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Summary. The aim of the pilot field study was to determine current habitat conditions existing
within the area of the Mietiutka River and the influence which is exerted on these conditions by
the adjacent habitats used in different ways. Based on historical and modern maps, changes in the
route of the river within the Polesie National Park and in land use in its catchment area were de-
termined. In the study sectors designated, morphometric features of the river channel were docu-
mented as well as values of some abiotic factors of the environment in the water of the water-
course were measured in situ, confronting them with the results of ecological analyses of the flora.
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INTRODUCTION

The Mietiutka River is a small, anthropogenically transformed watercourse,
flowing through the northern part of the Polesie National Park (PNP). This river
is situated on the eastern side of the watershed running through the Park (in the
Bug River basin), and its catchment area is estimated to be 3965.8 ha. The river
originates in the area of Pieszowola, right by the Park boundary, it flows through
a vast meadow complex, starting from the Zremieniska nature sanctuary, right
beside the pond complex of Pieszowola Ponds (Stawy Pieszowolskie), further
down through Pociagi and Ochoza to the pond complex of Brus Ponds (Stawy
Bruskie), flowing around it on its southern side. Its next section cuts across a
part of hay meadows in the area of Mietiulka Village, and its mouth to the Wto-
dawka River is located just upstream of Lake Wytyckie. The total length of the
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river within the Park is 9.25 km [Chmielewski 1992, Cebrykow et al. 2001,
Michalczyk et al. 2002].

The river runs mainly through muck-peat soils formed on a peat plain, with
a small proportion of black muck soils, typical groundwater gley soils, gley-peat
soils and typical podzolic soils (Zienki Meadows — Laki Zienkowskie), as well
as through surface-water gley soils, fen peat soils, rusty podzolic soils and
muddy peat soils (the outlet section of the river) [Wicik and Piotrowski 2002].

Due to the location of the river in a natural depression in the land surface
and agricultural use of the area around the Park, the waters carried by the Mietiutka
River are characterised by a high content of nutrient minerals [Janiec 1994,
Michalczyk et al. 1999].

The aim of the pilot field study was to determine current habitat conditions
existing within the area of the Mietiutka River and the influence which is exerted
on these conditions by the adjacent habitats used in different ways.

METHODS

The pilot study was carried out in May and July 2006 as well as in July
2007 in the northern part of the Polesie National Park through which the Mietiutka
River flows.

During the first stage of the field study, a site visit was conducted in the
study area, with the objective of making a preliminary identification of vegeta-
tion cover and variation in the habitats adjacent to the river. Six study sectors
were established (I-VI, Fig. 1) with the same length (25 m), and one sampling
site was set up in each sector. The selection of the location of the sectors was
guided by the variation in vegetation cover and habitats bordering the investi-
gated watercourse.

In each sector, morphometric measurements of the river channel were
made: channel length, width and depth in its initial, middle and end section (us-
ing a metric tape measure). The water acidity (pH, using a field pH-meter) and
water electrolytic conductivity (uS cm™, using a field conductometer) were
measured in situ twice (in July 2006 and 2007). Water samples were also col-
lected in order to determine the cation concentration of some elements (K, Na",
Ca®", Mg”") in the water. Analyses were performed in the Central Testing Labo-
ratory of the University of Life Sciences in Lublin.

The status of the flora in particular study sectors was documented in the pe-
riod from May to July 2006 [Stelmach 2008, Szadkowski 2008]. In office inves-
tigations Ecological indicator values of vascular plants [Zarzycki et al. 2002]
was used to determine selected habitat characteristics based on that.

Historical and modern maps of the region were also analysed with a view to
tracing changes in the route of the Mietiutka River as well as transformations of
the landscape and habitats of adjacent areas. For this purpose, the Topographic
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Map of the Kingdom of Poland [1843] (Fig. 2), Karte des westlischen Russlands
[1915], a topographic map of the Polish Military Geographical Institute (WIG)
[1938], modern topographic maps [1992, 2002] were used.

RESULTS

When comparing the maps of the Leczna-Wlodawa Lakeland area from
1843 until 1987, it can be noted that distinct changes took place in the landscape
of the study area. The western part of the river (sectors [-1V) appeared on the
map as late as the year 1938, and the status which is most similar to the current
one can only be observed in 1987 (the map was published in the years 1992 and
2001). The course of the Mietiutka River in the section from the village of Mi-
etiutka to the river mouth to the Wlodawka River (sectors V and VI) did not
change significantly (Figs 1 and 2).
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Fig. 1. Study sectors I-VI

In analysing the abovementioned maps, a gradual decrease in the area of dense
tree stands, accompanied by a constant increase in developed areas (after the year
1843), can be noted in the study area. Changes also relate to non-forest land use.
Vast peat bogs and waterlogged meadows were transformed into agricultural land,
commercial fish ponds were also established, which later on were partially drained.

