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ABSTRACT: During geobotanical studies conducted in 20110jmole Silesia, two new
localities of one of the rarest and threatenedispdn Poland Lindernia procumbensere
found. A list of locations based on the literatai@a and new observations lahdernia
procumbensn anthropogenic habitats are presented. Detéifewly discovered sites with
short habitat's description are given.
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I ntroduction

Lindernia procumbenis a small, annual, glabrous plant with procumiltergiscending stems
from 2 to 15(25) cm high. The plant has oppositeds up to 20x10 mm, which are elliptical
to oblong, obtuse, entire or obscurely crenateaseriPedicels (8-20 mm) usually exceed
subtending leaf. Flowers are ordinarily cleistogasjowith pale pink corolla not exceeding
calyx. Four stamens are fertile (Tutin et al. 2Q0djac M. and Zajc A. 2001).

Lindernia procumbengrefers wet, muddy or sandy warm places, poor lciwa
carbonates. It occurs in periodically flooded sitasriver or old oxbow lakes’ banks and on
bottoms of drying ponds (Latowski et al. 1988, Qiomefer 1994, Tutin et al. 2001).
According to Matuszkiewicz (2007), it is a diagnodiaxon of theEleocharetum ovatae
Hayek 1923 association.

Lindernia procumbensepresents connecting Holarctic-Paleotropical eldmit is a
species of an extensive range, with a few centéiigs mccurrence: Europe, western and
Central Asia, India, eastern Asia, Indochina PafimsMalay Peninsula and Java. In Europe,
it occurs in scattered localities, in north-westd?ortugal, middle France, central and
southern Germany, northern and middle Italy, sauti®oland, Danube countries, central
and southern Ukraine (Hegi 1975, Meusel et al. 1928owski et al. 1988, Tutin et al.
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2001). The species is also introduced in USA (H®gr5). In Poland, the majority of
Lindernia procumbensites (over 40) were reported in the second Hatie XIXth century,
mainly from the upper and middle basin of the Odhegr, rarely in the Vistula river basin.
After 1900 this taxon has been noted only at 13tioas (Latowski et al. 1988, ZajM. and
Zajac A. 2001). Between 1960 and 19Bmdernia procumben$as not been recorded in
Poland, therefore it was thought to be rapidly digtwing species in Polish flora (Jasiewicz
1981). As a consequenddandernia procumbensvas assessed in Red List of Poland
(zarzycki 1986) as an extinct species. This tax@s w&gain discovered in 1986 in south-
western part of the &viecim Basin (Zajc M. and Zajc A. 1988). In the following years
new data ofLindernia procumbensvere described (Popiela and Staka 1994, Wayda
1996, Ban&and Paul 2000, Spatek 2006, Nobis A. et al. 20tt0Ppole Silesia the species
was found in the following sites: Opole — “Kalicluie” pond, Brzeg — bank of the Oder river
(Wimmer 1844, Fiek 1881, Schube 1903), Dobr¥éielki — bank of the Oder river (leg.
Grabowski 1834, WRSL, Fiek 1881, Schube 1903), Baigkki — “Pulower Teich” pond,
Suszkowice (Fiek 1881, Schube 1903), Siedlice amth#/Géra near Namystéw,al near
Dobrodzig — the bottoms of dried fishponds (Spatek 2006)Algust 2011, two new sites
of Lindernia procumbenwere found (Fig. 1).

Lindernia procumbenss still considered to be one of the rarest speiePolish
flora and was included in Polish Red Data Book l@inEs as a critically endangered (CR)
(Zajac M. and Zajc A. 2001). In the latest edition of the red listtioe vascular plants in
Poland (Zarzycki and Szg 2006), the plant was assessed as a vulnerabtéesp®). In
Opole Silesia, it has reached a status of a diitiemdangered taxon (Nowak A. et al. 2008).
It was also given very high threat category (CR{tiner central European countries, e.g. the
Czech Republic and Slovakia (Prochazka et al. 18@8jb and Prochazka 2000, Prochazka
2001), Germany (Korneck et al. 1996). Becausesofatity in European range, it is listed in
Annex 4 to Council Directive 92/43/EEC (Habitat &itive 1992) and covered by the Bern
Convention (1979).

Methods

Field investigations were conducted in 2011. Thiewées were made using the Braun-
Blanquet method (Braun-Blanquet 1964). The syntaxrunal classification is given due to
Matuszkiewicz (2007). The nomenclature of plantfes Mirek et. al. (2002).

The localities description comprises exact stanzhtion, population size, plant
assemblage in whidhindernia procumbeneccurs and threats on new sites.

Results

As a result of geobotanical studies conducted withie area of Opole Silesia, two new
populations of.indernia procumbengere found.

The first newly discovered site dfndernia procumbenis located in Biata Nyska
(N 5C° 26’ 54,7”; E 17 17’ 49,4”; ATPOL square: CF21). There were ¢80 specimens
growing on alluvium muds of the Biata Ghluchotaskaer within the "Zbiornik Nyski"
dammed reservoir. The population of this speciesuisc in the Eleocharetum ovatae
association from thésoéto-Nanojuncetealass. Floristic composition of the community in
which Lindernia procumbenkas been recorded is presented in the relevé below:

1. Biata Nyska; Date: 26.08.2011; height: 192 rs.d.; relevésurface: 2rfi cover
of the herb layer (c) — 35%, cover of the mossHdge— 5%; number of species in relevé
14; Ch.Ass.Eleocharetum ovatad indernia procumbens +, Carex bohemica+; Ch.All.
Elatini-Eleocharition ovataeLimosella aquatica2; Accompanying specie®eplis portula
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2, Polygonum persicarid, Ricciasp. d 1 Rorippaamphibial, Alisma plantago-aquatica,
Bidens radiatat+, Echinochloa crus-galli+, Juncus compressus Lemna minor+, Lythrum
salicaria +, Spirodela polyrhizat.

