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ABSTRACT
After the lapse of 48 years, a renewed study on species composition of desmids was carried out at the Btoto
peat bog in the Niepotomice Forest. During this period, the peat bog underwent far-reaching changes caused by
man. Out of 41 species recorded by Wasylik (1955), the occurrence of only 11 was confirmed. However, 14 spe-
cies absent at the time of the earlier study were found. In all, 25 species of desmids were found. The present state
of the desmid flora was brought about by increase of pH, draining of the area, disappearance of peat mosses and

probably by eutrophication of waters in the studied area.
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INTRODUCTION

Desmids are algae which are vulnerable to changes cau-
sed by man in their natural environment. In Europe it has
become almost a rule that when any study of the desmid
flora is repeated in a given area after any considerable pe-
riod of time, the number of found species is almost always
lower than in the earlier study. This applies mainly to the
western part of the continent: Great Britain (Brook 1981),
Denmark (Coesel et al. 1978), and Central Europe: Germa-
ny (Scheer and Wolf-Henning 1997), and Poland (Sitkow-
ska 1996), (Hutorowicz 2001). The Austrians have even
developed a red list of the endangered species of desmids
(Lenzenweger 1986). The most quoted reasons for this
phenomenon is either eutrophication or oligotrophication
of waters and change in their reaction.

The first studies of desmids in the Niepotomice Forest
were carried out in the 19th century by. Raciborski (1885),
but it is difficult to relate to these data because they lack
details of the location of the sites. In the 20th century, the
desmid flora of the western part on Niepotomice Forest, in-
cluding the Btoto peat bog, was studied by Wasylik
(1955). Since then, the ecosystem of the Niepotomice Fo-
rest has changed significantly under the influence of man.
Intensive peat extraction in thas peat bog continued till the
1960s. It is likely that in that period a number of vascular
plants disappeared from the area, which were recorded in
earlier studies and not confirmed in later surveys (Zajac

1998). The description of the effect of these alterations on
changes in species composition of desmids, in the Btoto
peat bog is the aim of this study.

MATERIAL AND METHODS

The Btoto peat bog is situated in the western part of the
Niepotomice Forest about 20 km east of Krakéw. It covers
an area of 6 square kilometres. The nature of the patches of
bog vegetation still preserved in some sites shows charac-
teristics similar to those of mires.

Repeating the studies exactly on the sites studid by Wa-
sylik (1955) was impossible because of major alterations in
the area. Nine sites where desmids occurred most frequen-
tly were selected for permanent observations (Fig. 1). The
studies were conducted in 1999-2001 during the growing
seasons. In the first year collections were made at approxi-
mately four-week intervals, and later at longer intervals.
During collection of the material, the following parameters
of water were measured; reaction (pH), conductivity (s)
and the reduction-oxidation potential (ORP) using an elec-
tronic measuring device for water, (Hanna). The geogra-
phic co-ordinates were determined using a satellite positio-
ning device (Trimble GPS).

The characteristics of the sites from which the material
was collected are given below. The names of the vascular
plant species follow the Vascular Plants of Poland, a Chec-
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Fig. 1. Localization of the Btoto petat bog. 1, 2,
...9 — numbers of sites on which material was
collected.

klist (Mirek et al. 1995), and those of bryophytes — An An-
noted List of Polish Mosses (Ochyra and Szmajda 1978).

1. The largest depression left by peat extraction is loca-
ted near the road between Szaréw and the Btoto settlement
in the eastern part of the peat bog (50°00°50°’°N,
20°17°10”’E). Water, often of a rusty colour remains there
throughout the growing season. At the place of sampling
its depth was up to ca. 1 m. The following species occured
near the place: Alisma plantago-aquatica, Bidens cernua,
B. frondosa, Calamagrostis epigejos, Cirsium palustre, De-
schampsia caespitosa, Elodea canadensis, Glyceria maxi-
ma, Juncus effusus, Mentha aquatica, Potamogeton natans,
Salix cinerea, Scirpus sylvaticus, and Typha latifolia. The
material was obtained by squeezing a mass-occurring liver-
wort Ricciocarpus natans, and by sampling with a plankton
net. The physico-chemical parameters of the water were as
follows: pH: 7.3-7.7, s: 195-310 ps, ORP: 176-261 mV.

