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Abstract

Butkuviené J., Sinkevi¢iené Z., Zvingila D., 2014: Batrachium (Ranunculaceae) in the rivers of Lithuania
[Batrachium (Ranunculaceae) Lietuvos upése]. — Bot. Lith., 20(1): 46-56.

Batrachium (DC.) S.F.Gray is one of the most complicated taxonomic groups of aquatic plants. Identification
to species level often is very difficult because of simplified morphology and variable taxonomic interpretation
of the group. This paper reports the results of the revision of herbarium specimens of Batrachium from flowing
waters. The occurrence and distribution of Batrachium fluitans and Batrachium pseudofiuitans in the rivers
of Lithuania are presented as well as morphological characters important for the separation of these taxa are

discussed.
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INTRODUCTION

The genus Batrachium (DC.) S.F.Gray or Ra-
nunculus L. subgenus Batrachium (DC.) A. Gray
is one of the most complicated taxonomic groups
of aquatic plants. The difficulties of identification
according to morphological features arise mainly
from extreme phenotypic plasticity, morphological
reduction and frequent hybridization (Cook, 1966;
WEBSTER, 1988; DAHLGREN, 1995). Batrachium
fuitans (Lam.) Wimm. (Ranunculus fluitans Lam.)
and Batrachium penicillatum Dumort. (Ranunculus
penicillatus (Dumort.) Bab.) are typical plants of
fast-flowing waters in Europe (Cook, 1966; TURALA,
1970; HorLwmEs, 1980; WIeGLEB, HERR, 1983; WEB-
STER, 1988; DAHLGREN, JonstLL, 2001). These taxa
and their communities are indicators of natural habi-
tats of European importance (EUROPEAN COMMISSION,
2007) and also may be used for the water quality as-
sessment (MEILINGER et al., 2005; HAury et al., 2006;
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Birk, WiLBY, 2010). Batrachium penicillatum s. 1. is
exceptionally taxonomically complex species. Cook
(1966) proposed that the taxon called Ranunculus
penicillatus is a complex of segmental amphidip-
loids that have arisen from hybrids of B. fluitans with
B. peltatum Schrank, B. trichophyllum Chaix, and
possibly B. aquatie L. He recognized three varietes:
var. penicillatus, var. calcareus (Butcher) C.Cook
and var. vertumnus C.Cook. After re-investigation of
the varieties of B. penicillatum in Britain and Ire-
land, WEBSTER (1988) typified two subspecies: subsp.
penicillatus having floating leaves and subsp. pseu-
dofluitans (Syme) S.Webster, having only capillary
leaves and comprised of two varieties, var. pseu-
dofluitans (Syme) S.Webster and var. vertumnus
C.Cook. The concept of two subspecies was accepted
widely (DAHLGREN, 1993; DAHLGREN, JONSELL, 2001;
TeLFORD et al., 2011), however, the subspecies often
are treated at species level (TzveLEv, 1998, 2012; Bo-
BROV, 2003; LUMBRERAS et al., 2009).



Since the late 18th century only one spe-
cies restricted to fast-flowing waters, i.e. Batra-
chium fluitans, was recorded in Lithuania (GILI-
BERT, 1782; Junpzirr, 1830; Kuprevicius, 1934;
Mowszowicz, 1938, 1958; Snarskis, 1954; Apra-
LiA, Lekavicius, 1961; Lekavicius, 1989). After
the revision of the herbaria material of East Baltic
countries in 1977, the occurrence of this species was
disclaimed. The results of this study were published
considerably later with a remark that occurrence of
Batrachium fluitans in the southern part of Lithua-
nia is possible, however, not confirmed by herbarium
specimens (LaasiMER et al., 1993). The occurrence
of Batrachium fluitans and even Batrachium pseu-
dofluitans in Lithuania were reported by TzVELEv,
GRrINTAL (2001), however, the actual distribution is
still unknown.

After the publication of ‘Flora of the Baltic Coun-
tries’, a considerable herbarium material was collect-
ed from the rivers throughout the territory of Lithua-
nia. This paper reports the results of the revision of
available herbarium specimens of Batrachium from
flowing waters in order to clarify the occurrence of
Batrachium fluitans and Batrachium penicillatum
s. L. and their distribution in the rivers of Lithuania.
The identification of Batrachium species according
to morphological features is the first step and the ba-
sis for more advanced studies.

