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AsstrAcT. During the last 10 years (2005-2014) the population of Epipactis palustris within the former
ecological use “Kopanina 1” was observed five times. In subsequent years, on the area of 4400 m? at least
1000 to more than 4000 ramets were noted. The ramets in generative phase of development always pre-
dominated. It might indicate good condition of the population. The highest density per unit of area was
observed in the first year of the study. The length of stems and number of leaves were the most constant
features in orchid population. Then the width of the bract was characterized by the greatest values of the
coefficient of variation. During the entire study period the number of ramets in population of E. palustris
fluctuated, mainly resulting from the biology of the species, and only substantially from the impact of
weather conditions. Negative impact of diverse human activities and excessive expansion of the other plant
species, which resulted in the shading of the orchid sites, are the major threats to E. palustris existence in

the described object.

KEey worbs: Epipactis palustris, population, variability, urban aglomeration, Poznan

INTRODUCTION

The genus Epipactis Zinn. consists of about 10-30
species. There are two centers of its occurrence. The
first covers the central and western Europe and the
Mediterranean Basin, and second is located in the
south-eastern part of Asia, as far as Vietnam and
Thailand and southern China. Besides, the Epipac-
tis species can be found in the northern and central
Africa and North America (MIREK & PIEKOS-MIRKOWA
2008). The presence of nine species of this genus
has been documented in Poland so far (MIRex et al.
2002). According to new Regulation of the Minister
of the Environment (RozPORZADZENIE... 2014) six of
them, including E. palustris (L.) Crantz, are protected
by law.

Marsh helleborine is an Eurosiberian species, but
it also occurs in North Africa (Bernacki 1999). This
orchid grows on the sites up to 2000 m above sea
level. It is reported throughout the Poland, but most
of its sites are located in the southern part of the
country, while in the central part this orchid is rela-

tively rare. The highest site of E. palustris in Poland is
known from the Gorce Mountains (Czoto Turbacza -
1230 m above sea level; SzLacHETKO & Skakuj 1996).
The latin species name “palustris” is derived from the
world “palus” (swamp) and indicates the habitat of
occurrence of this plant (Pigko$-MirRkowa & MIREK
2003). This orchid is often observed on the fens of
Caricetalia davallianae order (Martuszkiewicz 2006).
It grows on the moist sites, in the places of water
trickling, and on the black and groundwater gleyed
soils. It prefers soils rich in carbonates, with slightly
acid to alkaline pH (PiEko$-Mirkowa & MIRek 2003).
In Poland the number of E. palustris sites has system-
atically decreased together with the disapperance of
optimal habitats for the species (Kujawa-PawLaczyk
& Pawraczyk 2001, Zarzycki & SzeLAG 2006, WOLANIN
& Oxvrgjewicz 2011). The marsh helleborine is classi-
fied among the group of species at risk of extinction
-V category (MIREk et al. 2006).

In recent years, both in Poland and in the world,
the studies on marsh helleborine have been main-
ly concerned on its flowering biology, including the
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nectary structure, nectar composition, microorgan-
isms that affect nectar, phenomenon of self-pollina-
tion, pollinators and palaeobotanical pollen analysis
(Brzosko et al. 2004, 2006, JakuBska-Busse & KADE]
2008, 2011, Tararaj & Brzosko 2008, Garka & KAsPER
2011, JacQueEMyYN et al. 2013, 2014, KOWALKOWSKA et
al. 2015). In addition, genetic variation of some other
representatives of the genus Epipactis was analyzed
(EHLERs & PEDERSEN 2000, Brzosko et al. 2004, 2006).
However, no comprehensive survey of the appear-
ance on the secondary habitats and territorial occu-
pancy by marsh helleborine has been carried out.

The aim of the study was to determine current
population status and range of morphological varia-
bility of orchid ramets, on the site within the urban
agglomeration, exposed to significance anthropo-
pressure in different weather conditions, during the
years of observations.

