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ABSTRACT. This paper presents recent localities of charophytes in the peatland complex of the northern
part of Noteé Forest (Wielkopolska, Poland). In alkaline or calcareous fens and shallow waters, seven spe-
cies of charophytes were found: Chara globularis, C. intermedia, C. virgata, C. vulgaris, Nitella capillaris,
N. mucronata and N. syncarpa. Some of the charophytes, which were observed in this area, are regarded
as endangered and vulnerable in Poland, especially, C. intermedia, N. capillaris and N. syncarpa. The pre-
liminary research results on the studied charophyte distribution and ecology are presented.
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INTRODUCTION

Charophytes (Characeae, Charophyta) are macro-
scopic algae that grow mainly in standing and fresh
waters, less frequently in flowing and saline waters (e.g.
DaMBsKA 1964, 1966, HuTorowIcz and DzIEDZIC 1998,
WorowskI 2003, URBANIAK 2006). In Poland, the ma-
jority of studies of these macrophytes were conducted in
lakes (e.g. DAMBSKA 1966, KARCZMARZ 1975). Only infre-
quently, charophytes are observed in rivers and in coastal
bays of the Baltic Sea (e.g. KORNAS et AL. 1960, DAMBSKA
1966). However, they also occur in various small water
bodies, often of anthropogenic origin, which are usually
omitted during hydrobotanical investigations (e.g. DAMB-
SKA 1966, GABKA 2006). Besides lakes of different type,
charophytes are found in large numbers in fish ponds
and such small water bodies as peat, clay and gravel
pits, drainage ditches, overflow areas and astatic reser-
voirs (e.g. PODBIELKOWSKI 1960, DAMBSKA 1964, GABKA
2006, 2009, PUKACZ et AL. 2009, URBANIAK et AL. 2011).
Only few observations of these algae were reported from
peatlands, particularly, alkaline and calcareous fens, and
peatland depressions dominated by peat mosses (poor
fens) (GABKA 2007, GABKA et AL. 2009, LAMENTOWICZ et
AL. 2011, URBANIAK et AL. 2011). Habitat conditions of
charophytes within peatlands are very diverse in terms of
their trophic conditions, calcium content, water pH and,
above all, they depend on water level fluctuation.

The most frequently noted charophyte species occur-
ring in the studied peatlands was Chara vulgaris. This
stonewort was reported from many peatlands of differ-
ent trophic characteristics, e.g. from the Wielkopolska

(e.g. GABKA 2009, LAMENTOWICZ et AL. 2011) and Lublin
regions (KARCZMARZ and MALIck1 1971, Buczek 2005,
URBANIAK et AL. 2011), as well as the southern part of
the country (KRAJEWsKI 2011, CZERWIK-MARCINKOW-
SKA and VONCINA 2012).

In Wielkopolska, where 25 out of 35 Polish represent-
atives of Characeae are found, three species occur exclu-
sively in peatlands: Chara tenuispina, C. crassicalis and
Nitella tenuissima (GABKA 2009). However, it should be
noted, that also 11 lake species, C. aspera, C. contraria,
C. globularis, C. hispida, C. intermedia, C. polyacantha,
C. virgata, C. vulgaris, Nitella capillaris, N. mucronata
and N. syncarpa, were recorded in peatland depressions
and in humotrophic water bodies (GaBKA 2009).

The aim of this work was to present the distribution
of charophytes connected with peatlands of the north-
ern part of Note¢ Forest, situated in the vicinity of Miaty
and Drawsko (N Wielkopolska). Also, the basic ecologi-
cal data on charopyte occurrence were gathered. Such
analysis can be useful in the preparation of proposals on
peat bog transformation degree, particularly, related to
the changes in hydrological regime, proper protection
activities and protected area management.

