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Abstract: Schoenoplectus pungens is a little-known member of the Hungarian flora, where it is con-
sidered very rare. In recent years it was found in several locations, mostly in disturbed, anthropo-
genic habitats along the southern coast of Lake Balaton. Its historical and actual distribution in
Hungary are presented, based on the revision of the literature data and the relevant Hungarian
herbaria. Despite the extensive habitat destruction in its former locations, it has survived in man-
made habitats in settlements, e.g. beaches, ditches, and mowed lawns, where mostly small, scarcely
flowering individuals develop. These populations can be very inconspicuous and could therefore be
passed unnoticed during previous field studies. We also emphasize that the flora of the southern
coast of Lake Balaton needs additional study, and that in the anthropogenic habitats of the settle-
ments further populations of S. pungens and other rare or declining species may be found.
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INTRODUCTION

Schoenoplectus pungens (Vahl) Palla (Cyperaceae) is a perennial herb, which
grows in various habitats including brackish and coastal shores, banks of lakes
and ponds, marshes and ditches. It has a very widespread distribution and can
be found throughout North America, in Central and southern America, south-
ern Russia, Central Asia, Japan, Australia, and New Zealand (BALL et al. 2002,
GOVAERTS et al. 2007). In Europe it is also quite widespread but nowhere fre-
quent in its range (Fig. 1). In western Europe there are sporadic occurrences
along the Atlantic coast extending from the Netherlands southwards to Portugal
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(DEF1LIPPS 1980, LUCENO & JIMENEZ MEJ{AS 2007). On its only site in Great
Britain it disappeared in 1972 and was reintroduced later (PRESTON et al. 2002,
STACE 2010). It was considered extinct in Belgium, but was rediscovered later
(VAN LANDUYT et al. 2006). The species is regarded as endangered in Spain
(BANARES et al. 2004), and there are scarce recent observations in Portugal.
In the Mediterranean region scattered occurrences are known in southeastern
France (PIRES & PAVON 2018) and in northern Italy reaching the Adriatic coast
to the east (PIGNOTTI 2003).

In Central Europe S. pungens is very sporadically distributed with only a few
actual localities. It is critically endangered in Switzerland and Austria (BORNAND
et al. 2016, FISCHER et al. 2008), as well as in the North German Plain and on the
northern coasts of Germany (HAEUPLER & MUER 2007). In Austria, besides its
hitherto known localities in Seewinkel, there is a very recent occurrence in Wien,
which is considered adventive (GiLLI & NIKLFELD 2018). In Poland it is classi-
fied as extinct (KAZMIERCZAKOWA et al. 2016). The only record from the Czech
Republic is apparently erroneous (DANIHELKA et al. 2012). S. pungens was recent-
ly discovered on a lake margin in Western Polesia in northwestern Ukraine, as a
new species for the flora of Eastern Europe (DANYLYK & HONCHARENKO 2009).

In Hungary So6 (1973) summarized the distribution of S. pungens, with
complements based mostly on processed herbaria. Besides the known locali-
ties at Lake Balaton he mentioned occurrences at the riversides of the Danube
(Dunafoldvér) and the Dréva (Zékdny), at Lake Fert6, as well as an extinct popu-
lation in Budapest. Most of the former records could not be confirmed during
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Fig. 1. European distribution of Schoenoplectus pungens (only data after 1950 are shown).
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recent systematical field work (BARTHA et al. 2015). At present, this relatively
little-known species is considered very rare (KIRALY 2009) with only very few
known actual localities. It is included in the red list of Hungarian vascular plants
(KirALY 2007) as ‘vulnerable’ but, despite its rarity, not in the list of protected
plants of Hungary. The aim of this paper is to present the historical and actual dis-
tribution of S. pungens in Hungary, based on literature data, herbarium records,
and several newly discovered or rediscovered populations. The potential causes
of its decline are also discussed.

MATERIALS AND METHODS

The field studies were conducted between 2013 and 2018. The research also
included the revision of the following Hungarian herbaria: Hungarian Natural
History Museum, Budapest (BP); University of Debrecen, Debrecen (DE);
Savaria Museum, Szombathely (SAMU); Balaton Museum, Keszthely (KBM);
University of Pannonia, Keszthely (GK). Nomenclature of vascular plants fol-
lows KIRALY (2009).