STUDY AREA

The study area is situated in the south-western
part of the Poznan city. In 1994 two ecological uses
“Kopanina I” and “Kopanina II” were set up here,
with a total area of 126 hectares. The establishment
of legal protection of this object was to protect the
habitats of endangered species of birds, the unique,
in the region, habitats of wet meadows and peat-
bogs, as well as endangered species of birds and flora
of boggy sites (KLuza & Maciglewska 1999). In 2003,
following amendment to the Law on the protection
of nature, “Kopanina I” and “Kopanina II” lost the
status of ecological uses. A gradual degradation con-
nected with anthropopressure (as littering, running
over land vehicles, stamped out of the area) and an
expansion of vegetation composed of alien species,
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Fig. 1. Location of the study area in the south-western part
of Poznan

mainly Solidago canadensis, as well as excessive expan-
sion of shrubs, also contributed to the cessation of
protection of this area (FLescH 2013).

The analyzed object is a part of former ecologi-
cal use “Kopanina I”. E. palustris population growths
on the southeastern bank of the Baczkowski Pond.
The pond was excavated as a result of exploitation of
ceramic resources (varve loam and boulder clay) in
the valley of the Junikowski stream — a small water-
course, which is a tributary of the Warta river). The
exploitation of raw materials was carried out until
the seventies of the last century. Now the vegeta-
tion of “Kopanina” consists of a mosaic of various-
ly formed communities, as rushes, meadows, carpet
plants and willow thickets. Baczkowski Pond, as one
of the largest reservoir of this area, has been used
for years by local inhabitants as a recreation ground
(“wild” swimming pools, beaches, places for fishing).
So, currently the vegetation is exposed here to strong
anthropopressure, which takes different forms (Kru-
zA-WIELOCH & MACIEJEWSKA-RUTKOWSKA 2009).

MATERIAL AND METHODS

Current study on the E. palustris population was
carried out in the field five times: in 2005, 2009 and
in the years 2012-2014. The fieldwork included a rel-
atively large area of 4400 m?, along the bank of the
pond (Fig. 1). For the study, the area was divided into
11 squares of the side 20 m long (Fig. 2) The ver-
tices of these squares were determined using GPS.
The whole area of research was located between
16°51'27.190" and 16°51'32.270" east longitude, and
52°22'37.000" and 52°22'38.950" north latitude. The
exact location of the vertices of each square is shown
in the development MacigJEwska-Rutkowska et al.
(2008). The number of ramets on the entire area,
and in the individual squares were determined in the
years of observations. The average density per 1 m?
and percentage participation of marsh helleborine in
particular squares were also calculated. Besides, the

3 2 1
H A
9 8 7 6 5 4
G | E D C
14 13 12 1 10
K J | H
20 19 18 17 16
20m

Fig. 2. Diagram of the research area, divided into plots
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participation of the ramets in vegetative and genera-
tive phases was described.

In the five-year observations (2005, 2009 and 2012
-2014), the length of stems and inflorescences were
measured and flowers per inflorescence were count-
ed. Additionally, the number of leaves, length and
width of the largest leaf and the length and width of
bract were determined. The data obtained allowed to
carry out basic statistical analyses (Kara 2009). For
at least 30 flowering ramets in population (n = 30-
-250 depending on the year of observation) arithmetic
mean, median, variance, standard deviation and coef-
ficient of variation were calculated: and minimum and
maximum values of the features were determined.

The composition and structure of vegetation
with E. palustris population in each of 11 areas of

the plots was described in 2005, using BRAUN-BLAN-
QUET’s method (MAcIEjJEwsKkA-RuTkowska et al. 2008).
Nomenclature of vegetation was given according to
Matuszkiewicz (2006).

Weather conditions in the years 2005-2014, dur-
ing the growing season of the orchid, were also mon-
itored. Meteorological data were obtained from the
website (www.weatheronline.pl). For each month
the average temperature (°C) and precipitation (mm)
were calculated (Table 1).

