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Summary. In 2003, studies on habitat conditions and the distribution of water plant associations
from the Charetea, Lemnetea and Potametea and rush plants associations from the Phragmitetea
class commenced in 30 old river-beds of the Bug Valley (on border scction Kryléw — Koden).
The studies also covered the immediate vicinity of thesc old river beds (soil cover, plant cover,
usage methods). In the water samples collected in 2004, the following parameters were deter-
mined: conductivity, pH together with the content of total phosphorus, total nitrogen, potassium,
sodium, caleium, magnesium and ferrum. In the old river-beds studied, the presence of 17 water
plant communities of the following classes: Lemneta, Charetea, Potametea and 16 rush plant
communities of the Phragmiietea class, were noted. The plant associations identified showed the
eutrophic character of the water in the old river-beds studied.
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INTRODUCTION

Characteristic hydrographic elements of the Bug Valley are the meandering lakes,
called old river-beds, river lakes or ,,buzyska”. Most of these reservoirs arc located in a
zone with a periodical supply of flood water and change during periods of high water
[Michalezyk et al. 2002]. In the old water-beds of the River Bug and in their surround-
ings, associations of waler plants, rushes, riverside terophytes and periodically wet cavi-
ties, osier associations and alder swamp associations were formed together with river-
side willow brakes and willow-poplar marshy meadows [Urban and Wojciak 1999,
Urban and Wéjciak 2002, 2003]. Water and rush plants occurring in habilats with spe-
cifically determined physical and chemical paramelers of the water and bottom deposits,
are especially interesting [Klosowski 1992],

The aim of the present study was to identify the water and rush plant associations of
selected old river-beds in the valley of the River Bug in the section between Kryléw and
Kodef against a background of habitat conditions, mainly the chemical compositions of
the water in these old river-beds.
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STUDY AREA, MATERIAL AND METIIODS

In 2003, studies on the habitat conditions and distribution of water plant and rush
associations were started in 30 old river-beds in the Bug Valley (border section Krytow
— Koden). These old river-beds differed in size, depth and the utilization of their sur-
roundings. Reservoirs are located close to the following villages: Kryléw (Krl, K22,
Kr3), Husynne near Hrubieszow (Hs1), Starosiele (Sr), Dubienka (Dbl, Db2), Uchanka
(Uch), Husynne near Okopy (Hs2), Okopy Nowe (ON1, ON2), Hniszéw (Hn), Wola
Uhruska (WU1, WU2), Stulno (Stl, St2), Wolczyny (W1, Zbereze (Zb), Sobibér (Shl,
Sb2), Dothobrody (Dhl, Dh2), Lydyny (Ld), Stawatycze (S, 812), Liszna (Li), Nowo-
siolki (Nw1, Nw2), Jableczna (Jbl, Jb2) and Koden (Kd).

Phyto-sociologic sludies were carried out in 2003 and in May 2004, using the gen-
crally rccognized Braun-Blanquel method [1951]. Phyto-sociologic units were distin-
guished according to Matuszkiewicz [2001], Fijatkowski [1991] and Tomaszewicz
[1979]. Table 1 lists the plant communities identified together with their percenlage
share in cach of the old river-beds studied. A 5-degree scale was used in which 5 de-
notes the covering of the reservoirs surface area in 75 to 100%, 4 — from 50 to 75%, 3 —
from 23 10 50%, 2 — from 10 to 25% and 1 — up to 10%. The present studies also cov-
ered the vicinity of the old river-beds (soil land plant cover and utilization). The results
of the studies on the chemism of the soil cover in the vicinity of the reservoirs and the
deposits on the bollom of these reservoirs will be presented in another roview,

Water samples were taken from the old river-beds studied. The following parame-
ters were determined in the samples collected: plIl, conductivity, content of total phos-
phorus and nitrogen according to the methods described by Hermanowicz et af. [1999].
Macroelements such as: Ca, K and Na were determined using flame emission spec-
trometry (on a Plapho 40 photometer), the content of Mg and Fe was determined by
absorption atomic spectrometry (ASA).

RESULTS AND DISCUSSION

The immediate vicinity of the old river-beds studied was varied, Reservoirs Krl,
Kr2, Dbl, Dbl, Wi, 8h1, Dh2, and also partially Si1, Li, Jbl were localed in the vi-
cinity of meadows of the Molinio-Arrhenatheretea class. Around the old river-beds
Hn, 5bl and partially also Sb2, Dhl, S12, Jb2 and Kd there occurred alder swamps of
the class of dlneiea glutinosae and willow thicket — Alneiea gluiinosae together with
willow and poplar swampy meadows of the Saliceiea purpureae class. On the banks
of the Kr3 (Wesl), Hs1 (North), Uch (South), ON1 (North), ON2 (South), WU1 and
WU2 (West), St (South), Zb (West), Dhl (West), Ld (around), Nw2 (East), Jb2
(East) and Kd (Rast) reservoirs there were buildings and small waste disposal fields
covered with rudelana plants. The 8t2, Si1 1 SI, Li, Ibl and Jb2 old river-beds were
located close to asphall roads. Two of the reservoirs studied (Sr and WU2) were used as
swimming pools in part.