The CEU grid numbers for the Hungarian locations are given in brack-
ets according to the Central European Mapping Scheme (NIKLFELD 1971).
For the assessment of the actual distribution of the studied species in Europe
and the construction of the European distribution map the following websites
were used (in addition to the literature cited in the text): https://waarneming.nl
(the Netherlands), https://waarnemingen.be (Belgium), http://siflore.fcbn.fr
(France), www.floraweb.de (Germany), www.infoflora.ch (Switzerland), and
https://flora-on.pt (Portugal).

ArcMap 10.4.1. was used to produce the European distribution map. The
photographs of the fruits were taken by using a Canon PowerShot A2100 IS on
macro setting through a microscope. Digital images were adjusted in Photoshop
to improve clarity.

The studied species

Based on BALL et al. (2002), P1GNOTTI (2003), and FISCHER et al. (2008)
Schoenoplectus pungens is a rhizomatous perennial with erect, sharply trigonous
stems, up to 100 cm tall. It has basal leaves with leaf sheaths up to 10 cm, the upper-
most 2(-3) with a V-shaped, linear, 3-40 cm long blade. The inflorescence is capi-
tate with 1-6 sessile, 5-10 mm long spikelets. The lower bract is stem-like, erect,
trigonous, 3—12 cm long, the other bracts are glumaceous. The glumes are reddish-
brown, incised, with a 0.5-1 mm long mucro and acute, ciliate lateral lobes. The
perianth bristles are absent or 1-2, rudimentary, much shorter than the nutlet.
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In Europe only the nominate var. pungens occurs, which is characterized by
bifid styles and lenticular achenes, whereas the species is highly variable in North
America with three recognized varieties, and belongs to the problematic “Scirpus
americanus complex”. The European plants are usually easily distinguished from
related species by the presence of rhizomes, the trigonous stem, the stem-like bract
and the apparently lateral inflorescence with only sessile spikelets. Nevertheless,
poorly developed individuals of S. trigueter without pedunculate spikelets can
be mistaken for S. pungens. The identification key in the recent Hungarian Flora
(K1rRALY 2009) focuses on the presence or absence of pedunculate spikelets and
on the length of the leaf blade, but these characteristics are not always reliable.

Other important characters that can help distinguish these two species are
that S. trigueter has glumes with obtuse lateral lobes and 4-6 perianth bristles
about equalling the nutlet in length, while S. pungens has glumes with acute lateral
lobes and 0-2 perianth bristles which are much shorter than the nutlet (Fig. 2).

Fig. 2. A = Nut of S. pungens. B = Nut of S. trigueter. C = Glume of S. pungens. D = Glume of S.
triqueter. Scale bars represent 1 mm for nuts and 2 mm for glumes.
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The depiction of the perianth bristles of S. pungens in the second volume of the
Hungarian Flora (KIRALY et 4l. 2011) is unfortunately not typical for the spe-
cies. Members of the Bolboschoenus maritimus group may superficially resemble
S. pungens, but they usually have leaves on the stem up to the middle, an obviously
terminal inflorescence with more than one, leaf-like bracts, more than 1 cm long
spikelets and incised glumes with a 1-3 mm long mucro.

RESULTS

We present our data per region, presenting data from literature and herbarium
revision, as well as a brief description of the recently found locations. The majority
of the data originates from the Great Hungarian Plain (Danube valley and Danube-
Tisza Interfluve) and the Transdanubian Hills (Balaton coast, Tapolca basin, and
Dréva valley). One herbarium record originates from the Small Hungarian Plain.