The second population of studied taxon developed ah muddy alluvia of the
"Zbiornik Nyski" reservoir, in its southern bankean Siestrzechowice village (N 26’
17,2" E 17 16’ 26,0”; ATPOL square: CF20). The populationénéx quite scarce counting
not more than 20 specimens growing in open spaewselnBidens radiatapatches near
reservoir embankments. Floristic structure of thgtpcoenosis is given below:

2. Siestrzechowice; Date: 26.08.2011; height: 194.ra. |..; relevésurface: 2
cover of the herb layer (c) — 85%, cover of the snlager (d) — 5%; number of species in
relevé— 21; Ch.AssEleocharetum ovataeCarex bohemicdl, Lindernia procumbens +;
Ch.All. Elatini-Eleocharition ovatae Cyperus fuscus2, Limosella aquatica2; ChO.
Cyperetalia fusci Gnaphalium uliginosum1, Potentilla supina 1; ChCl. Isoéto-
Nanojuncetea Plantago intermedia 1; Accompanying speciesBidens radiata 1,
Chenopodium glaucum, Lythrum salicaria+, Myosoton aquaticur, Oenanthe aquatica
+, Peplis portula+, Phragmites australis-, Polygonum persicarid, Ranunculus sceleratus
+, Ricciasp. d 1 Rorippaamphibia2, Rumexmaritimus1, Trifolium hybridum+ , Veronica
anagallis-aquaticat.
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Fig. 1 Distribution map ofindernia procumben&rocker) Borbas. in Opole Silesia.-
literature locality confirmed after 1998,- literature locality not confirmed after 190,
new locality
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Results

As a result of geobotanical studies conducted withie area of Opole Silesia, two new
populations otf.indernia procumbenwere found.

The first newly discovered site dfndernia procumbenis located in Biata Nyska
(N 5C° 26’ 54,7”; E 17 17’ 49,4”; ATPOL square: CF21). There were ¢80 specimens
growing on alluvium muds of the Biata Ghluchotaskaer within the "Zbiornik Nyski"
dammed reservoir. The population of this speciesuisc in the Eleocharetum ovatae
association from thésoéto-Nanojuncetealass. Floristic composition of the community in
which Lindernia procumbenkas been recorded is presented in the relevé below:

1. Biata Nyska; Date: 26.08.2011; height: 192 rs.d.; relevésurface: 2rfi cover
of the herb layer (c) — 35%, cover of the mossndge— 5%; number of species in relevé
14; Ch.Ass.Eleocharetum ovatae.indernia procumbens +, Carex bohemica+; Ch.All.
Elatini-Eleocharition ovataeLimosella aquatica2; Accompanying specie®eplis portula
2, Polygonum persicarid, Ricciasp. d 1 Rorippaamphibial, Alisma plantago-aquatica,
Bidens radiatat, Echinochloa crus-galli+, Juncus compressus Lemna minor+, Lythrum
salicaria +, Spirodela polyrhizat.

The second population of studied taxon developed ah muddy alluvia of the
"Zbiornik Nyski" reservoir, in its southern banksan Siestrzechowice village (N 526’
17,2”; E 17 16’ 26,0”; ATPOL square: CF20). The populationehi quite scarce counting
not more than 20 specimens growing in open spaeegeknBidens radiatapatches near
reservoir embankments. Floristic structure of thgtpcoenosis is given below:

2. Siestrzechowice; Date: 26.08.2011; height: 194.ra. |..; relevésurface: 2
cover of the herb layer (c) — 85%, cover of the snlager (d) — 5%; number of species in
relevé— 21; Ch.AssEleocharetum ovataeCarex bohemicdl, Lindernia procumbens +;
Ch.All. Elatini-Eleocharition ovatae Cyperus fuscus2, Limosella aquatica2; ChO.
Cyperetalia fusci Gnaphalium uliginosum1, Potentilla supina 1; ChCl. Isoéto-
Nanojuncetea Plantago intermedia 1; Accompanying speciesBidens radiata 1,
Chenopodium glaucum, Lythrum salicaria+, Myosoton aquaticur, Oenanthe aquatica
+, Peplis portula+, Phragmites australis-, Polygonum persicarid, Ranunculus sceleratus
+, Ricciasp. d 1 Rorippaamphibia2, Rumexmaritimus1, Trifolium hybridum+ , Veronica
anagallis-aquaticat.

Conclusions

The newly discovered sites are located within thmohed reservoir which is managed with
main aims to support the anti-flooding protectidnttee Nysa Klodzka river basin and to
maintain the recreational functions of this artiéfldake. Additionally, the area dfindernia
procumbengccurrence is often used for fishery or even mutgs events. Thus, the newly
found populations seem to be at permanent, coraitierisk. In 2011 some reconstruction
works of the dam were planned. The lowering ofwlaer level in reservoir could drain the
outskirt areas of the lake and cause the withdrgqwirisoéto-Nanojuncetegpecies. One of
the possibilities of the effective conservatiorttadse two new populations is to include them
as a conservation focal topic in management plath@fSpecial Protection Area "Zbiornik
Nyski" PLB160002 which was established for birdotpction. As a consequence the
protection of both populations has to be undertakeing renovation works.

Despite this anthropogenic factors, it is wortmtiice, that external areas of both
artificial lakes (Zbiornik Nyski, Zbiornik Otmuchaski) offer extensive and suitable habitats
for Isoéto-Nanojuncetespecies likd.indernia procumbensThus, the maintenance of these
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species in such areas seem not to be considetabbténed, when the special efforts would
be implemented during reconstruction works. Onehef newly discovered locations was
included in state monitoring system of Poland.
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