The morphometric parameters of the Mietiutka River channel do not change
gradually from the river source to its mouth, but they are irregular (Tab. 1). The
most similar sections of the watercourse, in terms of their width and depth, are
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Fig. 2. Map of the-Kingdom of Poland in 1843 with Mietutka River

located in the area of the Pieszowola Ponds (sector II), Zienki Meadows (sector
IIT) and Brus Ponds (sector IV). At those places, the channel is the deepest and
widest. No water flow was observed in any of the study sectors. The channel
width and depth do not have any visible effect on species richness of the studied
sections of the watercourse.

The stagnant water of the river, investigated at the sampling sites, had a
slightly acidic or neutral pH (sporadically alkaline). The highest water pH values
were recorded in sector III (pH 8.26 and 7.05), and the lowest in sector II at both
sampling dates (pH 6.09 and 6.19, Tab. 2).

The cation content of some elements was generally the highest in water col-
lected from the sampling sites in sectors III and IV, and the lowest in sector I (Tab. 2).

Table 1. Morphometric features of the Mietiutka River channel in particular study sectors,
in the years 2006-2007

Width of river channel, cm Depth, cm
Sector Initial Middle End Initial Middle End
section section section section section section

I 90 90 40 12 28 12

1T 400 460 220 80 80 20
11 790 700 440 152 145 130
v 530 530 500 110 115 110

A" 280 270 265 38 35 30

VI 250 260 210 35 30 50
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Table 2. Values of some abiotic factors measured in the water of the Mietiutka River,
in the years 2006 and 2007

Sector 1 I il v A% VI

Year 2006 | 2007 | 2006 | 2007 | 2006 | 2007 | 2006 | 2007 | 2006 | 2007 | 2006 | 2007
Acidity (pH) 6.66 6.32 6.09 6.19 8.26 7.05 6.83 6.74 7.16 6.56 741 713
Electrolytic
conductivity 123 97.9 373 185 932 302 341 348 384 235 340 243
(S em™)

Na™ 1.82 271 5.54 6.84 449 3.79 5.53 448 4.86 4.63 6.63 4.52
Cation K' 3.90 441 3.15 292 525 0.46 2.99 1.33 2.11 1.53 233 1.49
concentra-

tion ca | 2497 | 1261 | 3105 | 1576 | 4850 | 3638 | 4941 | 3072 | 4185 | 23.69 | 4123 | 21.98
(mg dm”®) <
Mg | 028 | 180 | 056 | 295 | 058 | 322 | 54 | 354 | 54 | 28 | 58 | 286

Table 3. Species proportions of different ecological groups in the flora of the slopes and channel
of the Mietiutka River [acc. to Zarzycki et al. 2002]

Selected Indicator values
indicators Sector 1 2 3 4 5 6 Stenobionts

I 2.1 | 213 | 362 | 383|383 17.0 55.3
1I 0.0 | 10.6 | 362 | 46.8 | 404 | 21.3 447
W — soil moisture 111 00| 29 |235| 324|382 (353 70.6
value v 00| 0.0]31.6| 263|263 ]|474 68.4
\Y% 00| 5.0 |275| 40.0 | 425|375 47.5
VI 00| 24268 | 39.0 | 48.8 | 34.2 43.9
I 6.4 | 19.1 | 51.1 | 68.1 | 43 - 59.6

Tr— trophy value II 00| 85511 872 | 85 - 51.1
(ace. o species 111 00| 59529 971 | 29 - 441
from watercourse scarps) v 00| 105|579 | 947 | 53 - 36.8
\Y% 00| 50475 | 875 | 75 - 50.0
VI 00| 49 439 | 878 | 24 - 58.5
I 00| 9.1 636 100.0 | 9.1 - 36.4
Tr— trophy value II 00214 |786]| 87| 0.0 - 28.6
(acc. to channel I 0.0 | 13.3 | 80.0 | 100.0 | 0.0 - 20.0
macrophytes) v 0.0 | 25.0 | 75.0 | 100.0 | 0.0 - 25.0
A% 00| 7.7]1692| 923 | 0.0 - 23.1

VI 00| 771692 923 | 0.0 - 23.1
I 43| 85362 | 851 |34.0 - 44.7

R — soil (water) 11 00| 64| 128 | 93.6 | 29.8 - 553
acidity (pH) value 11 00| 29| 59| 882|559 - 4.1
(acc. to species v 00| 0.0 158 | 89.5 ]| 579 - 474
from watercourse scarps) \'% 0.0 0.0 | 15.0 85.0 | 47.5 - 47.5
VI 00| 00| 73| 854]39.0 - 56.1