Herbarium specimens are known from the period between 1846 and 1956
(Appendix 1). In total, 63 specimens including duplicates are deposited in the
revised herbaria from 47 different collections (BP: 43, DE: 18, KBM: 1, GK: 1).
The spatial distribution of the herbarium data reflects the collecting activities of
the botanists. Most data originate from the periods 1920-1929 (14 sheets) and
1950-59 (13 sheets). The Hungarian distribution of S. pungens is shown in Fig. 3.
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Fig. 3. Hungarian distribution of Schoenoplectus pungens (empty circles = occurrence before 1950;
half-filled circles = occurrence between 1951 and 1990; full circles = occurrence after 1990)
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Danube valley

It was once collected in Rékos (1846, leg. Gy. Kovits). It is possible that suit-
able habitats occurred on the Rakos meadows at that time, but even if the species
could be found there, it presumably disappeared by the beginning of the 20th
century (DEGEN 1914).

MENYHARTH (1877) recorded it at Dunaféldvar, ‘in sandy swamps — near
Foldvar in F6ls6td, under the name Scirpus rothii. After that, there are no known
observations until 2004, when it was found near El8szallas, not far from Fels&-to,
in the planned route of the M6 motorway (9179.3, S. Farkas pers. comm.). This
population has likely been destroyed due to the construction of the motorway,
but the species may still exist elsewhere in the area.

Danube-Tisza Interfluve

Three of the herbarium specimens were collected in the vicinity of the salt
lakes in the Danube—Tisza Interfluve (see Appendix 1). Despite Polgar’s correctly
determined specimen, the species is missing from the local floristic works (e.g.
Szujk6-LAaczA & KovATs 1993).

Actual location: Soltvadkert, Vadkerti-té — A small population on disturbed,
trampled habitat on a beach, at the margin of the lake (9382.3, 2004, R. Vidéki).

Small Hungarian Plain

It was once collected at Tata, the exact site is not possible to localize (1890, leg.
G. Perlaky). The correctness of this record is, however, questionable, because the
species has later never been observed, and there are no suitable habitats in the area.

S06 (1973) mentions it at Lake Fert8, but we could not trace the origin of
this record. No herbarium specimen was found from the Hungarian side of the
lake. One sheet was found from the Austrian side (Illmitz, ad limites lacus sal-
si “Zick See”, 24.06.1923, leg. J. Scheffer, BP). In Austria the closest site of the
species lies at Apetlon where it is still present, only a few kilometres from the
Hungarian border. It is possible that the Austrian locations were placed among
the Hungarian occurrences by mistake.

The coast of Lake Balaton

Occurrence of S. pungens along the southern coast of Lake Balaton was first
published by BORBAS (1900), who characterized S. pungens as a typical element on
the salty and wet sandy soil of the shore where reed (Phragmites australis) is lacking.
He found that it was a frequent species on the southern coast and also occurred on
the northern coast (at Keszthely, Badacsony, and Balatonkenese). Boros (1927,
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1936) provided several localities near Balatonkeresztur, between Fonydd and Bala-
tonboglar, at Balatonszarszé and one from the western coast at Fenékpuszta. The
only observation of S. pungens in the last half of the 20th century was published by
LAJER (1998b), who discovered it in the mires of Nagyberek, near Balatonkeresz-
tar, but he could not find the species again subsequently (LAJER 2007).

Between 1873 and 1956 it was regularly collected on the shores of Lake Bala-
ton, 40 herbarium specimens originating from this area, representing 85% of all
known sheets.

Actual locations:

1. Keszthely, Fenékpuszta — A smaller patch with Schoenus nigricans sur-
rounded by shrubs of Salix cinerea, in the area north from the railway crossing
(9269.3,2004, R. Vidéki). In 2017 the habitat was dried out, overgrown by shrubs,
and the species disappeared.

2. Balatonszentgyorgy — A grazed meadow at the edge of Kis-Balaton
(9369.2, 2002, R. Vidéki). This location was revisited in 2018 and found over-
grown by reed and tall sedges. The species has presumably disappeared from here.

3. Balatonmariafiirdé — A large population in mowed lawns and ditches in
front of summer houses in Hulldm street (9270.4, 2005, A. Mesterhazy; revisited
in 2018).

4. Fony6d - In shallow water at the lake margin, at the mouth of the Pogény-
volgyi-viz (9271.1, 2017, M. Wolf).

5. Fonyéd, Fonyédliget — A large population in a small park next to the lake,
enclosed by newly built villas (9271.1, 2018, M. Wolf).

