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Seasonal succession of epiphyton algal communities 
on Phragmites australis (Cav.) Trin. ex Stend. in a 
mesoeutrophic lake 

Th e species composition, abundance and biomass of epiphyton algal communities on vegetative 
Phragmites australis stems were studied in two sites of mesoeutrophic Lake Gulbinas in May–
October 2002. Th e highest species diversity, abundance and biomass were observed in June and 
August–September and the lowest in July. Diatoms formed up to 97.1% of total biomass in June 
and decreased by 44.3% in August–September. Th e dominants were typically epiphytic species 
from the genera Achnanthidium and Cymbella. Green algae comprised mainly Coleochaeate scu-
tata, Chaetosphaeridium globosum, and species from the genera Oedogonium and Cosmarium 
reached the biomass maximum in August (up to 33.7%). Cyanobacteria cf. Cyanobium parvum, 
Geitleribactron periphyticum were prevailing at the end of P. australis vegetation. Th e seasonal 
and spatial development patterns of epiphyton algae on P. australis varied in the lake sites. 
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INTRODUCTION 

Epiphyton algal communities are important components of 
aquatic ecosystems. Th eir contribution to primary produc-
tion varies from 0.2% to 41.7% in lakes (Макаревич, 2005). 
Furthermore, the epiphyton algae with macrophytes are em-
ployed as the buff ering zone between terrestrial ecosystems 
and the pelagic zone of lakes (Lakatos et al., 1999). Th ey are 
important components of food webs (Michael et al., 2006). Also, 
epiphytic algae are good indicators of water quality and environ-
mental changes due to their sensitivity to external sources of fer-
tilization (Lowe, 1996; Barbour et al., 1999). 

Epiphyton algae occurrence in aquatic systems is deter-
mined by availability of substrates and the abiotic and biotic en-
vironment (Lowe, 1996). Epiphyton seasonal succession in tem-
perate regions mainly depends on climatic conditions as well as 
on the trophic state of a water body. Th e algal succession can-
not be explained by one model (Meulemans, 1988; Протасов, 
1994), its patterns vary in lakes and also in the same lake due 
to heterogeneous substrates. In some papers, two annual epi-
phyton biomass maxima are described (Oleksowicz, 1982; Bohr 
et al., 1983; Шаларь et al., 1994), while in others one peak is in-
dicated (Meulemans, 1988; Müller, 1994; Albay, Akcaalan, 2003; 
Laugaste, Reunanen, 2005). 

Th e seasonal development attached algae is studied mainly on 
artifi cial substrates (Eloranta, 1982; Rodríguez, 1994) and/or, due 
to a large surface area, on submerged macrophytes (Burkholder, 
Wetzel, 1989; Lalonde, Downing, 1991; Wetzel, 2001). Th e emer-
gent macrophytes vegetating all the year round in lakes are also 

a good substratum for epiphyton algae (Meulemans, Roos, 1987; 
Meulemans, 1988; Wetzel, 2001). Common reed (Phragmites 
australis) is the best substratum for algal overgrowth in compar-
ison with other helophytes (Шаларь и др., 1994; Mohamad Ali, 
2003; Laugaste, Reunanen, 2005). Furthermore, P. australis is a 
cosmopolitan perennial plant growing in diff erent trophy habi-
tats (Meulemans, Roos, 1987; Clevering, 1998). It is common in 
Lithuanian lakes (Balevičienė, Balevičius, 2006). 

In numerous papers on epiphyton algae in European fresh-
waters, there is little information about attached algae com-
munities in Lithuanian water bodies (Pocienė, Stoškus, 1987; 
Kasperovičienė, 1994, 1997; Karosienė, 2003; Mohamad Ali, 
2003; Касперовичене, Каросене, 2005). Th e aim of the present 
research was to study the epiphyton algal species composition, 
abundance and biomass seasonal variation on the vegetative 
P. australis stems in a mesoeutrophic lake.

MATERIALS AND METHODS

Study area. Th e research was carried out in the glacial chan-
nel Lake Gulbinas situated in the surroundings of Vilnius. Th e 
major part of the lake catchment area (8000 ha) is covered by 
agricultural land (37.6%) and forests (22%) (Taminskas, 2001). 
Th e lake area is 36.8 ha, the length of lake bank being 4.4 km, 
maximum depth 11.8 m and mean depth 4.2 m. Aquatic vegeta-
tion covers 8.7 ha (18.6%) of the lake area. Th e largest areas are 
occupied by communities of fl oating-leaved plants Nupharetum 
lutei (W. Koch) Hueck and helophytes Phragmitetum austra-
lis (Gams) Schmale, reaching respectively 45% and 20.2% of 
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the lake area covered by macrophytes (Balevičius, 2001). Lake 
Gulbinas is ascribed to mesotrophic water bodies with distinct 
features of eutrophy (Krevš et al., 2003; Balevičienė et al., 2004).