2. A draining ditch along the same road, some 0.5 km east
of the first site (50°00°52°N, 20°17°10’E). Water appears
there temporarily, reaching a depth of up to 1 m. The spe-
cies occurring nearby are: Deschampsia caespitosa, Carex
pseudocyperus, C. rostrata, Galium palustre, Juncus articu-
latus, Lemna minor, Lemna minor, Lysimachia nummularia,
Mentha aquatica, and Ranunculus flammula. The material
was obtained by squeezing filamentous algae of genera Spi-
rogyra and Meugeotia, often appearing as algal blooms. The
physico-chemical parameters of the water were as follows:
pH: 6.7-7.1, s: 231-476 ps, ORP: -140-262 mV.

3. A draining ditch crossing the depression occupied by
communities with some characteristics of peaty meadows
with Molinia, some 1 km north-east of the Bloto settlement
(50°01°22°N, 20°16°55”°E). Water appears here temporari-
ly, reaching a depth of up to 0.5 m. The following vascular
plants occurred on the site: Carex pseudocyperus, Eleocharis
palustris, Juncus articulatus, J. conglomeratus, Lythrum sali-
caria, Molinia caerulea, Phragmites australis, Ranunculus
flammula, Salix cinerea, S. rosmarinifolia, and Succisa pra-
tensis. The material was obtained by squeezing Calliergonel-
la cuspidata moss, and the filamentous algae of genus Zy-

gnema. The physico-chemical parameters of the water were
as follows: pH: 7.0-8.4, s: 44-385 ps, ORP: -57-165 mV.

4. A draining ditch, some 0.5 km east of the Szar6w-Si-
towiec road, close to the edge of the forest on the Szaréw
side (50°00°57°’N, 20°15°51°’E). The water, predominan-
tly of rusty colour, appears here temporarily, reaching
a depth of up to 0.5 m. The following vascular plants were
found on the site: Alnus glutinosa, Angelica sylvestris, Cir-
sium rivulare, Deschampsia caespitosa, Juncus effusus,
Mentha verticillata, Phragmites australis, Ranunculus
flammula, Salix cinerea, Sanguisorba officinalis, and Tri-
glochin palustre. The material was squeezed from Callier-
gonella cuspidata moss. The physico-chemical parameters
of the water were as follows: pH: 7.0-7.4, s: 277-625 ups,
ORP: -20-245 mV.

5. A stream, north east of a weir (50°01°37°°N,
20°16°57”E). The water which is of a rusty colour, flows
here throughout the year. The following vascular plants
were recorded on the site: Batrachium aquatile, Elodea ca-
nadensis, Glyceria maxima, Myosotis palustris, Ranuncu-
lus lingua, Rorippa amphibia, and Scirpus sylvaticus. The
material was obtained by squeezing the stems of Batra-
chium aquatile. The physico-chemical parameters of the
water were as follows: pH: 7.7-8.0, s: 371-555 ps, ORP:
27-240 mV.

6. A depression left after sand extraction in a beech wo-
od, ca. 0.5 km west of the Szaréw-Sitowiec road, in the
central part of the peat bog (50°01°33”N, 20°16°06”E).
Water appears here rarely and does not exceed the depth of
0.5 m. The only vascular species growing in this site are:
Agrostis stolonifera, Calamagrostis epigejos, Juncus arti-
culatus, and J. conglomeratus. The material was collected
by sucking sediment from the bottom. The physico-chemi-
cal parameters of the water were as follows: pH: 6.3-6.7, s:
54-67 ps, ORP: 197-252 mV.