I 0.0 | 0.0 273 100.0 | 45.5 - 54.5

R — soil (water) I 0.0 | 149 | 149 | 929 | 715 - 14.3
acidity (pH) value 11 00| 67| 0.0]| 80.0| 80.0 - 333
(acc. to channel v 00| 0.0/ 158 | 750 | 875 - 37.5
macrophytes) v 00| 00| 7.7| 769 | 69.2 - 23.1
VI 00| 00| 77| 769615 - 30.8
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I 28| 139 | 444 | 88.9 | 30.6 - 38.9

D —soil granulometry II 30| 6.1 [ 242 | 939|394 - 48.3
value 111 53] 53263 | 822 3638 52.6

(acc. to species v 00| 9.1|364 ]| 909 | 63.6 - 18.2
from watercourse scarps) \'% 0.0 | 14.8 | 33.3 96.3 | 44.4 - 37.0
VI 36 | 179 | 32.1 | 893 | 429 - 32.1

I 139 | 75.0 | 50.0 - - - 66.7

H — organic matter I 30 | 75.8 | 424 - - - 75.8
content value 1 0.0 | 63.0 | 474 - - - 89.5

(acc. to species v 0.0 | 63.6 | 45.5 - - - 90.9
from watercourse scarps) v 7.4 | 704 | 51.9 - - - 47.1
VI 36 | 714 | 464 - - - 82.1

The analysis performed based on indicator values, describing preferences
of the species found in the study sectors, allowed us to find that moisture-loving
plants (characteristic of both fresh soils and moist wet soils, but also typical of
aquatic environments) were the main component of the flora of the studied sec-
tors. The species inhabiting the slopes of the river banks indicated nutrient-rich
soils (from 68% of species in sector I up to 97% of species in sector III) or mod-
erately poor soils (43—-57% species in different sectors), mineral-humic soils
(more than 80% of species inhabiting the slopes in all the study sectors), with a
neutral pH (which is indicated by more than 85% of species preferring substrate
pH within a range of 6-7) or an alkaline pH, sandy clays and silty deposits (more
than 80% of species, with the majority of them having a wide range of ecological
amplitude and also tolerating sands as well as heavy clays and silts). Aquatic vegeta-
tion was composed of taxa with wider spectra of ecological tolerance, preferring
meso- and eutrophic waters, with pH within the range of 67 (Tab. 3).

DISCUSSION

Little direct information on the Mietiutka River itself can be found in litera-
ture. When comparing the historical maps of the t.¢czna-Wlodawa Lakeland
with the current ones, changes taking place within the area of the current Polesie
National Park can be observed. It can be clearly seen that the current course of
the Mietiutka River is a result of intentional anthropogenic transformations of
the environment, associated with land drainage work, which is also indicated by
the morphometric parameters of this watercourse investigated in the period of
2006-2007. The western part of the river, studied in the years 20062007, is
visible on the map not earlier than in the year 1938, and the status closest to the
current condition of the river can be observed as late as 1987. The route of the
river from the village of Mietiutka to the mouth of the watercourse in question to
the Wtodawka River did not change significantly. These observations find con-
firmation in the publications of £o$ [1992, 1995] and Michalczyk [1994, 2002]
who, when describing the history of land drainage improvements carried out in
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the Polesie Lubelskie region, also mention the origin of the rivers located there
(including the Mietiutka).

The area of dense tree stands located in the vicinity of the river gradually
decreased from the year 1843, whereas the proportion of developed areas in-
creased. The forest area of the Mietiutka River catchment changed from 18.4%
(in 1915) to 12.6% (in 1950) and 16.9% (in 1988) [Paszczuk 1992].

It is impossible to compare the results of the study of abiotic and biocenotic
factors of the environment of the Mietutka watercourse with the results of other
studies on rivers conducted in Poland. It seems justified to confront these data
only with habitats of the drainage ditches investigated in the Warsaw area [Pod-
bielkowski 1967] and in the Polesie National Park [Banach 2009], in which no
clear current was noted, but water stagnation.

Podbielkowski [1967] divided the drainage ditches investigated in the peat
bogs near Warsaw, in terms of water pH, into two groups and compared them
with ion concentration values for the most important elements. In the first group
he included the drainage ditches characterised by water pH from 5 to 6, whereas
in the second group those with pH from 6.2 to 9. According to Banach [2009],
the water in most of the drainage ditches studied in the Lgczyna-Wilodawa Lake-
land had pH higher than 6.2, except for the drainage ditches immediately adja-
cent to the peat bogs. The waters of the Mietiutka River, in different sections of
its course, have pH higher than 6.0.