Physical–chemical variables. Temperature, pH and conduc-
tivity were measured in situ with a portable universal Multi Line 
F/Set-3 meter (WTW). Water transparency was measured with 
a Secchi disk. Dissolved oxygen concentration was estimated by 
the Winkler method.

Sampling and analysis. Epiphyton algae were sampled 
monthly during Phragmites australis vegetative period (May–
October 2002) in two Lake Gulbinas sites (Fig. 1). Epiphyton was 
taken from submerged P. australis stems outside the reed belt. 

Th e average number of vegetative stems reached 12–50 per m2 
in sampling sites. Water depth at the sites ranged from 0.5 m to 
1.20 m (Table 1). From 1 m2 3–6 P. australis stems were picked. 
Approximately 30 cm long segments taken 10 cm below water 
surface were cut. Th e epiphyton was scraped into distilled wa-
ter and preserved with 40% formaldehyde (4% concentration 
in the fi nal sample). Algae species were analysed on a light 
Biolar microscope at ×600 magnifi cation. At least 600 counting 
units were counted in a Nagoette chamber (volume 0.05 cm3). 
Th e counting unit of colonial algal species was a colony, of fi la-
mentous species – 100 μm, of others – a cell. Th e biomass was 
estimated using each taxon abundance and an appropriate geo-

Table 1. Physical-chemical variables in Lake Gulbinas sampling sites (numerator – site 1, denominator – site 2), May–October 2002

Data Sample depth, m Secchi depth, m T, °C pH O2, mg/l
Saturation 

O2, %
Conductivity,

μS/cm

27 May 
0.6

1.10
tb*
tb

20.6
21.2

8.28
8.46

9.05
12.15

102
136

508
505

17 June 
0.6

1.10
tb
tb

18.8
17.7

8.23
8.10

11.20
11.04

121
117

508
513

16 July 
0.5

1.20
tb

0.90
25.6
25.4

8.27
8.16

10.88
11.36

134
137

448
452

07 August 
0.6

1.20
tb

1.10
22.8
24.0

8.18
8.34

10.40
12.08

121
143

431
432

11 September 
0.6
0.9

tb
tb

18.6
18.6

8.37
8.30

15.52
14.08

166
152

422
434

16 October 
0.6
0.9

tb
tb

6.5
6.2

7.68
7.94

8.76
9.50

70
76

504
506

* tb – till bottom.

Fig. 1. The situation scheme of Lake Gulbinas and sampling sites



34 Jūratė Karosienė, Jūratė Kasperovičienė

metrical volume (Olrik et al., 1998). Th e diatoms were identifi ed 
on permanent microscope slides. Aft er bleaching and destroy-
ing the organic matter with H2O2, the diatoms were mounted in 
Naphrax. Th e Shannon diversity (H') index (Shannon, 1948) was 
calculated from cell density and total biomass using the natu-
ral logarithm (ln). Th e Sørensen (C) similarity index (Sørensen, 
1948) was calculated to assess similarity of communities in dif-
ferent sampling sites.

RESULTS

Environmental characteristic. Th e physical and chemical pa-
rameters of Lake Gulbinas are presented in Table 1. Light pene-
trated till bottom during all the study period except July–August 
when the Secchi depth was 0.9–1.10 m. Th e water was saturated 
with oxygen (up to 166%) during all the study period. A decrease 
of saturation to 70% was observed in October during Phragmites 
australis decomposition. Based on A. Krevš et al. (2003), in Lake 
Gulbinas the annual mean concentrations of total phosphorus 
and total nitrogen in 2001 were respectively 0.214 mg /l and 
2.185 mg /l.

Species composition. More than 150 species and varie-
ties belonging to 8 algal classes were recorded in epiphyton 
communities. Th e most numerous were Chlorophyceae (37%), 
Bacillariophyceae (34%) and Cyanophyceae (21%) species. Th e 
highest algal species diversity was observed in autumn (82 ± 6 
species) and the lowest in late-spring – early-summer (60 ± 4 
species). Th e Sørensen similarity index varied from 0.58 in May 
to 0.70 in September (median, 0.62) and showed slight diff er-
ences of epiphyton communities in both lake sites. 

