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Abstract

Coastal Lake Jamno 1is located on the Polish middle coast of the Baltic Sea. It has a potential of
playing an important role in the tournist development of the region. because of a splendid landscape
of 1ts surroundings. Taking into account its very high eutrophication level. 1t would be necessary to
revitalize the lake. using peniphyvton among other measures. A quahitative-quantitative survey of the
epiphvtic assemblage was carmed out on reed (Phragmites australis), the most common biotic sub-
strate of this lake. Dead and live shoots of the reed were inhabited bv epiphytic microalgae (Bacil-
lariophyta. Chlorophyvta. and Cyanophyta). micro- and macrozoo periphyvton (Protozoa, Nematoda.
Rotatoria, Oligochaeta, Cladocera. and larvae of Chironomidae). The dead shoots were 1.4-fold
more intensively covered by fouling organisms. than the live ones. The epiphytic assemblages of
reed contrnibuted to a substantial enhancement of biodiversity in this ecologically compromised
bodv of water.

Key words: Polish coastal zone of Baltic. estuarv. Macoma balthica, abundance and
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INTRODUCTION

Epiphvtic organisms (periphyton) inhabiting various substrates submerged in water
are poorly known in estuarv-tvpe bodies of water. both flowing and stagnant ones.
Periphyton studies on various substrates in Polish estuaries have been carried out in
the Odra River estuary (Odra River. Swina Strait. Szczecin Lagoon, and Pomeranian
Bav), Puck Bay. and in some lagoons (locallv known as coastal lakes) (Chojnacki,
Ceronik 1997, Piesik 1978, 1983, 1992).

Detailed survevs of epiphytic micro-organisms (algae. fauna) on the biotic
substrate provided by common reed. Phragmites australis were carried out in la-
goons Kopan and Bukowo. locally known as coastal lakes and in the Odra River cs-
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tuary (Piesik. Obolewskr 2000. 2001. Piesik, Wawrzymak-Wvdrowska in press)

An epiphytic assemblage. finding 1itself a sufficient substratc arca n surface
waters, may play a significant ecological role also in such a polluted and degraded
lake as Lake Jamno. Establishment of an epiphvtic assemblage enhances biodiver-
sitv, contributes to the processes of self-purification of waters (biofiltration. biosedi-
mentation, bipaccumulation), and 1t delivers additional biomass to the food web of a
given ecosystem (Piesik 1992) Fouling orgamsms inhabiting artificial substrates (ny-
lon nets) are considered the key feature in the revitalisation plans for Lake Jamno
(Piesik 1998).

The aim of this studv was a qualitative-quantitative survey of periphyton -
habiting reed. Phragmites australis in Lake Jamno and the assessment of its potential
for revitalisation of this degraded body of water.

MATERIALS AND METHODS

The periphvton 1n Lake Jamno was studied in July 1997. The reed with the epiphytic
orgamisms was collected from 4 sampling sites at depths 0.7-1 m (Fig. 1).

Fig. 1. Location of sampling stations in the Jamno Lake

To acquire periphyton samples. three current-yvear- and three previous-vear reeds we-
re collected from each site. From each read three 6—-12-cm fragments were taken
from lower-. mddle-, and upper stretch. respectively. The upper subsample was
taken 20 cm below the water surface. because of water lever fluctuations. The pe-
niphvton was subsequently brushed off the substrates following fixation in formalin.
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The removed matenal was rinsed on a plankton net (No. 25). transferred to a gradu-
ated cvlinder, and supplemented with water up to 100 cm’. Assured that the organ-
1sms were equally distributed in the water volume, three 1-ml subsamples were taken
from each cylinder and transferred to a plankton counting chamber. The quantities of
the algae were determined by counting their numbers 1n ten view fields (0.07 cm2
cach) of a microscope under magnification of 180x (10 x 1.5 x 12). The densities of
algae (per 1 m2) of substrate were calculated from average results from ten view
fields and three chambers. The actual area of the reed fragments studied ranged from
404 to 528 cm'. The quantities of fouling macrofauna was determined in a similar
way as the quantities of the algae. using plankton counting chamber with lincar divi-
sions (5x lens x 1.5 x 12 evepiece = 90x).
The occurrence frequency of the epiphytic organisms was determined from the fol-
lowing formula
n
F=--100%
N
where:
n, number of samples where given taxon was present
N. number of all samples collected m this study

RESULTS

Biotic substrate provided by reed. Phragmites australis was inhabited bv bacteria.
algae. and epiphvtic fauna. Because of the assumed methodology. nerther bacteria
nor fungi were studied for their numbers and specific identity. Only their presence
was recorded during microscopic observations.