7. A draining ditch, ca. 1.5 km east of the Szar6w — Sito-
wiec road, close to the edge of the forest (on the Szaréw si-
de) (50°00°38”N, 20°15°52”E). The water, predominately
of a rusty coulour, appears temporarily. The following va-
scular plants occurring in this site: Betula pubescens, Carex
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rostrata, Deschampsia caespitosa, Epilobium palustre, Ga-
lium palustre, Juncus effusus, Lemna minor, Lysimachia
vulgaris, Mentha aquatica, Ranunculus flammula, and Sa-
lix aurita. The material was obtained by squeezing Fonti-
nalis antiperytica moss. The physico-chemical parameters
of the water were as follows: pH: 7.1-7.5, s: 456-527 ps,
ORP: 133-277 mV.

8. A small depression left by peat extraction, ca. 1 km
east of the Szaréw - Sitowiec road (50°01°10”N,
20°16°117E). Water of a rusty colour persists throughout
the year, reaching ca. 1 m in depth. The following vascular
plants occurred in this site: Alisma plantago-aquatica, Ca-
rex flava, C. paniculata, C. pseudocyperus, Equisetum pa-
lustre, Juncus articulatus, J. effusus, Lycopus europaeus,
Lysimachia vulgaris, Mentha aquatica, Salix aurita, and S.
pentandra. The material was obtained by squeezing the
thalli of the Chara vulgaris stonewort. The physico-chemi-
cal parameters of the water were: pH: 7.1-7.5, s: 456-527
ps, ORP: 133-272 mV.

9. A depression left by peat extraction, ca. 1 km south-
east of the settlement (50°01°17”N, 20°16°’48”E). Water
persists here throughout the year reaching a depth of up to
1 m at the place of sampling. The following vascular plants
occurred in this site were: Calamagrostis epigeios, Carex
paniculata, C. pseudocyperus, Deschampsia caespitosa,
Galium palustre, Iris pseudacorus, Juncus articulatus, J. ef-
fusus, J. inflexus, Lemna minor, L. trisulca, Lycopus euro-
paeus, Lysimachia vulgaris, Lythrum salicaria, Phragmites
australis, and Salix fragilis. The material was obtained by
squeezing the stems of Lemna trisulca. The physico-chemi-
cal parameters of the water were: pH: 8.0-8.4, s: 471-771
ps, ORP: 23-157 mV.

After collection, the material was fixed in 4% formalde-
hyde. Currently, it is deposited as documentation in the
herbarium of the Institute of Botany, Jagiellonian Universi-
ty (KRA). The photographic documentation is also kept
there.

The following references were used in identifying de-
smid species: Bicudo (1969), Coesel (1982, 1983, 1985,
1991), Croasdale and Flint (1986, 1988), Forster (1982),
Lenzenweger (1996, 1999), Lesiak (1998), Palamar-Mor-
dvinceva (1982), Prescott et al. (1975, 1981), Ruzicka
(1977, 1981), and Tomaszewicz (1988). Also of assistance
was the iconographic collection of the Department of Al-
gology, Institute of Botany, Polish Academy of Sciences.

RESULTS

In samples desmids occurred in small numbers and rarely
constituted more than 5% of all the unicellular algae in
a preparation. When the pH was lower than 7 and the ORP
had negative values, only single specimens were found. In
all samples from all sites, the diatoms of the Pennales order
predominated markedly, as a rule making up more than
50% of all the unicellular algae in a preparation. In total,
25 species were successfully identified in the samples (Figs
2 and 3). The most numerous in species were the genera
Cosmarium (11 species) and Closterium (9 species). The
genera of Actinotaenium, Euastrum, Penium and Pleurotae-
nium were each represented in the flora only by a single
species. These were common species frequently recorded
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in Poland. Except for Euastrum binale var. gutwinskii no
evident forms or varieties were distinguished.

LIST OF SPECIES

The following abbreviations are used in the text: Ap —
width of cell apex, B — width of cell, I — width at the isth-
mus, L — length of cell, Pol-lob — width of the apical lobe.