MATERIAL AND METHODS

Study area

The study was conducted in one of largest alkaline
fen and poor fen complexes in Wielkopolska (500 ha
in area), connected with the Miala river valley, in the
vicinity of Miaty and Drawsko (Fig. 1). This area is
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FiG. 1. Distribution of charophytes from the vacinity of Miaty (A) and Draw-

sko (B). Numbering as in Appendix 1

situated within Drawsko and Wielen communes in
the Czarnkow-Trzcianka district (Wielkopolska re-
gion). Its characterised by sandy forms that make the
largest inland dune complex in Poland. The dunes are
mostly occupied by a monotypic pine forest, roughly of
the same age, called the Notec¢ Forest. The Miata river
flows through the northern part of dune fields. This is
the only watercourse of the Note¢ Forest dune complex
(KoNDRACKI 2000), which makes a hydrological axis of
the studied area. 11 lakes, called Lakes Mialskie, are
situated on the river. These are artificial water bodies
which originated as a result of barrages construction.
The Miala Valley is rich in peat, with many poor fens
and peatlands and numerous peat post-excavation pits
and pits with stagnant water. Also, the abundance of
small, anthropogenic, mid-forest water reservoirs (water
drawing points) occur in the studied area. The majority
of the studied peatlands are situated within the Natura
2000 site - “Miata Valley” PLH300042. Three types of
peatland habitats (poor, alkaline and calcareous fens)
were identified in this area, as well as charophyte lakes
(GaBKA et AL. 2009, Natura 2000 SFD 2001-2009).

Data sources

The field studies were conducted from July to Sep-
tember 2011. Particularly, they involved marshy areas
around Lake Swiete, quaking bog surrounding Lake
Moczydlo and small water bodies: fire reservoirs, peat
pits as well as swampy and peatland areas in the Miata
Valley and in Drawsko surroundings. The charophyte
distribution was studied in six main localities connected
with peatlands (Fig. 1). In total, 36 microhabitats of 1 m?
each, were analysed.

The analysis included the following types of peatland
microhabitats: (1) depressions (“hollows”), (2) drainage
ditches (3) fire reservoirs, (4) peat pits and (5) small,
shallow humotrophic lakes.

This work takes into consideration also previous re-
sults, obtained in 2003-2009 (GABKA, unpubl.). The cha-
rophyte nomenclature follows the Algaebase web site:
http://www.algaebase.org (GUIRY and GUIRY 2013). Ma-
terials that document the studied localities are kept in
the charophyte herbarium of Department of Hydrology
of Adam Mickiewicz University in Poznan.
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Habitat analyses

In each microhabitat with the charophyte presence,
the basic habitat parameters were measured directly in
the field with a portable multiparameter meter (YSI6600
multiparameter sonde; YSI Corporation, Yellow Springs,
OH, USA). The measured physical and chemical param-
eters of surface waters included: temperature, conduc-
tivity, pH and soluble oxygen content. The water depth
in the studied localities was measured with a centime-
tre measure tape. The zero level was determined by the
bryophyte tops layer (in peatland “hollows”) or water
table level (in other water bodies). Samples of water for
watercolour analysis (WC) and calcium content (Ca)
were collected from each microhabitats. The standard
spectrophotometric method for watercolour measure-
ment was used, at the wavelength of 440 nm, after the
previous sample filtration through 0.45 pm membrane
filter. The calcium level was measured using atomic-
absorption spectrophotometry (APHA 1998).

List of localities

The distribution of localities and microhabitats in
the Miata Valley and Drawsko surroundings is shown
in Figure 1. The data on charophyte distribution in
36 microhabitats are presented. The list of charophyte
species is included in Appendix 1.

RESULTS

Based on the conducted study, seven species of cha-
rophytes were found: four species from the genus Chara
and three from the genus Nitella (Table 1, Appendix
1). These charophytes occurred in 36 localities con-
nected with peatlands. The most frequently observed
species in the studied area included: Chara virgata, Ni-
tella syncarpa and Chara globularis (16, 10 and 9 habi-
tats, respectively). Chara intermedia was less abundant
(5 microhabitats), while Chara vulgaris, Nitella mucro-
nata and N. capillaris had only single localities in the
Miata Valley.

TaBLE 1. List of charophytes and their localities in differ-
ent types of peatland microhabitats: 1 - depressions (“hol-
lows”), 2 - drainage ditches, 3 - fire reservoirs, 4 - peat pits,
5 - small, shallow humotrophic lakes

Species 112345
Charaglobularis Thuill. 1799 + 4+ |+ -]+
Chara intermedia A. Braun 1859 - =+ |+ |+
Chara virgata Kiitz. 1834 + 1+ |+ |+ |+
Chara vulgaris L. 1753 - ==+ -
Nitella capillaris (Krock.) J. Groves + - =-]-|-
& Bull.-Webst. 1920
Nitella mucronata (A. Braun) Miq. 1840 | - | - | - | + | -
Nitella syncarpa (Thuill.) Kiitz. 1845 + ==+ +
Total 4123|514