MATERIALS AND METHODS

The collections of Batrachium specimens depos-
ited at the Herbaria of Vilnius University (WI) and
the Institute of Botany of the Nature Research Centre
(BILAS) were revised together with those not depos-
ited in the Herbaria. The specimens of Batrachium
circinatum (Sibth.) Spach were reviewed and as
clearly morphologically distinct were excluded from
the further studies. Then, the specimens of mature
(flowering or fruiting) plants were separated. A to-
tal of 130 herbarium sheets, not counting duplicates,
were selected for the detailed studies. The selected
specimens of Batrachium were checked using keys
after Cook (1966), WEBSTER (1988), DAHLGREN, JON-
SELL (2001), BoBrov (2003), WEBSTER, RicH (1998).
The specimens named Batrachium aquatile (L.)
Dumort, Batrachium trichophyllum (Chaix) Bosch,

Batrachium (Ranunculaceae) in the rivers of Lithuania

Batrachium fluitans, Batrachium penicillatum subsp.
penicillatum, Batrachium penicillatum subsp. pseud-
ofluitans were reviewed according to important mor-
phological features, i.e. the occurrence of floating
leaves, the number of furcations of capillary leaves,
the length of terminal leaf segments, the length of
petiole, hairiness of stipules, the length and number
of petals, and hairiness of receptacle.

Detailed morphological descriptions are available
in the mentioned references and only most important
morphological features are given in the following
text. The records of the herbarium labels are present-
ed in almost original form.

Distribution is mapped applying a grid system of
squares used at the Nature Research Centre, Institute
of Botany (Rasomavicius, 2007). The determined
and undetermined specimens of Batrachium were
used for the genus distribution map. For the mapping
of separate species, only voucher herbarium records
were used. All localities from the same square were
marked by one point.

RESULTS

The collection of Batrachium (BILAS) consists
of 119 specimen sheets from the period of 1933—
2009 and of 11 specimens in WI from the period of
1921-1993. The oldest specimens of Batrachium in
WI were collected by W. Stawinski in 1921 and by
J. Mowszowicz in 1923. The main collectors from the
period of 1933—-1977 in both herbaria were: P. Snar-
skis, M. Natkevicaité-Ivanauskiené, A. Minkevicius,
D. Apalia and A. Lekavicius. The collection of 38
specimens of riverine Batrachium from both her-
baria was revised in 1977 by L. Laasimer and
7. Lazdauskaité. After the revision, the collection in
BILAS has permanently been accessioned. The larg-
est number of Batrachium specimens were collected
in the period of 2005-2009, during the special inves-
tigations on Batrachium in 2006 and the studies on
macrophytes at 200 monitoring sites set up through-
out the country in different-sized rivers. Main col-
the second author of this paper.

The mapped localities of the determined and un-
determined species of Batrachium (excluding Batra-
chium circinatum) from the rivers of Lithuania are
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concentrated in the southeastern part of the country
and quite scattered elsewhere (Fig. 1). The localities
of sparse herbarium records from the first half of the
20" century are covered by localities from the period
of 1980-2009.

The revision of the herbarium material confirmed
the occurrence of two species of Batrachium restrict-
ed to fast-flowing waters, i. . B. fluitans and B. pseu-
dofluitans. Both are perennial submerged plants with
submerged dissected leaves. In the revised material,
Batrachium fluitans differs from Batrachium pseud-
ofluitans by complete sterility, sparse hairy receptacle
(Figs 2, 3) and a few times divided leaves (Table 1).
Furthermore, the longest first row of the segments
of capillary leaves, the significant difference in the
length of petioles of lower and upper leaves on ma-
ture B. fluitans plants and the multinumerary of pet-
als sometimes are helpful characters for the separa-
tion of this taxon (Table 1, Fig. 4).

The specimens of Batrachium fluitans, determined
as B. trichophyllus in 1977, were re-identified (see
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Fig. 1. Localities of Batrachium species in the rivers of Lit-
huania

specimens 2, 3, 36, 48, 52). The main reason of misi-
dentification may be the collecting of upper part of the
plants with leaves clearly shorter than internodes.

Fig. 2. Receptacle of Batrachium fluitans

Fig. 3. Receptacle of Batrachium pseudofluitans

Table 1. Comparison of the diagnostic characters of B. fluitans and B. pseudofiuitans

Characters Batrachium fluitans Batrachium pseudofluitans

Receptacle Sparse pubescent Densely pubescent

Flowers Often with > 5 petals and rarely double flowers occur | With 5 petals

Fertility Sterile Fertile

Capillary leaves 3-4(5) times divided, lower leaves exceeding, upper |> (4)5 times divided, shorter than, equaling,
longer than, as long as, or shorter as corresponding or exceeding corresponding internodes on
internodes on mature plants mature plants

Capillary segments | The longest are segments of the first row of furcation, | The length of leaves segments of different
end segments < 1 cm long furcations almost equal; sometimes end

segments are the longest
Length of stem 1-3upto6m 1-3m
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Fig. 4. The lower (a) and upper (b) leaves of Batrachium flui-
tans

Batrachium fluitans (Lam.) Wimm. in Fl. Sch-
les. 9, 1840.