6. Fonyéd, Fonyédliget — On the beach, on heavily trampled, open surface
next to the concrete pavement along the water (9271.2, 2018, M. Wolf).

7. Fony6d, Fonyédliget — A few individuals on open, sandy surface on the
edge of a former mine pit (9271.2, 2013, A. Mesterhdzy). The site was revisited in
2018, but the species could not be found again.

8. Balatonszemes — On both sides of the eastern pier of the port, in shallow
water and on wet sand on the shore (9172.4, 2018, M. Wolf & D. Schmidt).

9. Balatonvildgos — On the shore south of Club Aliga holiday resort, among
deposited concrete and stone blocks (9074.2, 2013, D. Schmidt & V. Tiborcz).

Tapolca Basin

Two herbarium specimens were found from Billegepuszta near Lesence-
istvand (see Appendix 1). The habitat characteristics of the fen meadows in the
area significantly differ from the habitat requirements of the species. A great
number of phytosociological relevés were recorded at Lesenceistvaind by KovAcs
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(1962), who had the most thorough knowledge about this area; S. pungens was
notincluded in any of these lists. On the label of the specimen collected by Boros,
the name Eriophorum was written originally, and this genus indeed occurred at
Lesenceistvand. On these two herbarium sheets individuals of S. pungens are
found, but we think that a mix-up of labels is likely in both cases.

Dréva valley

Along the Dréva river it was first recorded between Ortilos and Zakany
(KovAcs & PRISZTER 1957). The species was later observed by LAJER (19984)
at Zakany, on the island of the Drava. However, there is no herbarium specimen
confirming this record, and based on the habitat we suppose that poorly devel-
oped individuals of S. triqueter may have been misidentified as S. pungens. During
our field studies only S. triqueter was found on the shoals of the Dréva at Zakany
(and also on shoals in other reaches of the river).

DISCUSSION

S. pungens is a halophytic plant which may occur in a wide range of wet habi-
tats. In Hungary there is only scarce information about its coenological features.
It is a typical species of Schoenoplecto-Juncetum maritimi S06 (1930) 1971, which
is a very rare association in Hungary occurring only along the southern coast of
Lake Balaton (BORHIDI et al. 2012). To our knowledge there is no actual loca-
tion of the species in this community. Our studies confirm that S. pungens is not
bound to specific habitats or plant communities.

In two locations it was found in shallow water, on the margin of Lake Balaton,
where it may form rather dense cover, or occurs scattered along the coastline
with Schoenoplectus lacustris, Bolboschoenus maritimus s.l. and Phragmites austra-
lis. Along the shore of Lake Balaton the species was surprisingly discovered in a
number of different disturbed habitats, e.g. frequently visited beaches, regularly
mowed lawns, and ditches in front of summer houses. It seems to tolerate inten-
sive mowing and trampling, but under such circumstances mostly small, vegeta-
tive individuals develop. Interestingly, remarkable populations of other rare or
declining species, namely Samolus valerandi, Cyperus flavescens, and Hydrocotyle
vulgaris were found at some of these locations (Balatonmdriafiirdé, Fonyédliget),
together with or in the vicinity of the studied species. At one site, in a small park
by the lake in Fonyédliget, S. pungens grows in abundance on desiccated, saline
soil, in open vegetation, accompanied by Plantago maritima and Aster tripolium.
Farther from the lake, in the wetlands of Nagyberek and at the edge of Kis-
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Balaton, it appeared in places with significant disturbance, due to sand mining
and grazing, respectively, and seemed to disappear after the disturbance ceased.

At its only actual site in the Danube-Tisza Interfluve S. pungens occurs in
disturbed, trampled habitats at the margins of a lake, similarly to some sites on
the Balaton shore.

Our observations show that disturbance is a common feature in the actual
locations of S. pungens and, furthermore, it seems to be necessary for the long-
time survival of the species on the remains of its former habitats.