RESULTS

Throughout the observation period population
of Marsh helleborine was large, and in the first four
seasons the number of ramets was similar — always

Table 1. Characteristics of temperature and precipitation during the growing season of Epipactis palustris (April — October)

in the years of observations

Mean temperature (°C)

Minimum temperature (°C) Maximum temperature (°C)

Precipitation amount (mm)

Month
Year

2005 2009 2012 2013 2014 2005 2009 2012 2013 2014 2005 2009 2012 2013 2014 2005 2009 2012 2013 2014
April 9 11 9 8§ 11 -5 -1 -5 -6 -2 20 26 30 26 22 164 164 16.4 15.8 64.5
May 13 13 15 15 15 1 2 1 3 0 31 29 30 27 30 622 82.0 47.6 65.0 84.5
June 16 16 16 17 17 2 3 6 8 7 33 29 30 34 31 16.8 96.8 94.4 127 38.0
July 20 20 20 20 23 11 11 9 10 12 32 31 32 33 34 732 92.6 126 39.2 93.3
August 17 19 19 19 18 8 8 6 9 6 28 31 35 33 33 48.6 13.8 33.4 334 29.1
September 16 16 15 13 17 2 2 4 2 0 30 28 30 24 31 346 27.6 20.6 69.2 355
Mean/*Sum  15.2 15.8 15.7 153 16.3 3.2 4.2 3.5 43 3.0 29.0 29.0 31.2 29.5 30.2 *252 *329 *339 *350 *345

Table 2. Number of Epipactis palustris population within the former ecological use “Kopanina I” in Poznan, during the years

of observations

Year of observation Number of generative ramets

Number of vegetative ramets Total number of ramets

2005 3715 895 4610
2009 2462 2035 4497
2012 3887 872 4759
2013 3585 840 4425
2014 762 367 1129
Table 3. Participation of Epipactis palustris ramets within the determined plots and their density
Plot Year A B C D E F G H I ] K
2005 548 497 120 643 1972 281 221 114 204 4 6
. 2009 694 572 272 778 1574 184 71 153 197 0 2
Eﬁn“e‘?ser oforchid 51, 775 753 325 1006 1477 15 0.0 174 234 0 0
2013 341 609 61 978 1036 491 187 355 214 56 97
2014 193 157 89 277 203 115 47 42 6 0 0
2005 119 108 2.6 139 428 6.1 4.8 2.5 4.4 0.1 0.1
Percentage partici- 2009 154 127 6.0 173 350 4.1 1.6 3.4 4.4 0.0 0.1
pation of ramets in 2012 163 158 6.8 211 31.0 0.3 0.0 3.7 4.9 0.0 0.0
population (%) 2013 7.7 13.8 1.4 221 234 111 42 8.0 4.8 1.3 22
2014 171 139 7.9 245 180 102 4.2 3.7 0.5 0.0 0.0
2005 137 124 030 161 493 070 055 028 051 00l 001
. , 2009 174 143 068 195 394 046 0.8 038 049 000 0.1
ggf?‘iqfe“s“y 2012 194 188 081 256 369 004 000 044 059 000  0.00
2013 085 1,52 0.15 245 259 123 047 089 054 014 024
2014 048 039 022 069 051 029 012 011 002 000 0.0
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Table 4. Characteristics of selected morphological traits of Epipactis palustris in the years of research