Soil cover in the vicinity of most of the old river-beds was alluvial. Black soils also
occupied some ol the surface. Podzolic-earth soils were to be found on the western
banks of 5t and WU2 old river-beds as well as on the northern banks of Dbl, 81 old
river-beds and the castern banks of Kd old river-bed.
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Table 2. Differention of pH, conductivity, and chemical composition in surface waters
in 30 old river-beds of the Bug Valley (on border section Krylow — Koden)
Tabela 2. Zroznicowanic pH, przewodnictwa i skladu chemicznego wod powierzehniowych
w 30 starorzeczach doliny Bugu (na granicy Krylow — Kodedt)

=]
. Z
Old river-bed :gT: §s Content in mg - dm™
Starorzecza pH | 5 & § Zawartosé wmg - dm™
2a ¢
S
~ p ™ K MNa Ca Mg Fe

Krylow — Kr 1 T7.65 594 .17 3.6 6.6 31.5 | 1153 | 13.6 | 0.52
Krylow — Kr2 7.95 496 0.14 3.2 2.1 28.2 | 8o.6 9.8 0.57
Krvlow — K3 7.48 685 0.02 4.0 204 | 43.1 84.1 136 | 0.85
[usynne — Ls1 7.65 594 0.13 | 3.0 1.5 17.5 [ 102.0 ] 167 | 0.85
Starosiele — Sr ToTa 487 0.17 5.4 2.4 17.7 | 79.6 7.9 0.35
Dubienka — Dbl 7.97 572 .24 4.8 2.5 21.0 | 88.0 8.6 0.52
Dubienka — Db2 7.55 691 0.19 38 1.9 13.4 | 1289 | 104 | 0.52
Uchanlka — Uch 8.36 462 0.35 6.2 2.2 155 | 86.3 58 0.57
Hugsynne — HS2 7.46 490 0.58 58 0.5 114 1088 49 0.68

Okopy Nowe ON1 7.21 893 0.60 | 42 | 243 | 455 | 1159 105 | 0.52
Okopy Nowe ON2 7.62 724 024 | 6.2 6.8 334 | 1110 9.7 | 052
Hniszéw - Hn 7.41 301 0.35 3.6 14 172 | 108.6 | 11.0 | 0.95
Hniszow — lIn 7.29 493 027 | 4.0 1.6 182 | 117.7| 11.2 | 0.32
Wola Uhruska — WU1 | 7.40 497 0.29 | 3.0 1.9 13.7 | 1343 | 7.6 (.95
Wola Uhruska — WU2 | 7.64 4186 042 | 2.2 2.1 155 | 121.9| 7.5 0.52

Stulno — Stl 7.73 644 0.29 1.6 4.7 | 30.6 [121.2 | 88 | 0.37
Stlno — St2 7.28 317 038 | 46 2.1 | 200 | 1096 65 [ 0.57
Wolezyny — Wi 7.25 489 0.80 | 3.2 1.5 17.8 | 1273 | 5.0 | 0.75
Zbereze- Zb 7.23 242 039 | 4.0 6.6 | 252 | 419 | 3.2 | 0.85
Sobibor — Sbl 7.34 351 1.13 | 24 4.5 157 | 652 | 10.0 | 0.75
Sobibdr — Sb2 7.37 642 (.41 2.8 21 154 113941 122 | 0.75
Dothobrody — DI 7.14 263 1.14 | 46 1.1 120 | 584 | 33 | 0.85
Eydyny — Ly 7.41 565 057 72 98 | 214 | 1184 | 11.2 | D.57
Dothobrody — D2 7.30 329 024 | 7.0 27 | 132 | 767 | 69 | 085
Stawatycze — St 7.70 379 0.23 | 5.0 2.7 152 | 82.0 | 11.7 | 057
Stawatveze — S12 7.48 967 0.19 | 46 44 | 70.7 | 1427 | 12.2 | 0.57
Liszna —Li 7.29 388 0.63 | 2.8 1.4 | 202 | 804 | 69 | 0.52