The main cause of its decline is apparently habitat loss due to human activ-
ity. The remaining populations are located predominantly in settlements visited
by a great number of tourists every year, in man-made habitats under the con-
tinuous threat of habitat destruction. It tolerates trampling and mowing but not
the turning up or removing of the soil. In the former sand spits at the southern
coast of Lake Balaton, where most of its historical locations were found, exten-
sive earthworks were carried out and settlements were built. Another threat in
more natural habitats can be the spread of Phragmites and other tall herbs, like
Carex riparia or C. acutiformis.

In the light of the newly found populations, the shore of Lake Balaton rep-
resents an important site for S. pungens, not only at national level, but even in
whole Central Europe, and legal protection of this rare and declining species
should be considered. It is classified as ‘least concern’ on the European Red List of
Vascular Plants (BILZ ez al. 2011), although it is scattered and nowhere frequent
in its European distribution range. It should be noted, however, that its residence
status in Europe is unclear. In some of the Western European countries, such as
in France (T1soN & DE FoucAuLT 2014) and in Belgium (Filip Verloove pers.
comm.), S. pungens is considered to be a naturalized alien of North American ori-
gin, where it is a common and abundant plant in freshwater and brackish coastal
wetlands (LARSON 1993, BALL et 4l. 2002). This could explain why only part of
the morphological variability of the species is present in Europe. The supposed
introduction could have happened a long time ago, because the species has long
been known in the European flora. This theory could be verified by means of pop-
ulation genetics, but to our knowledge no such studies are going on at present.

In Central Europe S. pungens is a good indicator of threatened salty and
wet sandy habitats, and therefore it is treated as an endangered species in several
countries. The fact that we found it in disturbed, anthropogenic habitats only
means that it tolerates disturbance well, and may survive the destruction of the
habitat. We can also suppose that on the southern coast of Lake Balaton and in its
former locations there could have been open patches in the potential vegetation
in the past, where S. pungens could have occurred for a long time. Therefore, even
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if it is a long-naturalized alien, it deserves protection as a remaining indicator
species of these habitats.

This paper would also like to draw attention to the importance of further
study of the flora of the coast of Lake Balaton. The surroundings of the lake have
changed dramatically in the last one and a half century, since the Sié channel
was opened in 1863 and, with the drainage of the water and the regulation of the
water level, the lake gained its present-day form. As BORBAS (1900) predicted,
the southern coast has changed to an almost continuous settled area, and is to-
day made up of residential and recreational areas, beaches and ship ports, roads
and railway infrastructure. In the second half of the twentieth century the lake
became a very popular tourist destination, and at present it attracts millions of
tourists every summer.

Populations of S. pungens may have remained undiscovered for such a long
time because the southern coast became unattractive to botanists, and the field
studies carried out there in the last half a century were not focusing on the veg-
etation of the inhabited areas. Another reason why it was probably overlooked
can be that intensively mowed, trampled, scarcely flowering populations are very
inconspicuous and difficult to spot. Although it can flower and produce ripe
fruits in these places, it also spreads vegetatively, which can be facilitated by the
continuous mowing. We presume that further populations of S. pungens exist in
Hungary, mostly on the southern shore of Lake Balaton, where it may hide in
private properties that are hardly accessible for botanists.
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Osszefoglalé: A vékony kaka (Schoenoplectus pungens) a magyar flora kevéssé ismert tagja,
melynek hazai elterjedésérél és éléhelyi viszonyairdl alig rendelkeziink aktudlis ismeretekkel. A
névényt az utdbbi években szdmos helyen megtalaltuk, elsésorban zavart, antropogén éléhelye-
ken a Balaton déli partja mentén. Jelen kozleményben részletesen 4trekintjiik a faj hazai irodalmi
adatait, el6forduldsait a f6bb magyarorszégi herbariumok gytjteményében, valamint ismertetjitk
az Gjonnan felfedezett allomanyok él6helyi viszonyait. Megfogyatkozédsanak elsédleges okaként
az éléhelyek pusztitdsa tehetd felel6ssé, mely f6leg a turizmussal 4ll 6sszefiiggésben. Ennek elle-
nére szimos helyen fennmaradt, tdbbek kozott strandokon, drkokban, er8sen taposott és flinyi-
rézott gyepekben, ahol valészintileg vegetativan is terjeszkedik. Ezeken az éléhelyeken a névény
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konnyen észrevétlen maradhatott az elmilt évtizedekben, részben mivel kis termet, alig virdg-
z6 példanyok fejlédnek, részben mivel a florisztikai kutatdsok sordn a lakott teriiletek vegetacid-
janak feltaraséra kevés figyelem fordulhatott. Munkénkban szeretnénk hangstlyozni, hogy a Ba-
laton déli partjdnak fléraja tovabbi kutatdsokat igényel, és a beépitett teriiletek latsz6lag értékee-
len él8helyein a S. pungens és tobb mds, orszagosan ritka vagy fogyatkoz6 névény tjabb dlloma-
nyai kertilhetnek el6.
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Appendix 1. List of the collected specimens of Schoenoplectus pungens in the