Year Mean Minimum Maximum Mediana Variance jzi?i?;i VargiaetIil(zn(l;o(;eﬁ—
Height of stem (cm)
2005 59.61 42.0 73.0 54.5 92.16 9.60 16.10
2009 65.60 47.0 80.5 66.0 55.65 7.46 11.37
2012 57.00 35.0 71.0 55.5 77.45 8.80 15.44
2013 53.82 34.0 69.0 56.0 71.99 8.48 15.76
2014 53.45 32.3 78.1 51.9 98.84 9.94 18.60
Length of inflorescence (cm)
2005 17.85 7.0 30.0 14.0 32.49 5.70 31.96
2009 15.27 9.0 21.0 13.0 10.95 3.31 21.65
2012 23.57 17.0 31.0 19.0 18.21 427 18.11
2013 19.50 11.0 29.0 20.0 23.11 4.81 24.67
2014 6.71 2.2 15.7 5.6 11.60 3.41 50.76
Number of flowers per inflorescence
2005 20.76 38 25.0 37.94 6.16 29.67
2009 17.80 26 18.0 20.16 4.49 25.23
2012 21.60 15 26 23.0 11.00 3.32 15.36
2013 19.58 28 20.0 26.17 5.12 26.15
2014 18.40 7 25 18.5 23.49 4.85 26.34
Number of leaves
2005 6.30 5 8 6 0.68 0.83 13.28
2009 6.55 5 8 7 0.60 0.78 11.95
2012 7.67 5 9 7.5 1.44 1.20 15.65
2013 6.34 5 9 6 0.88 0.94 14.83
2014 6.97 4 9 7 1.48 1.22 17.41
Length of the largest leaf (cm)
2005 8.73 55 12.0 11.0 3.68 1.92 22.03
2009 12.63 7.0 18.0 13.0 7.34 2.71 21.48
2012 9.99 7.5 15.0 10.0 3.12 1.77 17.72
2013 10.86 7.0 15.0 11.0 4.68 2.16 19.89
2014 12.90 7.8 18.2 12.5 9.04 3.01 23.31
Width of the largest leaf (cm)
2005 3.32 2.5 4.5 2.50 0.47 0.69 20.76
2009 2.79 2.0 4.5 3.00 0.40 0.64 23.02
2012 3.95 3.0 6.0 4.00 0.68 0.83 21.01
2013 1.87 1.2 3.8 1.80 0.36 0.60 32.09
2014 3.50 1.9 5.8 3.25 0.95 0.97 27.75
Length of bract (cm)
2005 2.92 1.5 6.0 3.0 1.29 1.14 39.13
2009 3.30 1.5 6.0 3.0 1.56 1.25 37.87
2012 4.82 3.0 7.0 5.0 1.76 1.33 27.59
2013 3.17 1.6 4.6 32 0.42 0.65 20.50
2014 3.15 1.4 6.7 2.9 1.46 1.21 38.35
Width of bract (cm)
2005 0.61 0.2 1.1 0.4 0.10 0.32 52.46
2009 0.46 0.2 3.0 0.4 0.27 0.22 47.83
2012 1.07 0.8 3.0 1.0 0.87 0.67 62.62
2013 0.70 0.3 1.1 0.7 0.03 0.18 25.71
2014 0.54 0.2 1.2 0.5 0.06 0.25 45.78
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more than 4,000 orchids were noted (Table 2). Most
of stems (4759) were observed in 2012, and the
least (1129) in the last year of the study — 2014. The
highest number of ramets in the vegetative stage of
growth was recorded in 2009 (2035), and the least
also in 2014 (367). Vegetative shoots in 2009 were
up. In the remaining three years of research, the
number of such ramet was also balanced, varied from
840 to 895 units. Most flowering orchids were noted
in 2012 (3887), and the lowest in 2014 (762). How-
ever, the percentage stems in generative phase of de-
velopment in population was the smallest in 2009
—only 54.8% (Table 2).

Usually, within all 11 research plots, the largest
number of ramets was noted in the square E, with
minimum 203 (2014) and maximum 1972 (2005, Ta-
ble 3). This plot was located in the central part of the
entire research area (Fig. 2). Only in the last year of
the study the most ramet were found in the square
D (277). Similarly, the highest density of E. palustris
was noted in the plot E (4.93/1 m?) in 2005. In the
three years of observation no ramets were found in
some plots. That was plot J in 2009, G, J and K in
2012 and J and K in 2014. The lowest number of
ramets was always observed in a square J. In two
squares K and J, which usually were characterized by
single stems or were without any stem only in 2013
dozens of ramets were found (Table 3). These plots
were located closest to the edge of the pond (Fig. 1),
with the most humid, peat soil, rich in humus. At
the same time these squares were subjected to the
strongest human pressure (trampling and littering).
Other plots were higher ground, in more dry area
and were with the highly cohesive, initial soils in the
lower parts of clay excavation.