Podbielkowski [1967] noted that the water in the drainage ditches with pH
of 6.2-9.0 was characterised by higher phosphate content and much larger, even
tenfold, magnesium and calcium concentration. The studies of Banach [2007]
did not confirm similar correlations in the waters of the drainage ditches of the
PNP. The analysis of the results of chemical properties of the water samples
collected from the Mietiutka watercourse also did not show any clear relation-
ship between the pH and the content of ions Ca®" and Mg*".

Potassium occurs in natural surface waters in small amounts [Hermanowicz
et al. 1976]. The concentration of potassium ions in the waters of all the drainage
ditches in the PNP studied by Banach [2007] did not exceed 4.00 mg K" dm?,
whereas in the water of the Mietiutka River it was in the range between 0.46 and
5.52 mg K* dm” and exhibited significant fluctuations, depending on the sam-
pling date and site.

The average concentration of potassium ions in natural surface waters is
20-30 mg Na" dm™ [Hermanowicz et al. 1976]. In the stagnant waters in the
ditches of the PNP, the amount of this element did not exceed 9 mg Na" dm”,
hence, it was very low, likewise in the water of the Mietiutka River (the highest
concentration of 6.84 mg Na” dm™ was noted in 2007).

According to Hermanowicz [1967], the concentration of calcium ions in
natural surface waters can be very high and can amount to several hundred mg
Ca®" dm”. The calcium content in the water of the ditches within the Park area
ranged from 14.5 to 120.3 mg dm™ [Banach 2007], similarly to the waters in the
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ditches of the peat bogs near Warsaw (3.6-134.2 mg Ca*" dm™) [Podbielkowski
1967]. The concentration of this element in the water sampled in different sections
of the Mietulka watercourse was much lower (from 12.61 to 49.41 mg Ca*" dm™).

Magnesium ions in the waters of the drainage ditches studied by Banach
[2007] were found in small concentrations, both in the PNP (maximum
7.61 mg Mg®* dm™) and in the peat bogs in the Warsaw area (15.2 mg dm™)
[Podbielkowski 1967]. Still lower values of the ion concentration of this element
were found in the waters of the Mietiutka River (0.28 up to 5.80 mg Mg*" dm™).
Hermanowicz reports [1976] that in natural waters the concentration of magne-
sium ions is low and reaches up to 100 mg Mg** dm™.

Banach [2007] found that the higher content of some elements in the waters
of the ditches studied by her could have been an effect of the natural processes
of decomposition of plant organic compounds or, less frequently, an effect of
fertilizer runoff from nearby crop fields. The results of the study of ion concen-
trations of some elements in the water of the Mietiutka River (2006-2007) show
that the water sampled from different sites is characterised by their small con-
tent. It can be clearly seen that the most fertile habitats are located in the river
sections subjected to the greatest human pressure (sector Il and IV).

The habitat conditions in the study sectors, determined based on the flora
analysis, showed in the different parts of the watercourse their relatively low varia-
tion in terms of trophy, substrate moisture content, substrate pH as well as the parti-
cle size composition and organic matter availability, which can be attributable to one
type of bedrock (a Holocene plain formed from fens) dominant within this area and
small variation in soils formed on it (peat-muck soils are predominant) [Wicik and
Piotrowski 2002]. To sum up, the abovementioned habitat analyses and in situ
measurements made at the sampling sites show that the pH of the water of the
studied watercourse was neutral and even alkaline at places. The species composi-
tion of the flora indicated mesotrophic and eutrophic habitats, however, the chemical
analysis of the water revealed a deficiency of ions of the studied elements, which
confirms to a large extent low water electrolytic conductivity.
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ZROZNICOWANIE SIEDLISKOWE RZEKI MIETIULKI NA TLE ZMIAN TRASY
JEJ PRZEBIEGU 1 UZYTKOWANIA TERENU ZLEWNI

Streszczenie. Celem pilotazowych badan terenowych byto okreslenie aktualnych warunkéw sie-
dliskowych panujacych w obrebie rzeki Mietiutki oraz wptywu, jaki na nie wywieraja uzytkowane
w rozny sposob siedliska sasiadujace. Na podstawie map historycznych i wspolczesnych okreslono
zmiany w trasie przeplywu rzeki na terenie Poleskiego Parku Narodowego oraz w sposobie uzyt-
kowania terenu jej zlewni. W wyznaczonych sektorach badan udokumentowano cechy morfome-
tryczne koryta rzeki, a takze zmierzono in situ warto$ci wybranych czynnikow abiotycznych sro-
dowiska w wodzie cieku, konfrontujac je z wynikami analiz ekologicznych flory.

Stowa kluczowe: rzeka Mietiutka, warunki siedliskowe, Poleski Park Narodowy