Epiphyton seasonal development. Epiphyton algae abun-
dance and biomass varied signifi cantly during P. australis veg-
etation. Two peaks of algae development were observed in Lake 
Gulbinas, although these maxima disagreed in sites (Fig. 2). Th e 
epiphyton algae species composition (61 ± 5 taxa), abundance 
(up to 537.08 thous. units/cm2) and biomass (up to 0.404 mg/
cm2) were low at the beginning of P. australis growth in May. Th e 
diatoms dominated by abundance (98.2%) and biomass (97.1%). 
Typically, the epiphytic species Achnanthidium minutissimum, 
Cymbella microcephala prevailed (Table 2). Other species from 
the genus Cymbella (43%) and Eunotia arcus (14.7%) contribut-
ed a signifi cant part to biomass, too. Th is complex of prevailing 
species dominated during all the study period with some diff er-
ences in proportions. 

In June, epiphyton algae reached their fi rst abundance 
(665.8 thous. units/cm2) and biomass (0.203 mg/cm2) peaks 
in site 1. Like in May, diatoms prevailed. Cyanobacteria cf. 
Cyanobium parvum (up to 39.5%) complemented the diatoms 
in abundance (Table 2).

In July, despite an increase of species epiphyton richness 
(78 ± 4 species), the quantitative parameters decreased almost 
three times (Fig. 2). Diatoms were prevailing like in earlier 
months, but their contribution to abundance and biomass was 
less and reached 40.2% and 81.2%, respectively. Cyanobacteria 
became more signifi cant in abundance (up to 57.9%) and green 
algae in biomass (up to 16.4%) at that period. Cyanobacteria 
Geitleribactron periphyticum accompanied the dominants in 
abundance (11.1%) in site 1, while their number in site 2 was 

negligible (Table 2). Green algae Chaetosphaeridium globo-
sum (2.7%), species of the genera Oedogonium (4.5%) and 
Cosmarium (4.2%) became rich in biomass. 

In August–September the epiphyton algae grew up signifi -
cantly, reaching the highest development (2696.98 thous. units/
cm2, 0.779 mg/cm2). Diatoms still decreased in abundance (to 
14.3%) and biomass (to 44.3%). A substantial contribution to 
biomass (33.7%) by green algae Coleochaeate scutata and spe-
cies from genera Cosmarium and Oedogonium was observed. 
Th e dinofl agellata Peridinium cinctum contributed up to 28.8% 
of total biomass in site 1 and enlarged the epiphyton peak in 
September. 

In October, epiphyton algae abundance and biomass declined 
to the values observed in May at the beginning of investigation 
(443.59 thous. units/cm2, 0.196 mg/cm2). Cyanobacteria pre-
vailed in abundance (62.2%) and diatoms in biomass (90.5%). 

Th e Shannon diversity index, based on algae abundance, 
varied from 1.35 to 2.85 (median, 1.88 ± 0.02) (Fig. 3, A). In the 
fi rst study period (May–July) it was in inverse ratio in diff erent 
sampling sites; during the following months it was similar. Th e 
diversity index, based on biomass, varied from 2.73 to 3.56 (me-
dian, 2.98 ± 0.06) (Fig. 3, B). Th e most diverse communities were 
observed in July–August when six taxa (Coleochaeate scutata, 
Cymbella cistula, C. helvetica, C. microcephala, Achnanthidium 
minutissimum, Eunotia arcus) contributed 10.7–21.9% of the 
total epiphyton biomass.

DISCUSSION

Th e seasonal development of epiphyton algae on Phragmites 
australis in Lake Gulbinas was bimodal, with the abundance 
and biomass maximum in June and August–September. Th e 
recorded peaks were quite similar to those observed in Polish 
lakes (Oleksowicz, 1982; Bohr et al., 1983) and in a cooling res-
ervoir in Moldova (Шаларь и др., 1994). In other water bodies, 
one algae biomass peak during P. australis vegetation period was 
observed. In the eutrophic Lake Verevi (Estonia), the epiphyton 
algae biomass maximum was estimated in autumn (Laugaste, 
Reunanen, 2005). Th e spring maximum was indicated in the 
eutrophic Lake Belau (Germany) (Müller, 1994) and in the oli-
gomesotrophic Lake Maarsseveen (Netherlands) (Meulemans, 
1988). Th e summer maximum was recorded in the eutrophic 
Lake Manyas (Turkey) (Albay, Akcaalan, 2003). 