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.
22.

23.
24,

25.

revised Hungarian herbaria.

Rékos (most likely 8480.4 or 8581.1, the exact site is not possible to localize); leg.: Gy. Kovats,
04.06.1846, BP.

Ad litus locus Balaton prope urbem Keszthely (9269.1 or 9269.2 or 9269.3); leg.: L. Simkovics,
16.08.1873, BP.

Adlacum Balaton prope Keszthely (9269.1 or 9269.2 or 9269.3); leg.: L. Simkovics, 16.08.1873,
BP.

In ripa lacus Balaton prope oppidium Keszthely (9269.1 or 9269.2 or 9269.3); leg.: L. Simko-
vics, 16.08.1873, BP.

In arenosis ad marginem lacus Balaton prope pagum Boglar [= Balatonboglar] (9271.2); leg.:
L. Simkovics, 19.08.1873, BP.

In arundinetis locus majoris ad opp. Tata (8375.2 or 8375.4 or 8376.1 or 8376.3); leg.: G. Per-
laky, 20.07.1890, BP; originally determined as S. maritimus, revised by E. Jablonszky.

In campis ad Siéfok (9074.3 or 9074.4); leg.: V. Borbds, 08.1893, BP; originally determined as
S. mucronatus.

In litore salso lacus ad pagum Kenese [= Balatonkenese] (8974.4); leg.: L. Simonkai,
04.10.1903, BP.

Balaton partja Kenesénél [= Balatonkenese] (8974.4); leg.: S. Javorka, 04.10.1903, BP.

A Balaton parti mocsaraiban Faluszemes [= Balatonszemes] mellett. Agyagtalajon. (9172.4);
leg.: A. Paikert, 06.08.1910, BP, GK.

Ad ripam lacus Balaton prope Boglar [= Balatonboglar] (9271.2); leg.: S. Polgér, 08.14.1911,
BP, DE.

In paludosis praedii Péka ad Félegyhdza [= Kiskunfélegyhdza] (9284.4); leg.: G. Lengyel,
01.08.1926, BP; originally determined as S. trigueter, revised by A. Mesterhazy 13.02.2008.

In paludosis ripae lacus Balaton ad Zamardi (9173.2); leg.: A. Boros, 07.08.1926, BP.

In locus paludosis ripae lacus Balaton ad Balatonkeresztir (9270.3); leg.: A.Boros, 07.08.1926,
BP.

In pratis ad Palmonostora (9385.4); leg.: G. Lengyel, 23.08.1926, BP; originally determined as
S. trigueter, revised by A. Mesterhédzy 13.02.2008.

In arenosis humidis ripae lacus Balaton ad Fenékpuszta prope Keszthely, A. Boros, 21.06.1927,
(9269.3 or 9269.4), BP.

In arenosis humidis ripae lacus Balaton ad Balatonboglér, (9271.2); leg.: A.Boros, 22.06.1927,
BP.

In arenosis humidis ripae lacus Balaton ad Balatonszemes (9172.4); leg.: A. Boros, 22.06.1927,
BP, DE.

In arenosis humidis ripae lacus Balaton ad Fonyéd (9271.1 or 9271.3); leg.: A. Boros,
22.06.1927, BP.

In arenosis humidis ripae lacus Balaton ad Balatonszarszé (9172.4 or 9173.3); leg.: A. Boros,
22.06.1927, BP.