The plots E I, J and K were covered by the vege-
tation of the Caricetum acutiformis and Phragmitetum
australis associations (Phragmitetea class), with pre-
dominant Carex acutiformis and Phragmites australis.
Additionally, the significant participation of shrubs
(about 35%), mainly Salix purpurea and S. cinerea, was
noticed in plot E The other seven plots were grown
by the species of Molinio-Arrhenatheretea class, but
small areas were also covered by species chrarac-
teristic for Phragmitetum australis. There were also a
small number of species of Scheuchzerio-Caricetea ni-
grae class scattered on the entire research area (Ma-
CIEJEWSKA-RUTKOWSKA et al. 2008).

The average length of stems in the years of the
study ranged from 53.45 to 65.65 cm with minimum
32.3 cm and maximum 80.5 cm (Table 4). The long-
est stems were observed in 2009 and the shortest in
2014. In the same year the inflorescences were the
shortest (just 6.71 cm). Generally the length of in-
florescences ranged from 2.2 cm to 31 c¢m, and its
average value was the largest in 2012 (23.57 cm).
The average number of flowers per raceme was also
the largest in 2012. During the entire study the num-

ber of flowers ranged from 7 up to 38. On average
the smallest number of flowers per inflorescence
was observed in 2009 (18). On average the smallest
number of leaves per stem was noted in 2005 (6)
and the largest in 2012 (8). During the whole pe-
riod of observations the number of leaves per ramet
ranged from 4 to 9. On average the longest (at least
12.6 cm) leaves were observed in 2009 and 2014 and
the widest (3.95 cm) in 2012. While, on average the
shortest (8.73 cm) leaves were noted in 2005 and the
narrowest (1.87 cm) in 2013. Generally the length
of the leaves ranged from 5.5 cm to 18.2 cm and the
width from 1.2 cm to 6.0 cm. On average the largest
bracts were measured in 2012 (length = 4.82 cm and
width = 1.07 cm). and the smallest, with shortest
(2.92 c¢m) bract in 2005 and the narrowest (0.46 cm)
in 2009.

In the years of observations the length of stems
and number of leaves were the most constant fea-
tures (Table 4). For both those characteristics the
values of the coefficient of variation never exceeded
20%. The smallest variation of the length of stem
was in 2009 (11.37%). The width of the bract was
characterized by the greatest values of the coefficient
of variation, with a maximum in 2012, averaging an
incredible 62.62% (Table 4).

DISCUSSION

In the last year of the current study (2014) decline
in the population size of E. palustris can be explained
by the occurrence of a plant rest phenomenon char-
acteristic of native orchid species. It consists in cycli-
cal non-disclosure of aboveground parts. According
to Brzosko (1998) this phenomenon in the family
Orchidaceae is extremely important for the species
population dynamics. The authors also watched this
phenomenon in relation to the population of Dacty-
lorhiza incarnata, growing nearby, along the bank of
the Baczkowski Pond (Kruza-WiELocH & MACIEJEW-
ska-Rutkowska 2009). During over ten years of ob-
servations only twice single stems or no ramets of
D. incarnata were observed. While in the subsequent
years the size of population was near the average
(Kruza-WieLocH & MacigjEwska-Rutkowska 2009).

A decline in the population size of E. palustris in
the last year of the study could not be explained by
worse weather conditions (as drought or frost in the
early stages of plant development) as well as by rap-
idly progressive succession of shrubs, and high grass-
es, competing for light or intensification of human
activity. This phenomenon also failed to explain re-
garding to D. incarnata (Kuuza-WIELOCH & MACIEJEWS-
ka-Rutkowska 2009).