Kuprev. Vadovas 89, 1934; Mowszowicz, Con-
spectus florae Vilnensis 2: 25, 1958; Apalia et Lekav.
in Liet. fl. 3: 409, 1961; Lekav. Vadovas 103, 1989. —
Ranunculus fluitans Lam. in Fl. Frang. 3: 164, 1778;
Snarskis, Vadovas 336, 1954; Snarskis, Vadovas 209,
1968; Laasimer et al. in F1. Baltic Countr. 1: 284-289,
1993. — Ranunculus peucedanifolius sine auct. Gilib. in
FI. Lith. 5: 261, 1782; J. Jundzitt Opis. rosl. 219, 1830.

Variation. Mainly varies in length of the stems,
leaves and internodes. Stems usually 2—3 m long, but
can reach 6 m especially in larger fast-flowing rivers.
Lower leaves usually very long with long petioles
and exceeding corresponding internodes. In contrast,
upper leaves are almost sitting and longer or as long
as corresponding internodes at the beginning of the
flower, but usually shorter than internodes to the end
of the flower. The lower leaves usually 3—4 times di-
vided, but the upper ones can have five and even six
short (< 1 c¢m) furcations. As mentioned above, the
number of petals varies from five to seven and rarely
double flowers occur.

Habitat. Fast-flowing, small, medium-sized and
large rivers (mean catchment area respectively < 100
km?, 100-1000 km? and > 1000 km?) with sandy or
gravely bottom.

Batrachium (Ranunculaceae) in the rivers of Lithuania

Distribution in Lithuania. Recorded from 53 lo-
calities, which are concentrated in the Rivers Neris,
Zeimena, Sventoji and their tributaries of different
size. Only in scattered locations found elsewhere

(Fig. 5).
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Fig. 5. Distribution of Batrachium fluitans in Lithuania

Batrachium pseudofluitans (Syme) Nym. 1878,
Consp.Fl. Eur., 16.

TzveL. in Fl. Oriental. 74, 1998; TzvEL. in 147,
2012; TzveL., GrRINT. in Fl. Vost. Evr. 170, 2001. —
with notes about occurrence in Lithuania. No records
in Lithuanian references.

Variation. Mainly varies in sizes. Most examined
plants are slender, up to 2 m long. Relatively robust
plants collected from the Rivers Santaka, Mera and
Smardoné. The length of capillary leaves varies from
exceeding to equalling or shorter than corresponding
internodes on mature plants, but usually upper leaves
are shorter on flowering plants. The lengths of leaves
segments are almost equal, but sometimes the end
segments are longest.

Specimens of completely sterile plants with
moderate hairy receptacle and a few times dissected
leaves (features intermediate between B. fluitans and
B. pseudofluitans), collected in the River Merkys,
were only preliminary attributed to B. pseudoflui-
tans, but not included in the distribution map.

Habitat. Fast-flowing, small and medium-sized
rivers (mean catchment area respectively < 100 km?,
100-1000 km?) with sandy, gravelly and clay bottom.

Distribution in Lithuania. Recorded from 26
localities situated at the country’s borders (Fig. 6).
Most common in the upper reaches of the River
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Merkys and its tributaries. It may be more wide-
spread in the River Merkys, but, as mentioned above,
doubtful specimens as well as specimens of plants in
vegetative state were not included into the account.
The basin of the Rivers Merkys and Gauja (south-
eastern Lithuania) is the most important area of Bat-
rachium pseudofluitans distribution. Other localities
are sparse and usually confined to a single river.
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Fig. 6. Distribution of Batrachium pseudofluitans in Lit-
huania

DISCUSSION

Batrachium fluitans is one of the first water butter-
cups recorded for Lithuanian flora by GIiLIBERT (1782)
and J. Junpzier (1830) as Ranunculus peucedanifo-
lius without exact locations. J. Junpzite (1830) called
it “river buttercup” and described as a plant “caule
natante; folinis omnibus submersis, di-trichotome
repetuoto dissectis: laciniis longissimis, linearibus,
parallelis; petalis calycem multo superantibus”. First
locations in the rivers of Vilnius surroundings were re-
ported by Stawinski (1924) and Mowszowicz (1938).
After this, the species was treated as common through-
out the country (Kuprevicius, 1934; SNARSKIS, 1954,
1968; AraLia, LeEkavicius, 1961; Lekavicius, 1989).
The doubt concerning the occurrence of Batrachium
Sluitans in Lithuania was related mainly to insuffi-
cient herbarium material (LaAsIMER et al., 1993) and
morphological variation during the vegetation period.
According to recent herbarium data, this species is
most common in the River Neris basin and its largest
(Zeimena, Sventoji) and small tributaries. Batrachium
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fluitans may be or at least was more widespread in the