Ad ripam lacus natronati apud Soltvadkert (9382.3); leg.: S. Polgar, 03.07.1927, BP.

Tapolca, in limosis rivuli ad Billege csdrda versus Lesenceistvand, unicum Pinguicula alpina
(9170.1); leg.: S. Jévorka, 26.06.1927, BP.

Ad ripam lacus Balaton prope Siéfok (9074.3 or 9074.4), leg.: S. Polgér, 03.09.1927, DE.
Si6fok, in arenosis humidis pr. pagum Si6éfok (9074.3 or 9074.4); leg.: R. S06, 29.05.1928,
KBM.

In arenosis ad ripam lacum Balaton prope Balaton-Berény [= Balatonberény] (9269.4); leg.:
L. Papp, 05.08.1928, BP.
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26.

27.
28.

29.
30.
31.

32.

33.

34,
3S.

36.

37.
38.

39.
40.
41.

42,
43,
44.
45.
46.
47.

In limosis ripae lacus Balaton ad pag. Balatonzamardi [= Zamardi] (9173.2); leg.: S. Javorka,
15.07.1930, BP, DE.

Siéfok, L. Vajda (9074.3 or 9074.4); 04.10.1931, BP.

In arenosis humidis ripae lacus Balaton prope Fonyéd (9271.1 or 9271.3); leg.: A. Boros,
16.09.1933, BP.

Balatonlelle, a parti iszapban Szemes felé (9272.1); leg.: S. Javorka, 09.1944, BP.

Balatonlelle, a parti iszapban Szemes alatt b8ven (9272.1); leg.: S. Javorka, 09.1944, BP.
Balaton partjan nedves réten, Keszthely mellett (9269.1 or 9269.2 or 9269.3); leg.: L. Bénd,
23.08.1944, BP.

In arenosis humidis pr. Pag. Fonyédszéplak [= Fonyéd] (9271.3); leg.: A. Kérolyi, 24.06.1946,
BP.

In arenosis humidis pr. pagum Oszéd ad ripas lacus Balaton [= Balatonészod] (9172.4), leg.:
A. Kirolyi, 04.09.1949, BP, DE.

Keszthely, Balaton-part (9269.1 or 9269.2 or 9269.3); leg.: V. Csapody, 23.08.1949, BP.

In turfosis Sorény ad Billege-puszta prope Lesenceistvand (9170.1); leg.: A. Boros, 04.06.1950,
BP; revised by L. Felfoldy.

In arenosis humidis ad ripae lacus Balaton prope pagum Balatonszemes (9172.4); leg.: L.
Band, 09.09.1951, BP.

Balatonszemes mellett, nedves rét (9172.4); L. Band, 14.09.1951, BP.

Secus vias pr.pag. Balatonméria [= Balatonmariafiird8] (9270.3 or 9270.4); leg.: A. Karolyi,
21.06.1953, BP.

Balatonféldvar, nedves rét (9173.1 or 9173.3); leg.: L. Band, 07.07.1953, BP.

Keszthely, Balatonpart (9269.1 or 9269.2 or 9269.3); leg.: Z. Siroki, 06.07.1955, DE.
Keszthely, Balatonpart. Nddas szélén (9269.1 or 9269.2 or 9269.3); leg.: Z. Siroki, 06.07.1955,
DE.

Keszthely, Balatonparton (9269.1 or 9269.2 or 9269.3); leg.: Z. Siroki, 14.07.1955, DE.
Fenékpuszta, a Balaton partjan (9269.3 or 9269.4); leg.: Z. Siroki, 29.07.1955, DE.

Keszthely, Balatonpart (9269.1 or 9269.2 or 9269.3); leg.: Z. Siroki, 03.08.1955, DE.

Ad ripas lac. Balaton dit. pr. pag. Balatonberény (9269.4); leg.: A. Karolyi, 08.10.1956, BP.
Ad ripas lac. Balaton dit. pr. pag. Balatonboglar (9271.2); leg.: A. Karolyi, 08.10.1956, BP.

Ad ripas lac. Balaton pr. opp. Balatonboglar (9271.2); leg.: A. Kérolyi, 22.07.1956, BP.
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