Diatoms prevailed in the Lake Gulbinas epiphyton. Th e main 
factor infl uencing the intensive growth of diatoms might be their 
possibility to take silicon (Si) from the host plant when Si con-
centration decreases in the water (Wetzel, 1996). Th e contribu-
tion of Cyanophyceae and Chlorophyceae to the greatest biomass 
in July–August is associated with the water temperature increas-
ing up to 25.6 ºC. Müller (1994) and Schalar’ et al. (Шаларь и 
др., 1994) observed similar seasonal variations of diff erent algal 
groups in epiphyton.

Th e small diatom species Achnanthidium minutissimum, 
Cymbella microcephala and cyanobacteria cf. Cyanobium par-
vum were most abundant in Lake Gulbinas. Barbour et al. (1999), 
McCabe and Cyr (2006) have noted that A. minutissimum, 
characterized by an intensive reproduction, are oft en the fi rst 
species colonising the substratum in aquatic systems. Data on 



35Seasonal succession of epiphyton algal communities on Phragmites australis (Cav.) Trin. ex Stend. in a mesoeutrophic lake 

Table 2. Dominant epiphyton algae species (>5% of total abundance / biomass) in Lake Gulbinas, May–October 2002
Data Site 1 Site 2

27
 M

ay

Achnanthidium minutissimum Kützing (70.2/27.2%), Cymbella microcephala 
Grunow (12.8/8.4%), Eunotia arcus Ehrenberg (0.6/8.2%), Cymbella 

cistula (Ehrenberg) Kirchner (0.2/7.5%), Encyonema caespitosum 
Kützing (0.6/6.5%) 

A. minutissimum (50.7/7.6%), C. microcephala (11.8/3.0%), C. cistula (1.7/28.6%), 
E. arcus (3.3/14.7%), Cymbella helvetica Kützing (0.5/8.4%), 

cf. Cyan arvum (Migula) Komárek et al. (5.4/0.1%)

17
 Ju

ne cf. C. parvum (39.5/2.1%), A. minutissimum (28.5/10.6%), C. microcephala 
(18.0/11.1%), C. cistula (0.7/27.7%), E. caespitosum (0.5/5.0%)

A. minutissimum (45.7/11.1%), cf. C. parvum (23.5/0.8 %), C. microcephala 

(13.3/5.3%), C. cistula (0.6/14.9%), E. arcus (1.8/13.6%), Gomphonema insigne 
Gregory (1.5/12.8%), Tabellaria fl occulosa (Roth) Kützing (1.0/7.6%), 

C. helvetica (0.2/5.4%)

16
 Ju

ly

C. microcephala (20.7/10.7%), A. minutissimum (17.2/5.4%), cf. C. parvum 
(13.1/0.6%), Geitleribactron periphyticum Komárek (11.1/0.8%), C. cistula 

(0.2/6.7%), C. helvetica (0.2/6.8%), E. caespitosum (0.7/5.4%), E. arcus 
(0.5/5.2%)

cf. C. parvum (54.9/3.4%), A. minutissimum (19.1/8.5%), C. microcepha-

la (12.1/8.9%), C. helvetica (0.3/13.3%), E. arcus (0.8/11.8%), C. cistula 
(0.2/8.7%), 

G. insigne (0.3/5.1%) 

07
 A

ug
us

t

cf. C. parvum (50.2/3.3%), C. microcephala (16.3/12.5%), A. minutissimum 
(8.6/3.9%), G. periphyticum (8.0/0.8%), Coleochaeate scutata Brébisson 

(0.1/21.9%)

cf. C. parvum (38.6/2.1%), A. minutissimum (28.5/11.2%), C. microcephala 
(12.4/8.1%), C. cistula (0.3/14.3%), C. helvetica (0.1/6.6%), E. arcus (0.5/6.2%), 

T. fl occulosa (0.03/6.1%), G. insigne (0.4/5.9%)

11
 S

ep
te

m
be

r

cf. C. parvum (47.0/3.7%), G. periphyticum (31.5/3.9%), C. microcep-

hala (7.9/7.3%), Peridinium cinctum (O. F. Müller) Ehrenberg 
(0.1/28.8%), C. helvetica (0.1/7.7%), C. cistula (0.1/6.4%) 

cf. C. parvum (46.7/3.1%), A. minutissimum (20.7/9.7%), C. microcepha-

la (18.1/14.0%), E. arcus (1.1/17.2%), C. cistula (0.2/8.9%), C. helvetica 
(0.1/5.6%), 