largest River Nemunas (PipiNys, 1961), but herbarium
material is quite sparse from there as well as from
the tributaries below the inflow of the River Neris.
Batrachium fluitans in Lithuania reaches the north-
eastern border of the distribution area — not recorded
further north in Latvia, but occurs eastwards in Bela-
rus (JaLas, SUOMINEN, 1989; SautkiNa, 2007; TzvE-
LEV, 2012). It may be that an important morphological
feature, always sparsely hairy (not glabrous) recep-
tacle of the material found in Lithuania and Sweden
(DAHLGREN, JONSELL, 2001) is typical for the northern
populations. Moreover, the plant sterility also may be
related to the position at the northern edge of the dis-
tribution area.

From the group of Batrachium penicillatum, ac-
cording to herbarium material, only plants without
floating leaves, i.e. Batrachium pseudofluitans, occur
in fast-flowing waters. Only specimens of fertile plants
were restricted to this taxon and included into account.
Batrachium pseudofluitans is less common than Batra-
chium fluitans. Most localities are concentrated in the
River Merkys basin and with locations from the Rivers
Mera and Gauja basins connect with the eastern part of
distribution area in Belarus and Russia (JaLas, Suom-
INEN, 1989; TzveLev, GRINTAL, 2001; Bosrov, 2003;
SAUTKINA, 2007). The northern population occurs in the
rivers belonging to MiiSa and Nemunélis basin, cover-
ing part of the neighbouring territory of Latvia, where
this taxon is also recorded (TzvELEv, 2012).

The localities of Batrachium fluitans and Batra-
chium pseudofluitans are quite isolated from each
other, and, according to the analysed data, the species
have not been recorded in the same river. The fertil-
ity and densely pubescent receptacle are the best fea-
tures for the separation of Batrachium pseudofiuitans
from Batrachium fluitans, however, the characters
of capillary leaves are overlapping. HoLmes (1980)
noticed that Batrachium fluitans has four or less di-
visions of the capillary leaves compared with 7-8
in Batrachium pseudofluitans. However, she drew
attention to flowering stems of Batrachium fluitans
since these usually have more segmented leaves.

Based on morphological characters, the undeter-
mined herbarium material enable to propose that the
diversity of possible Batrachium hybrids has not been
established yet and requires more advanced methods
of investigations.
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BATRACHIUM (RANUNCULACEAE) LIETUVOS UPESE

Jurgita BUTKUVIENE, Zofija SINKEVICIENE, Donatas ZvINGILA

Santrauka

Kurklés (Batrachium (DC.) S.F. Gray) gentis, kuriai
priklauso vienmeciai ir daugiamec¢iai vandens augalai,
taksonominiu poziliriu yra viena i sudétingiausiy ziedi-
niy augaly grupiy. Sios genties taksonomijos problemy
kyla dél ypac¢ didelio augaly fenotipinio plastiSkumo,
poliploidijos ir hibridizacijos. Europa yra svarbiausias
Batrachium genties rtsiy jvairovés centras, taciau jvai-
riy regiony istirtumas labai skirtingas. Lietuva priklauso
prie prasciausiai $iuo poziiiriu iStirty teritorijy, kur Ba-
trachium genties ruSiy jvairove iki Siol néra nustatyta.
Pakartotiné upése auganciy kurkliy analizé patvirtino,
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kad Lietuvoje aptinkamos dvi rasys: Batrachium flu-
itans ir Batrachium pseudofluitans. Lietuvos botani-
niuose literattiros Saltinivose B. fluitans minima nuo 18
amziaus pabaigos. Nuorody apie B. pseudofluitans Lie-
tuvoje yra Rusijos mokslininky darbuose. Straipsnyje
pateikiami pagrindiniai $iy riiSiy skiriamieji morfologi-
niai pozymiai ir paplitimo Zemélapiai. Kadangi ne visus
pavyzdzius galima buvo apibudinti pagal morfologinius
pozymius, galimai paplitusios hibridinés kilmés riiSys
gali buti nustatytos naudojant Siuolaikinius taksonomi-
niy tyrimy metodus.



APPENDIX 1

Examined specimens of Batrachium fluitans
(Lam.) Wimm.