Primary producers. on the reed substrate. were represented by epiphyvtic algae
(Bacillariophvta. Chlorophyta. and Cvanophvta)

Bacillariophyta dominated among epiphytic algae on both live- (77.1%) and
dead (74 8%) substrates. Their densities ranged from 52 000 to 163 000 cells m-2 (x
= 124 000 cells m-2) on live substrate and from 33 000 to 210 000 cells m-2 (x = 140
000 cells m-2) on dead substrate. Diatoms were the most abundant on reed from site
4 located at the south-western shore of the lake (Tab. 1)

Chlorophyta constituted some 20% of the epiphytic algae in Lake Jamno
Their density ranged from 20 000 to 42 000 cells m-2 (x = 32 000 cells m-2) on hive
reed and from 27 000 to 66 000 cellsm-2 (x = 42 000 cells m-2) on dead substrate
The highest density of green algae on dead reed was noted at site 4. Green algae
similarly as diatoms inhabited reed at all sampling sites (F = 100%). The density of
Chlorophyta was two-fold higher on live and dead reed from the southern shore of
the lake. compared to the reed growing on the northemn shore and exposed to sea wa-
ter.

Cyvanophyta were not abundant and they constituted as little as about 3% of all
epiphytic algae found on live and dead reed. The density of blue-green algae on live
reed ranged from 4.3 to 5.8 thousand cells m™ (x + 5.6 thous. cells m’ *). whereas on
dead reed—from 3.3 to 6.5 thous. cells m™ (x = 4.9 thous. Cells m™: Tab. 1)
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i Table 1
Density of epiphytic microalgae (thousand cells m™)
on reed Phragmites australis in Jamno Lake
I Sampling site — _
4 1 2 3 3 X ®
T
Taxon | Live | Dead | Live | Dead | Live | Dead | Live | Dead | Live | Dead | Dead | Dead
reed reed | reed | reed | reed reed | reed | reed | reed reed | reed | reed
Batilano | 136.6 | 1383 | 516 | 53.2 | 1442 | 157.0 [ 163.3 | 2100 [ 1239 | 1396 | 77.1 | 748
;Chlﬂm-' _3'6.'7 450 | 200 | 268 | 286 | 31.2 425 | 662 | 319 | 423 199 | 226
Pedias- 38 44 31 37 1.5 30 4.1 53 31 4.1 1.9 22
frum
Scenedes- | 27.4 335 13.8 | 185 | 204 20.6 313 508 23.2 RIVES 14.5 6.4
mus
ather 5.5 71 31 46 6.7 7.6 71 101 5.6 74 35 4.0
Chloro-
|_phyia
Cyano- " 43 | 33 | 45 | 46| 45 | 53 | 58 ["65 | 48 | 49 | 30 | 26
Total | 177.6 | 186:6 | 76.1 | 84.6 | 177.3 | 193.5 | 211.6 | 282.7 | 160.6 | 1868 | 100 | 100

The epiphytic fauna of Lake Jamno was represented by 9 microfauna taxa and
as few as 2 macrofauna ones (Tab. 2).

Table 2
Mean density, proportional participation and frequency of epiphytic fauna
(specimens in m ™ of substrate) on reed Phragmites australis in Jamno Lake

Sampling sites | — %
Taxon ] [ 2 ! 2 i 4 —r -
Reed
Ively | dead | lively | dead | lively | dead | lively | dead | lwely | dead | lvely | dead
M i ¢ v o f a w »n 4
i Protozos | 47944 | 60400 ['19935 [ 24806 | 31737 [ 38870 | 38336 | 77983 [ 34490 | 50538 | 493 | 528
| Testacea 17756 | 21296 | 4991 | 4992 | 9952 | 14671 | 17182 ] 24623 | 12470 16395| 178] 171
2 Acineta sp 7108 | 16002 | 7472 | 9952 7320 7320 5717 13158 | 6904 | 11608 58| 121
3 Peritncha” 21326 | 23111 | 7472 9952 | 15879 | 16879 | 13763 | 36088 | 14860 [ 21507 212] 225
4 Plecostyln 1754 0 0 [ 0 o 1724] 4115 370 | 1028 1.2 1.1
[ Rotaods 1778062 | 17756 | 7472 | 7472 | 8258 | OBOI | 26922 | 47553 | 14663 | 20868 | 205 337
| Memolods Y0648 182171 0| T 0] 7320 9526 15458 {15458 8356 | G801 119| 102
Oligochacts | %832] 15073 | 2480| 7471 | 29001 8228 z2M7 [ 111027 9732 10603 [ 139| 112
o g 1754 | 12433 | 2480 | 4001 | 4o00| s74%| 18906 | 7078 | 7010 | 7562 100 79
2.Chaetogastersp | 7078 | 3540 0] 2480 0] 2480 3811] 4023] 2722] 3130] 38] 32
| Chvderussp, 5324 11 3339 O 0] 0 2480 371§ 9740 | 2760 | 3940 394" 4l
Totul | S8750 | 111894 | 29887 | 39839 | 83942 68998 | 109200 | 161836 | TOO10 | 95640
; M —a © » & 4 a W . _n_.a4
i T AT T 0 o 28| 62| 26| 242| 61| 45| 612| 346
Gastropodu 135 [ 204 0] 165 82| 3515] 189 322 02| 274 38K| 654
Total [ 252 ] 470 0] 165 364] 477| 435] s64| 263] 419 |

* F T " 3
concentration in zooids m - of reed