P. cinctum (0.02/5.7%) 

16
 O

ct
ob

er cf. C. parvum (35.3/1.0%), G. periphyticum (19.2/0.9%), A. minutissimum 
(13.1/2.7%), C. microcephala (6.3/2.1%), C. helvetica (0.9/20.8%), E. arcus 
(2.8/18.6%), C. cistula (0.5/12.0%), Phormidium terebriforme (Agardh ex 

Gomont) Anagnostidis & Komárek (1.6/5.7%) 

cf. C. parvum (50.0/1.8%), A. minutissimum (19.9/5.1%), C microcephala 
(8.5/3.6%), C. cistula (0.8/23.2%), C. helvetica (0.4/12.4%), E. arcus (1.0/8.3%), 

Navivula radiosa Kützing (0.07/5.6%), Fragilaria biceps (Kützing) Lange-
Bertalot (0.4/5.1%) 

Not underlined – Bacillariophyceae species; Underlined  – Cyanophyceae species; Shadowed – Chlorophyceae species; Bold – Dinophyceae species.

Fig. 2. Variation of epiphyton algae abundance (A) and biomass (B) in Lake Gulbinas, May–October 2002
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A. minutissimum relative abundance are used in bioassessment 
as an indicator of lake disturbance. According to the classifi ca-
tion recommended by Barbour et al. (1999), A. minutissimum 
relative abundance less than 25% is characteristic of undis-
turbed lakes. In Lake Gulbinas, A. minutissimum, possibly a pio-
neer species, was the most abundant only during the fi rst reed 
colonization months (May–June) and comprised 45.7–70.2% 

of total abundance (Table 2). Later, their abundance decreased 
to 17%. Th us, lake disturbance could not be a limiting factor 
for epiphyton algal development in our study. In comparison 
with Lake Gulbinas epiphyton data, in the eutrophic Lake Spėra 
(Lithuania) A. minutissimum was also common on Phragmites 
australis. However, their dominant species complexes diff ered 
(Касперовичене, Каросене, 2005). In Lake Spėra, the most 

Fig. 3. Shannon diversity values of epiphyton algae communities calculated by abundance (A) and bio-

mass (B) in Lake Gulbinas, May–October 2002

Fig. 4. Variation of epiphyton algae species number (A), abundance (B) and biomass (C) in Lake Gulbinas, May–October 2002
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abundant were diatoms from the genera Cymbella, Gomphonema, 
Epithemia and fi lament cyanobacteria Leptolyngbya spp.

In addition to temporal variation, the epiphyton algal com-
munities also exhibited spatial variation. Changes in epiphy-
ton structure in the lake sites were most distinct in August–
September (Fig. 2). Th e abundance (median, 848.9 thous. units/
cm2) and biomass (median, 0.309 mg/cm2) were almost two 
times higher in site 2 situated near the infl ow of the Riešė stream, 
while the species number (median, 68 species) was lower (Fig. 4). 
In this site, more diverse epiphyton algal communities, based on 
the Shannon index values (median, 1.9 and 3.04), were observed 
as compared with communities in site 1. (Fig. 3). Th e diff erences 
should be determined by diff erent the depth of sampling sites. 
In the sampling sites, the correlation among algal biomass and 
depth was positive (r2 = 0.45, p < 0.02, n = 12). According to 
Lalonde and Downing (1991), epiphytes on the macrophytes in 
deeper waters were less infl uenced by surface turbulence, there-
fore, algae were more abundant than on shallower macrophytes.

Light is one of the most important factors infl uencing epi-
phyton seasonal development (Eloranta, 1982; Meulemans, 1988; 
Wetzel, 2001). However, the epiphyton algal communities were 
not abundant in spring in Lake Gulbinas, despite the fact that 
Phragmites australis stems were partially emergent and light pen-
etrated till bottom. Th e reason could be epiphyte growth inhib-
ited by reeds releasing allelophatic substances during their active 
growth period (Шаларь et al., 1994). Th e epiphyton algae decline 
observed in July was possibly infl uenced by light decrease. Maier 
(1979) (cit. Asaeda et al., 2002) found that during reed maximal 
development in July, only 3% of photosynthetic active radiation 
(PAR) reached the water surface. Followed by Müller (1994), 
7.5% of PAR reached the water surface at 60 reed stems per m2 
in a site. Our results showed a negative correlation (r2 = 0.55, 
p < 0.09, n = 8) between epiphyton biomass and reed stem density. 
Furthermore, it is known that an intensive phytoplankton devel-
opment may depress epiphyton algae growth because of shading 
(Hansson, 1992; Lowe, 1996). Th e phytoplankton biomass peak 
which could infl uence epiphyton growth in July, was characteristic 
in this month in 2002 in Lake Gulbinas (Krevš et al., 2003). Similar 
phytoplankton development patterns based on transparency val-
ues (Secchi depth 0.9 m) were found also during the epiphyton in-
vestigation in 2002. Obviously, aft er algae development peak they 
could be easily washed by waves (Протасов, 1994; Lowe, 1996). 
Many authors reported a decrease of epiphyton development in 
middle summer (Eloranta, 1982; Oleksowicz, 1982; Meulemans, 
1988; Müller, 1994; Шаларь, 1994). 