BILAS:

1. The River Nemunas in Viesvilé (Jurbarkas dis-
trict), depth 0.5 m, not abundant, 27 June 2002; leg.
et det. Z. Sinkeviciené. N 55° 03° 14.6”, E 22° 35’
46.1”.S. n.

2. The River Neris in Verkiai (Vilnius city), 18
June 1950; leg. et det. P. Snarskis, sub B. trichophyl-
lum, 1977, rev. L. Laasimer. S. n.

3. The River Neris in Turniskés (Vilnius city), 13
June 1954; leg. S. Bieliukieng, det. R. Maziliauskaité
sub. B. divaricatum, sub. B. aquatile, 1960, rev.
A. Lekavicius, sub. R. peltatus, 1977, rev. L. Laasi-
mer. No. 67922.

4. The River Neris in Skersabaliai (Vilnius dis-
trict), 17 June 1990; leg. A. Lekavicius, 2012, det.
J. Makaviciaté. N 54° 51° 42.117, E 25° 33 16.71”.
S. n.

5. The River Neris in Zvérynas (Vilnius city),
depth 0.1-0.2 m, gravel and silt, 19 July 1995; leg.
Z. Sinkeviciené, 20006, det. L. Laurinavicitité. N 54°
41’ 17.697, E 25° 15° 30.42”. S. n.

6. The River Neris in Vingis Park, (Vilnius city),
abundant, 19 July 1995; leg. et det. Z. Sinkeviciené.
N 54°41°29.877, E 25° 14° 29.85”. S. n.

7. The River Neris by Ozkiniai Island (Vil-
nius city), silt, abundant, 21 August 1995; leg.
Z. Gudzinskas, 2012, det. J. Makaviciuté. N 54° 45°
59.77, E 25°21° 33.58”. S. n.

8. The River Neris by ,,Achema* (Jonava distr.),
16 June 1998; leg. A. Balevicius, det. Z. Sinkeviciené.
N 55°4°7.29”, E 24° 16° 43.4”. S. n.

9. The River Neris, by Trinapolis (Vilnius city),
21 July 2006; leg. L. Laurinavi¢iute, 2014, det.
J. Makaviciaté. N 54° 43’ 52.41”, E 25° 17° 31.64”.
S. n.

10. The River Zeimena downstream of Pabradé
(Svencionys district), 1 July 1986; leg. et det.
Z. Sinkeviciené. N 54° 58° 29.44” E 25° 45” 15.96”.
S. n.

11. The River Zeimena downstream of
Pabradé (Svencionys district), 19 June 2005; leg.
Z. Sinkeviciené, 2012, det. J. Makaviciuté. N 54° 58°
29.44” E 25°45° 15.96”. S. n.

12. The River Zeimena downstream of Pabradé

Batrachium (Ranunculaceae) in the rivers of Lithuania

(Svencionys district), depth 0.1-0.5 m, abundant,
associated with Potamogeton x fenicus and Pota-
mogeton X salicifolius), 27 August 2008; leg. et det.
Z. Sinkeviciené. N 54° 57 37.8”, E 25° 42° 27.3”.
S.n.

13. The River Zeimena upstream of Pabradée
(Svencionys district), 15 July 2006; leg. et det.
L. Laurinaviditté. N 54° 59’ 27.54”, E 25° 47
44.01”. S. n.

14. The River Zeimena by Svenéionéliai Bridge
(Svencionys district), 22 June 1988; leg. et det.
Z. Sinkeviciené. N 55° 10° 18.47”, E 25° 59° 11.29”.
No. 71523.

15. The River Zeimena in Litlin¢ (Sven¢ionys
district), 25 August 2005; leg. et det. Z. Sinkeviciené.
N 55°05° 56.3”, E 25° 56° 46.6”. No. 71480.

16. The River Zeimena near Liiiliné (Svenéionys
N 55°6’3.07”, E 25° 56 53.07”. No. 71510.

17. The River Zeimena downstream of Druziliai
(Svencionys district), depth 1 m, abundant, 25 July
20006, leg. et det. Z. Sinkeviciené. N 54° 55° 44.1”, E
25° 38’ 37.4”. No. 71508.

18. The River Zeimena in Pazeimené (Sven¢ionys
district), depth 0.1-0.7 m, abundant, 27 July 2008;
leg. et det. Z. Sinkeviciené. N 55° 01° 52.9”, E 25°
51742.5”.S.n.

19. The River Zeimena downstream of Jaunad-
ariai (Svencionys district), associated with Pota-
mogeton X fenicus and P. lucens, depth 0.5-1.0 m, 17
August 2009; leg. et det. Z. Sinkeviciené. N 55° 04’
57.3”, E 25°55°29.3”. S. n.