The occurrence of numerous populations of Nitella
syncarpa, a threatened and rare species on the country
scale, strictly protected by law, is worth emphasizing
(ROZPORZADZENIE... 2012). This species is known only
from few localities in Poland (e.g. GABKA and OWSIANNY
2005, URBANIAK 2006, PELECHATY et AL. 2007, GABKA
2009, KrRAJEWSKI 2011, URBANIAK et AL. 2011). Also,
Chara intermedia and Nitella mucronata populations
were identified. Both species are recognised as endan-
gered in Poland (category E, SIEMINSKA et AL. 2006).
The other taxa recorded during the study: Chara virgata,
C. globularis and C. vulgaris, belong to the group of vul-
nerable charophytes in Poland (category V, SIEMINSKA
et AL. 2006) and are not protected by law.

The studied localities in the Miala Valley and
Drawsko surroundings were divided into five habitat
types: poor fen depressions (“hollows”), ditches, peat
pits (former peat excavation sites), natural shallow lakes
and mid-forest fire reservoirs. The highest number of lo-
calities, i.e. 14 out of 36, were found in peatland depres-
sions and, the same number, in shallow humotrophic
lakes (Table 1).

DISCUSSION

The highest diversity of charophyte species in the
studied area was connected with peat pits. These group
included Chara virgata, C. intermedia, C. vulgaris, Nitella
mucronata and N. syncarpa. In turn, the lowest number
of charophyte species was found in drainage ditches -
only Chara virgata and C. globularis were identified in
this habitat (Table 1).

The charophyte research plots represented a wide
spectrum of conditions, from poor to rich, on a scale
of microhabitat characteristics for different types of
alkaline peatlands (compare HAJEK et AL. 2006). The
charophyte habitat parameters within peatlands were
very diverse in terms of calcium content, electrolytic
conductivity, water pH (Table 2) and, above all, water
level fluctuation (periodic drying of peatland depres-
sions). The growth of some species, i.e. C. intermedia and
N. syncarpa, in very low calcium conditions (even below
3 mg Ca I"!) and near neutral water (pH 6.5) is worthy of
attention. It should be also mentioned that in the stud-
ied area, the aforementioned species occurred also at the
highest calcium concentrations of analysed microhabitat
scale (above 150 mg Ca I!).

Furthermore, an important ecological factor for the
charophyte occurrence was a high concentration of
humic substances in water that restricted light acces-
sibility (Table 2). The obtained results indicate the pos-
sibility of charophyte growth in waters highly coloured
with humic substances, even in polyhumic conditions
(> 50 mg Pt I"'). Particularly, in the most strongly col-
oured waters, such species as Nitella syncarpa and Chara
intermedia were observed.

The obtained floristic and ecological data deepen our
knowledge of charophyte growth abilities in the peat-
land habitat conditions (compare BELTMAN et AL. 1996,
HAjkovA and HAJEK 2004, GABKA 2009, LAMENTOWICZ
at AL. 2011, URBANIAK et AL. 2011). They also indicate
the possibility of charophyte communities occurrence
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TABLE 2. Minimum, maximum and median values of physicochemical properties of water from 36 microhabitats of
charophytes species. Explanations: Depth - depth of water, EC - electrolytic conductivity, DO - dissolved oxygen,

WC - colour of water, Ca - calcium content

Soecics Depth i EC DO WC Ca
P (m) P (S em) (mg 1) (mg Pt 1) (mg1?)
Chara globularis 0.09-1.37 6.46-7.57 95-512 5.23-6.77 26-328 2.6-105
(0.61) (7.07) (276.38) (5.87) (99.25) (56.61)
Chara intermedia 0.10-0.80 6.85-7.46 58-587.50 6.02-11.59 20-155 3.78-154
(0.34) (7.21) (301.68) (9.18) (61.80) (45.50)
Chara virgata 0.1-1.15 6.62-7.79 54-636 4.30-11.78 24-255 17.50-154
(0.6) (7.04) (229.25) (7.07) (111.44) (67.85)
Chara vulgaris 0.1 7.21 587.5 10.50 36 15.37
Nitella capillaris 0.15 6.82 289 5.23 70 59.8
Nitella mucronata 1.15 718 258 4.50 160 47
Nitella syncarpa 0.25-0.77 6.13-7.63 55-512 4.17-6.04 42-192 2.6-137
(0.48) (6.77) (190.80) (5.17) (109.40) (46.21)

in the peatland succession, from mesotrophic conditions
of open waters to rich alkaline peatlands (e.g. BELTMAN
et AL. 1996, HAJkOvA and HAJEK 2004).