Peniaceae
Penium exiguum W. West — L: 50 pm, B: 12.5 pm, I: 10
pm, L/B: 4.

Closteriaceae

Closterium acerosum (Schrank) Ehrenb. ex Ralfs — L:
500-590 pm, B: 25-45 ym, Ap: 5, L/B: 13.1-20. Some of the
specimens displayed features similar to var. elongatum Bréb.

Cl. aciculare T. West — L: 425 pm, B: 5 pm, Ap: 2 pm,
L/B: 85.

Cl. archerianum Cleve in Lundell — L: 242-250 pm, B:
20-30 pm, Ap: 5, L/B: 8.4-12.1.

Cl. ehrenbergii Meneghini ex Ralfs — L: 290-450 pm, B:
90-110 pm, Ap: 5-10 ym, L/B: 3.2-4.1. The material conta-
ined specimens showing certain features linking them to
var. immamae Wolle.

Cl. kuetzingii Brébisson — L: 425-430 pm, B: 25-30 pm,
Ap: 2.5 pm, L/B: 14.3-17.

Cl. lineatum Ehrenb. ex Ralfs — L: 602 um, B: 40 pm,
Ap: 5 pm, L/B: 15.1.

Cl. parvulum Nigeli — L: 90-150 pm, B: 15-20 pm, Ap:
4 pm, L/B: 6-7.5.

Cl. moniliferum (Bory) Ehrenb. ex Ralfs — L: 275-310
pm, B: 40-45 pm, Ap: 5 pm, L/B: 6.9.

Cl. striolatum Ehrenb. ex Ralfs — L: 305-370 pm, B: 40-
50 pm, Ap: 7.5 pm, L/B: 7.4-7.6.

Desmidiaceae

Pleurotaenium nodulosum (Bréb.) De Bary — L: 260
pm, B: 30 pm, I: 25 pm, L/B: 8.7. In the course of the stu-
dy, only one specimen was found.

Pl. trabecula (Ehrenb.) ex Nigeli — L: 360-410 pm, B:
25 pm, I: 20 pm, L/B: 16.4-18.

Actinotaenium cruciferum (De Bary) Teiling — L: 17.5
pm, B: 12.5 pm, I: 10 pm, L/B: 1.4.

Cosmarium abbreviatum Raciborski — L: 16 pm, B: 17
pm, I: 12 pm, L/B: 0.9.

Co. botrytis Meneghini ex Ralfs — L: 38-62 pm, B: 30-45
pm, I: 10-15 pym, L/B: 1.3.

Co. debaryi Archer — L: 105 ym, B: 52.5 pm, I: 50 pm,
L/B: 2.

Co. formosulum Hoff in Nordstedt — L: 45 pm, B: 30
pm, I: 12.5 pm, L/B: 1.5.

Co. humile (Gay) Nordstedt in De Tony — L: 15-22.5
pm, B: 15-20 pm, I: 5 pm, L/B: 1.

Co. impressulum Elfving — L: 20-32 pm, B: 15-25 ym, I:
5pm, L/B: 1.3.

Co. obtusatum (Schmidle) Schmidle — L: 55-62.5 pm, B:
50-54 pm, I: 20 pm, L/B: 1.1.

Co. ochthodes Nordstedt — L: 75-85 pm, B: 57-75 pm, I:
15-20 pym, L/B: 1.1-1.3.

Co. pachydermum Lundell — L: 75 pm, B: 55 pm, I: 25
pm, L/B: 1.4.
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Fig. 2. Mlustrations of desmids recorded from the Bloto peat bog: 1 — Pl. trabecula, 2 — P. exiguum, 3 — CI. striolatum, 4 — Ac. cruciferum, 5 — CI. lineatum,
6 — Cl. moniliferum, 7 — Pl. nodulosum, 8 — CI. kuetzingii, 9 — Cl. acerosum, 10 — CI. rostratum, 11 — Cl. ehrenbergii, 12 — CI. parvulum, 13 — Cl. aciculare.