20. The River Kiauna in Kiriniai (Svenéionys
district), 13 July 2006; leg. et det. L. Laurinaviciiité.
N 55°16° 6.17, E 25° 56 15.92”. No. 71515.

21. The River Kiauna upstream of Kiiriniai bridge
(Svencionys district), 23 August 2007; leg. et det. Z.
Sinkeviciené. N 55°16” 07.2”, E 25° 56’ 14.1”. S. n.

22. The River Kiauna in Kiriniai, upstream of the
bridge (Svencionys district), depth 0.5-1.0 m, abun-
dant, 27 July 2008; leg. et det. Z. Sinkeviciené. N 55°
16° 07.2”, E 25°56° 14.1”. S. n.

23. The River Kiauna in Zvirbliske (Svencionys
district), 27 August 2007; leg. et det. Z. Sinkeviciené.
N 55°16 33.69”, E 25°55” 17.74”. S. n.

24. The River Lakaja near the confluence
(Svencionys district), 13 July 2006, leg. et det.
L. Laurinavicitite. 55° 6° 38.277, 25° 56° 45.26".
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No. 71521.

25. The River Lakaja, in Argirdiské (Svenéionys
district), depth 0.5 m, not abundant, 27 July 2008;
leg. et det. Z. Sinkeviciené. N 55° 07 46.5”, E 25°
50”26.2”. S. n.

26. The River PerSoksna downstream of Januliskis
(Svencionys district), depth 0.1-0.2 m, not abundant,
26 July 2007; leg. et det. Z. Sinkeviciené. N 55° 09’
54.15”, E 25°50° 24.32”. S. n.

27. The River PerSok$na downstream of
Januliskis (Svencionys district), 21 August 1984; leg.
Z. Sinkevi€iené, 2014, det. J. Makaviciaté. N 55° 9’
59.14”, E 25° 50° 15.28”. S. n.

28. The River Vilnia in Markuciai (Vilnius city),
28 June 1989; leg. et det. Z. Sinkeviciené. N 54° 40’
58.0”, E 25° 19’ 24.37”. S. n.

29. The River Vilnia near Belmontas (Vilnius
city), 7 July 2006, leg. L. Laurinaviciate, 2014; det.
J. Makavicitte. N 54° 41° 18.07”, E 25° 21” 12.12”.
S. n.

30. The River Vilnia in Markuéiai (Vilnius
city), depth 0.2—0.5 m, abundant, 23 July 2007; leg.
Z. Sinkeviciené, 2012, det. J. Makaviciuté. N 54° 40°
29.92”, E25°19° 19.5”. S. n.

31. The River Vilnia downstream of Belmontas
(Vilnius city), depth 0.0-0.5 m, abundant, 23 July
2007; leg. et det. Z.Sinkeviciené. N 54° 40 58.0”, E
25°21°03.6”. S. n.

32. The River Vilnia downstream of Naujoji Vil-
nia (Vilnius city), depth 0.1-0.5 m, 23 July 2007; leg.
et det. Z. Sinkeviciené. N 54° 41° 31.0”, E 25° 22°
01.2”.S.n.

33. The River Voké by Voké fish ponds (Viln-
ius city), abundant, depth 0.5 m, 29 July 2008; leg.
Z. Sinkevi¢iené, 2012, det. J. Makavicitté. N 54° 37’
58.9”,E 25°07° 25.7”. S. n.

34. The River Voké in Naujakiemis (Vilnius
city), depth 0.7 m, abundant, 29 July 2008; leg. et
det. Z. Sinkevi¢iené. N 54° 36’ 38.52”, E 25° &’
22.91”.S.n.

35. The River Voké upstream of the Pagiriai
Bridge (Vilnius district), 54° 35> 2.28”, 25° 12’
27.4”, 15 August 2003; leg. Z. Sinkevic¢iené, 2012,

36. The River Tenenys (Klaipéda district), 25
June 1933; leg. et det. P. Snarskis, sub. B. trichophyl-
lum, 1977, rev. L. Laasimer. No. 27936.

37. The River Sventoji near the confluence (Jon-
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ava district), not abundant, associated with Pota-
mogeton sp., depth 0.05-0.1 m, 25 July 2006; leg.
39.37, E 24°21° 12.9”. S. n.

38. The River Viesvile (Jurbarkas district), not
abundant, 29 August 2002; leg. A. Useliené; 2013,
det. Z. Sinkevi¢iené. N 55° 03* 51.02”, E 22° 21’
20.33”. S. n.

39., The River Nevézis in Varpuciai (Panevézys
district), 10 July 2008; leg. A. Balsevicius, det.
Z. Sinkeviciené. N 55°43” 31.08”, E 24° 13° 31.06”.
S.n.