Recently, the algae from the family Characeae have
aroused special interest due to the protection of Nat-
ura 2000 habitats and functional significance of these
algae in trophic condition regulation, particularly in
shallow lakes. Only few works indicate the charophyte
importance in restoration of rich fens and peat post-
excavations pits, especially, in relation to their posi-
tive influence on the quality of usable water and role
in decalcification (e.g. BELTMAN and ALLEGRINI 1996,
BELTMAN et AL. 1996, LAMERS et AL. 2002). It should
be emphasized that the studied peatland complex is a
very important biodiversity centre of charophytes in the
Note¢ Forest. Thus, the charophyte occurrence should
be considered in the management of Natura 2000 site
“Miata Valley” PLH300042, in the peatland active pro-
tection and, particularly, renaturalisation of artificial
water bodies, like, e.g., peat pits and fire reservoirs.
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APPENDIX 1. List of charophyte species recorded in the
peatland habitats of Miaty and Drawsko surroundings.
Localities as in Figure 1.

Chara globularis - 1. Reservoir No. 13, depth 1.37 m;
2. Peatland ditch No. 15, depth 0.56 m; 3. Peatland
depression No. 17, depth 1 m; 4. Peatland depres-
sion No. 23, depth 0.09 m; 5. Reservoir No. 26, depth
0.4 m; 6. Peatland depression No. 27, depth 0.35 m; 7.
Reservoir No. 29, water drawing point No. 61, depth
1.23 m; 8. Peatland depression No. 32, depth 0.35 m;
9. Peatland depression No. 33, depth 0.15 m.

Chara intermedia - 1. Reservoir No. 25, depth 0.8 m;
2. Reservoir No. 31, water drawing point No. 52,
depth 0.16 m; 3. Reservoir No. 34, depth 0.15 m;
4. Peat pit No. 35, depth 0.1 m; 5. Peat pit No. 36,
depth 0.5 m.

Chara virgata - 1. Reservoir No. 1, depth 0.6 m; 2. Res-
ervoir No. 2, depth 1.15 m; 3. Reservoir No. 3, depth
0.74 m; 4. Reservoir No. 4, depth 0.8 m; 5. Reservoir
No. 6, depth 0.75 m; 6. Reservoir No. 8, depth 0.76 m;
7. Peat pit No. 10, depth 0.68 m; 8. Peat pit No. 11,
depth 0,25 m; 9. Peatland depression No. 12, depth
0.19 m; 10. Reservoir No. 14, depth 0.67 m; 11. Peat-
land ditch No. 16, depth 0.1 m; 12. Peatland depres-
sion No. 18, depth 0.77 m; 13. Peatland depression No.
21, depth 0.12 m; 14. Reservoir No. 28, water drawing
point No. 5, depth 0.44 m; 15. Reservoir No. 30, water
drawing point No. 16, depth 0.35 m. 16. Reservoir No.
31, water drawing point No. 52, depth 0.52 m.

Chara vulgaris - 1. Peat pit No. 35, depth 0.1 m.

Nitella capillaris - 1. Peatland depression No. 36, depth
0.15 m.

Nitella mucronata - 1. Peat pit No. 9, depth 1.15 m.

Nitella syncarpa - 1. Reservoir No. 5, depth 0.45 m; 2.
Reservoir No. 7, depth 0.5 m; 3. Reservoir No. 8, depth
0.76 m; 4. Peat pit No. 11, depth 0.25 m; 5. Peatland
depression No. 18, depth 0.77 m; 6. Peatland depres-
sion No. 19, depth 0.6 m; 7. Peatland depression No.
20, depth 0.5 m; 8. Peatland depression No. 22, depth
0.33 m; 9. Peatland depression No. 24, depth 0.31 m;
10. Peatland depression No. 32, depth 0.35 m.

For citation: Mréz P., Gabka M. (2013): Charophytes (Cha-
raceae, Charophyta) of peatland habitats in the vicinity of
Drawsko and Miaty (Note¢ Forest, NW Poland). Rocz. AR
Pozn. 392, Bot. Stec. 17: 71-75.