Co. reniforme (Ralfs) Archer — L: 55 pm, B: 50 pm, I: Euastrum binale (Turpin) Ehrenb. ex Ralfs var. gutwin-
20 um, L/B: 1.1. skii (Schmidle) Homfeld — L: 19 pym, B: 20 pm, I: 5 pm,
Co. tetraophthalmum Bréb. in Ralfs — L: 110-125 pm, Pol-lob: 9 ym L/B: 1.
B: 75-95 pm, I: 25-37.5 pm, L/B: 1.3-1.5. The species composition of desmids occurring at particu-

lar sites is given in Table 1.
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Fig. 3. Illustrations of desmids recorded from the Bloto peat bog: 1 — Co. reniforme, 2 — Co. abbreviatum, 3 — Co. impressulum, 4 — Co. formosulum,
5 — Co. tetraophthalmum, 6 — Eu. binale, 7 — Co. botrytis, 8 — Co. debaryi, 9 — Co. humile, 10 — Co. obtusatum, 11 — Co. ochthodes, 12 — Co. pachydermum.

DISCUSSION

The present flora of the Btoto peat bog is much poorer
(the number of species decreased by 50%) than it was 48
years ago. At present, such genera as Desmidium, Hyalo-
theca, Micrasterias, Staurastrum, Staurodesmus, and Sphe-
rozosma are not represented at all. The detailed comparison
of the species listed in the recent flora and those recorded
by Wasylik (1955) are given in Table 2. Out of the taxa fo-
und in 1954 only 11 taxa (ca. 25%) have survived. These
are common species, often recorded in Poland. The presen-
ce of almost three-fourths of the species was not confir-
med. None of the rare species such as: Closterium decorum
Brébisson, Cosmarium pseudobroomei Wolle and Staura-
strum retusum Turner were recorded. Most of the species
which were not confirmed in the recent studies probably
disappeared because of habitat transformation.

Fourteen species which were not reported earlier from
this peat bog were found. All these are common and wide-
ly distributed algal species. The noteworthy species in this
group are the calciphilous species such as: Closterium ace-
rosum, Cl. aciculare, and Cosmarium humile.

In recent decades, the habitat conditions in the study area
have undergone major alterations. These are associated

with peat extraction which continued still in the 1960s, and
with draining of the area by the Iglopol Company of Debi-
ca. Compared with the conditions prevailing in the 1950s,
the pH coefficient increased, the area was significantly dra-
ined, and possibly eutrophication of the water occurred.
Perhaps these changes played a different role in the trans-
formation of the desmid flora.

Increase in pH

In the 1950s, waters in the area showed a slightly acidic
reaction. The pH coefficient oscillated within the 6-7 ran-
ge. Now the reaction is slightly alkaline and pH is mostly
above 7. The concentration of hydrogen ions is of paramo-
unt importance to the life of the algae. This was proven
experimentally by Moss (1973), and since then also repea-
tedly confirmed by field observations (Matuta 1995). It af-
fects, inter alia, the availability of dissolved inorganic car-
bon (DIC), necessary for photosynthesis. When the reac-
tion is acidic, almost all DIC appears in the form of easily
assimilated carbon dioxide, while with pH exceeding 7, the
concentration of bicarbonate ions increases rapidly at the
expense of free carbon dioxide. At pH approaching 8.5, al-
most all DIC occur as bicarbonate ions. Only some algal
species are capable of using bicarbonate ions as a source of
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TABLE 1. The distribution of species in the sites.