Since 1997 the authors had carried out field ob-
servations of some Orchidaceae species within the
mentioned above former ecological uses “Kopanina
I” and “Kopanina II” (Kruza & MacigEwska 1998).
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It was proved a spring burning reed-sedge rushes to
be the most harmful human activity, having a nega-
tive impact both on flora and fauna. Fortunately, this
practice ended at the beginning of the new century
here. Appearing before the stems of D. incarnata un-
der fire were partially damaged, however it did not
adversely affect the emerging much later ramets of
E. palustris. On the contrary it made easy access to
light for this orchid. Therefore, in the future, if the
population of E. palustris began to disappear it would
be advisable to start works consisting of mowing
the site of this orchid. The other threat to the object
were trampling paths, using sites near the pond for
sunbathing and angling and littering the area.

During nearly 20 years of the research in the sur-
roundings of the Baczkowski Pond no significant ex-
pansion of the shrubby species was noted. In plot E
with the largest dominance of shrubs within the en-
tire investigated area, only the growth of shrubs of Sa-
lix genus already pre-existing had been observed, but
without the emergence of young willow specimens.
A bigger threat to this photophilous species was over-
growing of its habitats by Phragmites australis.

Detailed studies on E. palustris populations in sites
of natural origin were carried out in the Wielkopol-
ska National Park (ANTkowiak & Pankros 2000), in
the “Mielno” reserve near Konin (GoLis & BEDNORZ
2001) and in the Augustéw Primeval Forest (KoLon
et al. 1995). ANTkOowIAK & PaNkros (2000) carried out
research into E. palustris population located on a wet
meadow near the L6dz village in the Wielkopolska
National Park. The observed orchid specimens were
significantly higher (74.96 cm) than in current study.
They were also characterised by a higher number of
leaves (8) and longer leaves (14.68 cm) and bracts
(6.1 cm), On the other hand they had fewer flowers
per raceme (16). Length of inflorescences (16.2 cm),
width of leaves (3.78 ¢cm) and bracts (0.64 cm) were
similar to the current population. Total number of
ramets in the Wielkopolska National Park population
was smaller (3377) than in population in Kopanina
in first four years of current study but population
density per area unit was larger — 4.97/m?.

The results obtained by Govis & BepNorz (2001)
in “Mielno” reserve near Konin showed that E. palu-
stris specimens growing on a wet meadow, near bank
of the lake had distinctly shorter stems (40.22 cm)
and inflorescences (8.03 cm) with fewer flowers (8)
and leaves (6) and also smaller size of leaves (9.38
cm and 2.67 cm), than currently observed orchid
from the Poznan. The size population from Mielno
did not exceed 300 ramets and population density by
area unit was 4.1/m?

Predominance of not flowering specimens
(82.6%) was noted in the E. palustris population lo-
cated by the Pomorze Lake in the Augustéw Forest
(Koron et al. 1995). The average height of orchids
(57.87 cm) there described was very similar to those

from current study in Poznan, but they had much
shorter inflorescences (9,71 cm) and fewer number
of flowers (9) and leaves (7). The leaves were longer
(13.28 cm), but narrower (2.75 cm) and the bracts
were shorter (2.58 cm) and narrower (0.61 cm).

Mroz & Rubecki (1995) and WYRZYKIEWICZ-
-Raszewska (2001) researched into E. palustris popu-
lations from anthropogenically transformed habitats.
A very large population of marsh heleborine on the
railway embankment in Poznan, near Kozieglowy
village was found in 1999 (WYRzYKIEWICZ-RASZEWSKA
et al. 2001). Due to the size of the population, esti-
mated at even tens of thousands of ramets, it was
divided into three investigated areas (WYRZYKIEWICZ-
-Raszewska 2001). Depending on the plot, average
height of stems (48.2-62.2 cm) and size of bracts
(length — 4.44-6.34 cm and width — 0.53-0.74 cm),
was smaller or larger than in populations from “Ko-
panina”, but their inflorescences were always short-
er (9.08-11.86 cm) and they also had got less flow-
ers (11-16), and leaves (6-7). Instead, their leaves
were longer (10.88-15.00 cm), but at the same time
narrower (2.20-2.81 cm). Population density near
Kozieglowy was extremely high and even more than
200 ramets per 1 m? were observed, with the average
density about 65/m?. Within “Kopanina” population
density was much smaller.