Nowosiotki - Nwl 7.26 380 070 | 7.0 1.8 16.1 | 67.1 7.6 | 0.57
Nowosiofki - Nw2 7.22 386 046 | 4.8 1.9 le.l | 67.3 | 7.9 | 0.57

Jabtecima — Jbl 7.53 566 073 | 3.8 44 | 31.8 | 1014] 117 | 0.68
Jableczna — Jb2 731 348 1.04 | 52 | 104 | 172 | 526 | 7. .52
Kodesi - Kd 7.41 374 0.41 Tl L2 10.1 | 69.7 2 | sd
Koden ~ Kd 7.19 365 038 | 6.8 1.2 0.8 | 675 [ 65 | 0.52

Thirty-three communities (17 communities of water plants and 16 communities of
rush plants) were identified in the reservoirs studied, In all the old river-beds, there were
waler plant communities of the Lemnetea minoris class (Tab. 1) such as: Lemno-
Spirodeletum polyrhizae (in all old river water-beds studicd), Wolffierum arrhizae
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(11 old river-beds) and Lemnetum gibbae (8 old river-beds). [n the small old river-beds
(Krl, Db2, ONI, IIn, Hs2, Stl i S12, £d, SI12, Li, Nwl, Jbl i Jb2), the above phytoceno-
ses covered almost the entire water surtace of the water. In the larger reservoirs con-
nected to the Bug River (e.g.: Kr3, WU2), these (phylocenoses) occurred in the form of
small patches among the rushes. Communities of Wolffietum arrhizae and Lemnetum
gibbae [Tomaszewicz 1979, Tomaszewicz and Klosowski 1985, Fijalkowski 1991,
Ciecierska 2002, Urban and W6jciak 2002, 2003] which are rare in the Lublin Region
and Poland are worth special attention. These latter phytocenoses in the Bug River are
connected with quiel and shallow old river-beds with organic substrates with water
depths from a few centimetres to about 2 m (St1 i $t2, Li, Nw1 and Nw2, Jbl and Ib2).

It is worth noting that there were patches of phytocenoses of the Charefea class in
which Chara vulgaris was the predominant specics in two old river-beds (Uch i Sr).

The Potametea class was represented by 12 communities. The presence of Cerato-
phylletum demersi phytocenosis was noted in 22 old river-beds. In the largest of these
meandering lakes, communities of Nupharo-Nymphaeetum albae with the predominant
Nuphar tutea or Nymphaea alba were common. In the shallow old river-beds (upto 1 m
water depth) shellered from the and or in quict bays of the larger reservoirs, communi-
ties of Stratiotetum aloidis (15 old river-beds) and IHydrocharitetum morsus-ranae (16
old river-beds) and Ranunculetum circinati (5 old river-beds) were formed. In a few old
river-beds only small patches of Potametum lucentis, P. crispi and Myriophylletum
spicati were found. The rarest were the communities of Elodeetum canadensis (Krl)
and Hottonietum palusiris (WU ).

The shallower, old river-beds and silt banks of the deeper reservoirs were covered
by rushes of the Phragmiietea class. The most frequently encountered communities were
those of: Glycerietum maximae and Caricetum riparige (23 old river-beds), Qenantho-
Roripperm (18 old river-beds) and Typhetum latifoliae (15 old river-beds). The phyto-
cenoses ol Phragmitelum australis and Typhetum angustifolice were less frequent. In
two of the old river-beds studied (Kr1, Hsl) patches of Scirpetum maritimi — a commu-
nity which is rare in the Lublin Region [Fijalkowski and Chojnacka-Fijatkowska 1950]
but quile frequently encountered in the Bug River Valley [Urban and Wajciak 1999,
2003] — were noted. Sporadically, there occurred communities of Equisetum fluviatile
(Db2), Thelypteridi-Phragmitetum (Sr) and Acoretum calami (Zb).

The old river-beds Krl and WUT (15 communities in each) varied widely in their
water and rush associations, while the lowest was to be found in the Ts1, St2 (3 commu-
nities in each),

The studies so-far conducted showed that pleustonic plants formed a big group and
oceurred in all old river-beds. Plants from this group are connected with sutrophic res-
ervoirs which are rich in nutrients [Klosowski 1992, Radwan et al. 1998, Ciecierska
2002, Radwan 2003]. Elodeid plant communilies were less numerous in the old river-
beds studicd; however, only in five of the old river-beds discussed (i.e.: Kr3, Iis1, ONZ,
Wi, Sbl) they did not occur. According to Tomaszewicz and Klosowski [1985], the
phytocenoses from this sphere are connected (o eutrophic and polyirophic waters. The
communities of Nupharo-Nymphaetum and Potametum natantis (Tab. 1) formed the
largest arcas (in a few of the old river-beds studicd) out of the nympheid sphere. Proper
rushes and sedge rushes were best developed in shallow and silted rescrvoirs.