Species 1 2 3 4 5 6 7 8 9

Penium exiguum e
Closterium acerosum -
Cl. aciculare .
Cl. archerianum +
Cl. ehrenbergii +
Cl. kuetzingii -
Cl. lineatum -
Cl. moniliferum +
CI. parvulum +
Cl. striolatum +
Pleurotaenium trabecula -+ + - - - -
Pl. nodulosum - - - - - - -
Actinotaenium cruciferum - - - - - 4+ -  — =
Cosmarium abbreviatum .
Co. botrytis -+ - - - - -
Co. debaryi

Co. formosulum
Co. humile

Co. impressulum
Co. obtusatum
Co. ochthodes -
Co. pachydermum
Co. reniforme -
Co. tetraophthalmum - - + - = = -
Euastrum binale - - - - -+ -

+
+
|
+
|
|
|
|

+ 4+ +
+ +
+ +
I
+
+ 4+ 4+ +
+

[
+ + + + +
[

[

[

[

[

[

+ +
+ +
+
I
+
+ +
+

+ o4+ 1+ o+
I I

o
Lo
Lo

+ 1
I
(.

+ +

I
I+

+ +
+ 4+ +
I
I
I
I
I
+ 4+ 4+ +
+ 4+ +

+
[
[
[
[
[
[
+ + |
[

Wayda M.

TABLE 2. The list of species found in 1954 and in the present study. The
species occurring recently are denoted in bold characters. The species,
which were found again, were additionally underlined. The column (1)
shows the vulnerability of the species to alkalisation of the habitat, and
(2) — its vulnerability to eutrophication.

1. The vulnerability to alkalisation: (++) — acidophilous species, very vul-
nerable, (+) — vulnerable acidophilous to neutral species, (—) — species
with broad spectrum or alkaliphilous species, (?) — species which prefer-
ences could not be determined.

2. The vulnerability to eutrophication: (++) — oligotrophic species, very
vulnerable, (+) — species tolerating mesotrophic habitats, (—) — species
which can live in both oligotrophic and eutrophic habitats, (?) — species
which preferences could not be determined. The data on preferences were
obtained from references cited at the end of this paper.

Species 1 2

carbon for photosynthesis. This regards, inter alia, Closte-
rium acerosum (Brook 1981), a species which had not been
found within the Btoto peat bog earlier. Most of the de-
smid species prefer acidic water with pH ranging from 4 to
7, whereas only a few taxa live in waters of alkaline reac-
tion (Woelkering and Gough 1976; Brook 1981; Gerath
1993). The highest species diversity occurs when reaction
is closer to neutral (Matuta 1995). The shifts of reaction
from acidic to alkaline are very adverse to desmids. This
effect was determined by Hutorowicz (2001), who descri-
bed the changes found in algae living in the plankton of the
Smolak lake following the application of lime. Out of 23
desmid species living in the lake plankton, where the reac-
tion of water was acidic, after liming (alkaline reaction)
only 7 species were found. The increase of pH above 7 fa-
vours a massive occurrence of the Lemnaceae species,
which cut off light penetrating into the body of water. At
present, Lemna minor occupies the water table of most bo-
dies of water within the Bloto peat bog. In the flora compi-
led by Wasylik (1955), the species which are very vulnera-
ble to alkalisation constituted ca. 44%, vulnerable — ca.
5%, and invulnerable — ca. 41% (the level of vulnerability
of some 10% of the species is difficult to determine). In
the recent flora, the very vulnerable species constitute ca.
8%, vulnerable — ca. 11%, and invulnerable — ca. 81%.

Draining of the area

Before the intensive peat extraction, the peat bog had
many muddy pools and sphagnum puddles. At present, po-
ols are few and even those are mostly of a temporary natu-
re. This situation limits seriously the occurrence of plank-
tonic desmids and of those having an unfavourable surfa-
ce-to-volume ratio, and being thus very vulnerable to dry-
ing, such as species of the genus Micrasterias. Additional-
ly, great fluctuations in the concentrations of mineral salts
occur in such pools.