Th e highest epiphyton algae development in August–
September in Lake Gulbinas corresponded to the end of P. aus-
tralis vegetation. Th is peak is a result of some factors, mainly of 
an increased light intensity within the reed belt and nutrients 
released to water during host plant decomposition. Asaeda et al. 
(2002), Meulemans and Roos (1987) have noted that reeds start 
decomposing at this time, transferring 5–50% of nutrients to 
rooting tissues. Th e release of residue nutrients to the water 
could be eff ectively fi xed into the new algal biomass (Burkholder, 
1996; Wetzel, 2001). Besides, light transparency aft er the begin-
ning of the reed senescence phase increases to 70% in autumn 
(Müller, 1994).

Nutrients in water bodies infl uence epiphyton growth also 
(Wetzel, 1996, 2001). According to Burkholder (1996) and 
Wetzel (1996), the algae loosely attached with the help of ge-
latinous pads or stalks elevate from macrophyte surface into 
water and develop intensively in nutrient-rich aquatic systems. 
However, adnate algae growing fl at on substrata in immediate 
contact with the macrophytes develop in nutrient-lacking wa-
ters. In Lake Gulbinas, loosely attached algae (Cymbella spp., 
Gomphonema spp., Oedogonium spp., Geitleribactron periphyti-
cum, etc.) comprised a more diverse group and made 53.6–
74.0% of the total biomass. Th erefore, a presumption based on 
the data mentioned above was made that the lake water was rich 
in the nutrients during the study.

In conclusion, the seasonal investigation of epiphyton algae 
on Phragmites australis showed a high variability of their pro-
ductivity in two study sites during the reed vegetation period. 
No signifi cant changes were observed in the prevailing spe-
cies complex. In the epiphyton, species from Bacillariophyceae, 
Cyanophyceae and Chlorophyceae dominated. Diatoms grew in-
tensively in spring and autumn. Cyanobacteria were abundant in 
late summer–autumn and grenn algae in summer. Th e temporal 
and spatial diff erences among epiphyton algae communities 
were determined by various environmental conditions such as 
light, nutrients, host plant, the depth of sampling sites. 
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SEZONINĖ EPIFITONO DUMBLIŲ BENDRIJŲ ANT 
PHRAGMITES AUSTRALIS (CAV.) TRIN EX STEND. 
KAITA MEZOEUTROFINIAME EŽERE

S a n t r a u k a
Straipsnyje pateikti epifi tono dumblių ant Phragmites australis paniru-
sių stiebų rūšių sudėties, gausumo ir biomasės sezoninės kaitos tyrimų 
rezultatai. Tyrimai atlikti 2002 m. gegužę–spalį skirtingose Gulbino 
ežero litoralės vietose. Išanalizuoti veiksniai, nulėmę epifi tono dumblių 

vystymąsi. Tyrimų metu nustatyti du epifi tono dumblių vystymosi mak-
simumai birželį ir rugpjūtį–rugsėjį. Titnagdumbliai gausiai vystėsi visą 
tyrimų laikotarpį. Vyraujančių rūšių kompleksą sudarė Achnanthidium, 
Cymbella genčių titnagdumbliai. Žaliadumbliai, daugiausia Coleochaeate 
scutata, Chaetosphaeridium globosum, Oedogonium ir Cosmarium gen-
čių rūšys, intensyviausiai vystėsi rugpjūtį. Melsvabakterės, dažniausiai 
cf. Cyanobium parvum, Geitleribactron periphyticum, svarbiausios buvo 
nendrės vegetacijos pabaigoje (rugpjūtį–rugsėjį). 

Raktažodžiai: epifi tono dumbliai, rūšių įvairovė, gausumas, bio-
masė, Phragmites australis, mezoeutrofi nis ežeras, Lietuva 