208 1. Urban, H. Wojciak

The preliminary chemical analysis of waler samples collected from 24 old river-
beds in August 2003 showed that these waters were characterised by a basic or neutral
reaction, and their total phosphorus content ranged from 0.09 to 0.59 mg - dm™;
the calcium content ranged from 33.7 to 105.5 mg - dm™, magnesium from 9.0 to
28.4 mg - dm™, potassium from 3.6 to 16.9 mg - dm”, sodium from 3.5 to 41.9 mg - dm™,
ferrum from 0,12 to 0.67 mg - dm™.

The results of the water samples collected in May 2004 [rom all the old river-beds
studied showed thal these waters were characterised by electrolytic conductivity from
242 to 967 uS - cm”, which allows them lo be classified as water reservoirs rich
in dissolved ions (Tab. 2). The content of total phosphorus ranged from 0.02 to
1.14 mg - dm™. The highest P concentration level was noted in the waters of the follow-
ing old river-beds: Wi, Sbl, Dhl, Nwl, Jb2. Taking into consideration the total phos-
phorus content (above 0.100 mg - dm™) regarded as the main factor eutrophicating the
reservoir [Wojciechowska and Zykubek 1999, Chetmicki 2002], almost all old river-
beds studied can be classed as hypertrophic reservoirs [Kajak 1979]. According to
Woyciechowski and Dojlido [2003] the waters of the Bug River are strongly eutrophi-
cated, and the lotal phosphorus concentration in them exceeds valid standards in this
respect (especially in the section from Kryléw to Dorohusk). The total nitrogen content
in the old river-beds studied ranged Irom 1.6 to 7.2 mg - dm™. The river waters of the
Bug (in the Kryléw to Terespol section) studied in 2001 [Woyciechowska and Dojlido
2003] were characlerised by a lower N concentration ranging from 3.04 to 3.92 mg - dm’
* The lowest N content was noled in those reservoirs located in the dircct vicinity of
buildings and gardens or arable land. (Uch, Hsl, ON2, Ld, Nw1, Kd). Studies by other
authors showed similar relations [Radwan et ol 1998, Ciecierska 2002]. According to
Radwan er al. [1998], mass tourism and recreation, together with the summer houses
located there, influence the level of biogens in some lakes of the Lgczytisko-Wiodawski
[.ake District.

The content of basic macro-elements varied. The potassium content ranged
from (.5 to 24.3 mg - dm'3, sodium from 9.8 to 70.7 mg - dm'a, caleium from 41.9 to
142.7 mg - dm”, magnesium from 3,25 to 16,70 mg - dm? and ferrum from 0,37 to
0,95 mg - dm™.

CONCLUSIONS

In the studied old river-beds the presence of 17 water plant communities of the fol-
lowing classes: Lemneta, Charetea, Pofametea and 16 rush plant communities of the
Phragmitetea class were noted. In July and August of 2004, these plants covered all the
surlace area in most reservoirs. In shallow and silted old river-beds, communities of
Lemneiea and Potametea were predominant,

The identified plant associations showed eutrophic character of the water in the old
river-beds studied.

The waters of the old river-beds studied were characterised by high concentrations
of phosphorus and total nitrogen as well as calcium and sodium.
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ZROZNICOWANIE ZBIOROWISK WODNYCH
1 SZUWAROWYCH STARORZECZY DOLINY BUGU (ODCINEK KRYEOW — KODEN)
NA TLE WARUNKOW SIEDLISKOWYCH

Streszezenie. W 2003 r. rozpoczgto badania warunkow siedliskowych i rozmieszezenia zbioro-
wisk wodnych z klas: Charetea, Lemnetea i Potametea i szuwarawych z klasy Phragmiletea w 30
starorzeezach doliny Bugu (na odeinku granicznym Krylow — Koden). Badaniami objglo takze
otoczenie tych starorzeczy {pokrywa glebowa, szata rodlinna. sposéb uzytkowania). W prébkach
wody oznaczono pH oraz zawarlosd wapnia, magnezu, potasu, sodu, zelaza i fosforu. W badanych
starorzeczach stwierdzono wystepowanie 17 zespoléw roélinnosei wodnej z klas: Charelea, Lem-
nefea 1 Potameiea i 16 z klasy Phragmitetea. Zidentyfikowanc zbiorowiska roslinne wskazujg na
eutroficzny charakter wiod badanych starorzeczy.

Stowa kluczowe: starorzecza, dolina Bugu, zbiorowiska roélinne, warunki siedliskowe