Penium exiguum ++ ++
Closterium acerosum - -
Cl. aciculare - -

Cl. archerianum + +
Cl. attenuatum ++ +
Cl. calosporum ++ +
Cl. decorum ? 2
Cl. ehrenbergii - _
Cl. gracille ++ +
CL. kuetzingii - -
Cl. leibleinii - -
Cl. lineatum + +

CL moniliferum - -

CL parvulum - +
CL striolatum + +

Cl. venus -
Pleurotaenium trabecula -
Pl. minutum ++ +
PL. nodulosum -
Actinotaenium cruciferum ++
Ac. turgidum ++
Cosmarium abbreviatum - -
Co. botrytis - -

+

+ 4+ +

Co. connatum ++ +
Co. cucumis ++ +
Co. debaryi - +
Co. formosulum - -
Co. granatum - -
Co. humile - -
Co. impressulum

Co. margaritatum - -
Co. moniliforme ? ?
Co. naegelianum ? ?
Co. obtusatum - -
Co. ochthodes - -
Co. pachydermuimn - -
Co. portianum ++ +
Co. pseudobroomei ? ?
Co. pseudoexiguum ++ +
Co. pygmaeum ++ ++
Co. reniforme - -
Co. tetraophthalmum - +
Co. undulatum - +
Euastrum binale - +
Eu. oblongum ++ -
Eu. pectinatum ++ +
Micrasterias crux-melitensis - -
Staurastrum inflexum - -
St. punctulatum - -
St. retusum ++ ++
St. teliferum ++ +
Staurodesmus dejectus ++ +
Desmidium schwartzii ++ +
Hyalotheca dissiliens ++ +
Sphaerozosma excavata ++ +
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Disappearance of peat mosses

The bryophytes, previously growing abundantly in the
area, have been almost totally destroyed. These plants are
of paramount importance for the desmids, as they can aci-
dify habitats reduce the concentration of calcium ions and
retain water preventing the latter from drying. There are al-
so reasons to believe that in these conditions symbiotic re-
lationships can be established between desmids and some
bacteria (Fisher and Wilcox 1996). As a rule, the samples
obtained by squeezing peat mosses show high species di-
versity (Woelkering and Gough 1976) and many species
are termed ‘sphagnophilous’. The number of species avoi-
ding peat mosses is very low. A good example is Cosma-
rium impressulum (Croasdale and Flint 1988), a species fo-
und in the recent study and not recorded in the area by Wa-
sylik (1955).

Eutrophication of waters

There is no direct evidence of the Btoto peat bog under-
going eutrophication in recent decades. As a mire, it has
probably been of a mesotrophic nature. At present, most of
the bodies of water in the area are of eutrophic character,
as indicated, inter alia, by the high levels of ionic conducti-
vity. In the flora from 48 years ago, the species vulnerable
to eutrophication consisted ca. 10%, vulnerable ca. 46%,
and invulnerable — ca. 37% (some 7% of the species cannot
be classified). At present, the very vulnerable species com-
prise ca. 4%, vulnerable ca. 35% whereas those invulnera-
ble — ca. 61%. It should be noted that both Actinotaenium
cruciferum and Penium exiguum, species of oligotrophic
habitats and vulnerable to eutrophication occur in low
numbers. Most of the desmid species are those of mesotro-
phic habitats (Brook1981), (Gerath 1993) and the eutrophi-
cation of habitats results in a decrease in their diversity
(Brook 1981). This process was regarded as a cause of the
changes in the species composition of desmid flora in some
peat bogs, e.g. the Na Rabieniu peat bog (Sitkowska 1996).
The likely mechanism of replacing the species of oligotro-
phic habitats by those of eutrophic habitats when a habitat
undergoes eutrophication, is to eliminate the former in the
competition for phosphorus (Spijkerman and Coesel 1996,
1998). Some of the species of eutrophic habitats, e.g. Clo-
sterium ehrenbergii (which did not occur at the Btoto peat
bog in 1954) are capable of obtaining phosphorus by brea-
king down organic esters (Gerath 1993).

The Btoto peat bog is now extremely transformed. It is
probable that the present species composition of desmids
will persist unless the area is completely drained of water.
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