40. The River Virinta in Kurkliai (Anyks¢iai dis-
trict), depth 0.3—0.5m, abundant, 31 July 2007; leg.
et det. Z. Sinkeviciené. N 55° 24° 16.4”, E 25° 06’
19.1”.S. n.

41. The River Stréva in Tadarava (KaiSiadorys
district), depth 0.5 m, abundant, 17 August 2007,
leg. et det. Z. Sinkeviciené. N 54° 48° 27.6”, E 24°
16* 56.8”. S. n.

42. The River Brazuol¢ downstream of the road
Lazdénai—Pugainiai (Trakai district), abundant, 2
August 2000; leg. et det. Z. Sinkeviciené. N 54° 45°
20.9”, E 24° 57 29.0”. S. n.

43. The River Sirvinta in Vindeikiai (Sirvintai
district), depth 0.2 m, abundant, 31 July 2007, leg.
et det. Z. Sinkeviciené. N 54° 59° 12.8”, E 24° 48’
18.2”.S. n.

44. The River Bezdon¢ in Bezdonys (Vilnius
district), 17 June 1992; leg. V. Rasomavicius, det.
Z. Sinkeviciené. N 54° 48’ 2.7”, E 25° 30° 50.74”.
No. 71514.

45. The River Verzuva (Vilnius district),
23 June 1997; leg. V. RaSomavicius, 2006, det.
L. Laurinaviciate. No. 71514.

46. The River Minija near Sernai (Klaipéda
district), 16 July 1988; leg. Z. Sinkeviciene, det.
L. Laurinavic¢iaité. No. 71518.

47. The River Rudamina in Didzialaukis (Viln-
ius district), not abundant, 13 July 2009; leg. et det.
Z. Sinkeviciené. N 54° 30° 52.68”, E 25° 13” 33.26”.
S.n.

Herbarium WI:

48. The River Neris by Zalieji EZerai, 6 June
1921; leg. et det. W. Slawinski, sub. B. trichophyl-
Ium 2007 rev. Z. Lazdauskaité. No. P11583.

49. The River Neris in Paneriai, 4 July 1923; leg.
et det. J. Mowszowicz. No. P11589.



50. The River Neris in Nemencing, fast flowing
water, 3 July 1993; leg. E. Nackyté, det. Z. Cvekiené.
No. P11590.

51. The stream on the 13th km of the road
Vilnius—Nemenciné (Vilnius district), 12 June 1960;
leg. et det. M. Natkevicaité-Ivanauskiené, sub B. fri-
chophyllum, 1977, rev. L. Laasimer. No. P11587.

52. The River VerSupis in Liepyné, 10 August
1959; leg. et det. M. Natkevicaité-Ivanauskieng,
sub. B. trichophyllum 1977, rev. L. Laasimer.
No. P11586.

53. The River Zeimena in Pabradé, 3 August
1954; leg. et det. M. Natkevicaité-Ivanauskiené.
No. P11588.

APPENDIX IT

Examined specimens of Batrachium pseudofiu-
itans (Syme) Nym.

Herbarium BILAS:

1. The River Tatula lower reaches (Pasvalys dis-
trict), 10 August 1986; leg. Z. Sinkevicieng, 2006,
det. L. Laurinaviciaté. S. n.

2. The River Tatula in Raubonys (Pasvalys dis-
trict), 21 July 1994; leg. Z. Sinkeviciené, 2006, det.
L. Laurinaviciaté. N 56° 7’ 27.45”, E 24° 28’ 36.57”.
S.n.

3. The River Tatula in Juodeisiai (Birzai dis-
trict), 21 July 1994; leg. Z. Sinkevic¢iené, 2006, det.
L. Laurinavi¢itté. N 56° 9* 39.82”, E 24° 33” 15.36”.
S. n.

4. The Stream Smardoné¢ (Birzai district), 25
August 1998; leg. Z. Sinkeviciene¢, 2006, det.
L. Laurinaviciate. S. n.

5. The River Mera in Zalavas (Svenéionys dis-
trict), 1 July 1986; leg. Z. Sinkevicieng, 2006, det.
L. Laurinavi¢itté. N 54° 57° 58.8”, E 25° 58” 50.71"".
S.n.

6. The River Mera in Guziai (Svencionys dis-
trict), 2 July 1986; leg. et det. Z. Sinkeviciené. N 55°
0’ 3.187, E25°53°21.27”. S. n.

7. The River Santaka in Svirkiskés (Svencionys
district), 9 July 1988; leg. Z. Sinkeviciené, 2006,
det. L. Laurinaviéiaté. N 54° 59° 27.61”, E 25° 59’
49.82”. S. n.