According to Mroz & Rupeckr (1995) E. palustris
stems growing in the quarry at the cement works
“Odra” in Opole were much lower (33.8-41.7 cm)
than in both populations from “Kopanina”. They
also had shorter racemes (7.3-12.2 cm), with fewer
flowers (7-11). The number of leaves (7) was slightly
smaller, and the leaf length was comparable (9.6-9.9
cm). The leaves of orchids in the quarry were nar-
rower (2.4-2.6 cm) than those from Poznan, and the
bracts were smaller (length 3.4-4.0 and width 0.5-1.6
cm). The entire population in the quarry consisted of
400 ramets, with the density 25-37 per 1 m2.

As in the currently studied population, the width
of the bract was the most variable feature (CV =
37.5%), but in population from the Wielkopolska
National Park its variability level was lower. Then
in both populations the length of stem (11.8%) and
number of leaves (14.09%) were the most constant
features. Moreover, the orchids from the Wielkopol-
ska National Park were characterised by a small vari-
ation of leaf size (length 15.19% and width 16.14%;
ANTKOWIAK & PANKROS 2000). The values of coefficient
of variations of almost all traits of this E. palustris
population were larger than in population growing
in “Kopanina”. Only number of leaves was charac-
terised by less value of this indicator (11.46%) com-
pared to currently studied orchid population. The
length of inflorescence was the most variable trait in
the “Mielno” reserve — with CV = 42.69% (Gouis &
BepNorz 2001). The length of inflorescence (21.9%)
and number of flowers per raceme (34.1%) in E.
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palustris population from the Augustow Forest were
more variable than in population from “Kopanina”,
but the length of the longest leaf was more constant
(16%; KoLoN et al. 1995). In turn, the values of co-
efficient of variation of stem length (14.63-15.45%),
number of leaves (14.54-16.42%), length of leaves
(20.25-22.77%) and length of inflorescences (28.58-
-31.08%) in population from northen Poznan near
Koziegtowy (WyrzykiEwicz-Raszewska 2001) were
similar to those calculated for the currently analysed
orchid population and they were within the resulting
five-year variation ranges. The values of coefficients
of variation of the length of the longest leaf (10.65-
-74.67%) and width of bract (28.3-72.97%) had sig-
nificantly larger ranges than in the population from
Kopanina. With regard to the E. palustris population
from quarry in Opole (Mr6z & Rupeckr 1995) only
width of bract (26.4-51.7%) and number of leaves
(12.7-13.7%) were smaller than in the population
from “Kopanina”. Other traits were more variable.

In summary, the currently investigated E. palustris
population, growing on the site of anthropogenic
origin, despite the negative human impact, is now
in good condition. It has large size and consists of
fully developed, equal in height ramets, with a large
number of flowers. As it has been proved above, pop-
ulations of this species on sites anthropogenically
transformed may be very numerous and expansive.
Their population numbers may be much higher than
in the populations from natural sites. But it is not a
rule and probably it mainly depends on habitat con-
ditions.

CONCLUSIONS

Currently studied E. palustris population is in a
good condition. Dominant share of the ramets in
generative phase as well as prevalent part of orchids
of medium size, confirm this observation.

During the study the population numbers fluctu-
ated. Probably it was due to biology of the species,
but only to a small extent to the impact of weather
conditions.

Strong anthropopressure, caused by penetration
of the area by the local residents, may adversely af-
fect the existence of orchid population within the Ko-
panina in the future.

Population orchid requires protective activities
involving the prevention of overgrowth of its habitat
by other more expansive plant species.
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