8. The straightened River Santaka in Svirkiskés

Batrachium (Ranunculaceae) in the rivers of Lithuania

(Svencionys district), depth 0.5-0.8 m, very abun-
dant, 2 August 1997; leg. Z. Sinkeviciené, 20006,
det. L. Laurinavi¢iuté. N 54° 59’ 27.61”, E 25° 59’
49.82”. S. n.

9. The River Viesvilé by the border of the Reserve
(Jurbarkas district), depth 0.2—-0.5 m, 4 July 2007,
leg. L. Laurinavicitté, 2013, det. Z. Sinkeviciené. N
55°5°12.84”, E 22°24° 18.98”. S. n.

10. The River Viesvilé between ponds (Jur-
barkas district), depth 0.1 m, 4 July 2007; leg.
L. Laurinavic¢itté, 2013, det. Z. Sinkevic¢iené. N 55°
4’ 58.69”, E 22° 23 44.48”. S. n.

11. The River Gauja downstream of the Verseka
inflow (Sal&ininkai district), depth 0.2—0.5 m, abun-
dant, 1 August 2001; leg. et det. Z. Sinkeviciené. N
54°10°28.93”, E 25°41° 1.13”. S. n.

12. The River Gauja in Girdzitnai (Sal¢ininkai
district), depth 0.5 m, abundant, 14 July 2009; leg.
et det. Z. Sinkeviciené. N 54° 10* 22.02”, E 25° 44°
36.06”. S. n.

13. The River Merkys in Turgeliai (Sal¢ininkai
district), depth 0.3-0.5 m, 14 July 2009; leg. et det.
Z. Sinkeviciené. N 54° 26° 55.4”, E 25° 30” 11.0”.
S. n.

14. The River Visin¢ia in Gudeliai (Sal&ininkai
district), 24 July 2007; leg. Z. Sinkeviciené, 2012,
det. J. Makaviciute. N 54° 22° 13.67”, E 25° 16’
18.17. S. n.

15. The River Griida in Puvociai (Varéna district),
1987; leg. O. Grigaite, 2006, det. L. Laurinaviciiité.
N 54°7°9.17”, E 24° 18’ 17.08”. S. n.

16. The River Griida upstream of Puvociai (Varéna
district), 20 June 1995; leg. et det. Z. Sinkeviciené. N
54° 6’ 58.59”, E24°19° 11.49”. S. n.

17. Varéna district, the lower reaches of the
River Griida in Puvociai, 20 July 2006; leg. et det.
L. Laurinavi¢itaté. N 54° 7° 9.17”, E 24° 18’ 17.08”.
S.n.

18. The River Griida upstream of Puvociai
(Varéna district), depth 0.5 m, abundant, 24 July
2008; leg. et det. Z. Sinkeviciené. N 54° 07’ 06.3”, E
24°19°23.0”. S. n.

19. The River Skroblus in Margionys (Varéna
district), 16 July 1983; leg. Z. Sinkeviciené, 2006,
det. L. Laurinaviciaté. N 54° 0° 14.47”, E 24° 17’
20.01”. S. n.

20. The River Skroblus upstream of Dubininkas
(Varéna district), 23 June 1999; leg. Z. Sinkeviciené,
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2006, det. L. Laurinavi¢itte. N 54° 5° 41.95”, E 24°
17°5.98”.S. n.

21. The River Skroblus in KapinisSkes (Varéna dis-
trict), 20 July 2006; leg. et det. L. Laurinavicitite. N
54°2° 11.13”, N 24° 17’ 55.9”. S. n.

22. The River Ula in Zitrai (Varéna district),
17 June 1995; leg. J. Baleviciené, 2006, det. L.
Laurinaviéitte. N 54° 8 37.05”, E 24° 24’ 11.61".
S.n.

23. The River Ula upstream of Zervynos (Varéna
district), 18 June 1995; leg. Z. Sinkeviciené, 2006,
det. L. Laurinaviciaté. 54° 6’ 33.8”, 24° 29’ 49.75”.
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S. n.
24. The River Ulaby the spring ,,Ulos akis* (Varéna

N 54° 8 31.05”, E 24° 26 21.64”. S. n.

25. The River Derezna downstream of Mergezeris
(Varéna district), depth 0.5 m, abundant, 20 July
2007; leg. et det. Z. Sinkeviciené. N 54° 11° 44.0”, E
24°29°41.0”. S. n.

Herbarium WI:

26. Stream Stangé in Merkiné (Varéna district), 2
July 1975; leg. et det. R. Gimzauskas sub. B. fluitans.
No. P13620.



