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Abstract

Sinkevičienė Z., 2023: Remarks on Myriophyllum sibiricum, a long-time unrecognised species of the flora of 
Lithuania. – Botanica, 29(1): 28–40. https://doi.org/10.35513/Botlit.2023.1.4

This research aimed to verify the identification and distribution of Myriophyllum sibiricum in Lithuania. The 
study was based on a revision of available herbarium specimens and information from archival materials and 
literature sources. A total of 134 herbarium specimens of Myriophyllum, mainly initially identified as My
riophyllum spicatum, were examined. After revision of herbarium specimens, 101 of these were identified as 
Myriophyllum sibiricum. The remaining 33 herbarium specimens were tentatively determined as hybrids My
riophyllum sibiricum × Myriophyllum spicatum. None of the specimens were identified as Myriophyllum spica
tum. The distribution of Myriophyllum sibiricum is related mainly to standing waters of upland regions, while 
localities of putative hybrid scattered throughout the area and associated with upland lakes and river stretches. 
The morphological features of the leaves (number of segments pairs and its angle with the central axis, occur-
rence of glands at the base of young leaves and in axils of leaves segments) are helpful to distinguish typical 
specimens of Myriophyllum sibiricum from Myriophyllum spicatum, however useless for their separation from 
the hybrid. This study revealed that further research on Myriophyllum sibiricum, Myriophyllum spicatum and 
their putative hybrid must apply morphological and molecular methods.
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INTRODUCTION

Aquatic plant Myriophyllum sibiricum Kom. (Hal-
oragaceae R. Br.) is one of the 68 currently recognised 
species of the genus Myriophyllum (Moody & Les, 
2010). Myriophyllum sibiricum was first described by 
Komarov (1914) as a species occurring in water bod-
ies in the Russian Far East and Eastern Siberia. An-
other taxon, Myriophyllum exalbescens, described by 
Fernald (1919), was recognised as a North American 
endemic species until its similarity to European plants 
was noted. Such plants in Europe were treated as sub-

species or a variety of Myriophyllum spicatum (Aiken 
& McNeill, 1980). The results of detailed studies (Ces-
ka & Ceska, 1986; Aiken & Cronquist, 1988) have 
shown that Myriophyllum exalbescens and Myriophyl
lum sibiricum belong to the same species and that the 
priority taxon name is Myriophyllum sibiricum. Thus, 
this species appeared to be distributed throughout the 
Northern Hemisphere.

Morphologically, Myriophyllum sibiricum is similar 
to Myriophyllum spicatum. In North America, hybridi-
sation between the native Myriophyllum sibiricum and 
the highly invasive Myriophyllum spicatum has been 
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observed (Moody & Les, 2002, 2007). This hybrid has 
been found in East Asia (Wu et al., 2015; Volkova et 
al., 2022). Molecular methods are the most reliable 
for distinguishing between Myriophyllum sibiricum, 
Myriophyllum spicatum and their hybrids, but they are 
time-consuming and relatively expensive (Moody & 
Les, 2002, 2007). Furthermore, nature conservationists 
or monitoring specialists often must identify species or 
hybrids in the field, at least tentatively, based on mor-
phological characters (Moody & Les, 2007).

In Lithuania, the genus Myriophyllum has been 
represented by three native species, Myriophyllum 
spicatum L., Myriophyllum verticillatum L. and 
Myriophyllum alterniflorum DC. (Natkevičaitė-
Ivanauskienė, 1971; Lekavičius, 1989). The same 
species have also been listed in Latvia and Estonia 
(Mäemets et al., 1996). Recently, Myriophyllum 
sibiricum has been recorded in Estonia (Kukk et al., 
2020), but has not yet been recorded in Latvia.

Considering the wide distribution of Myriophyl
lum sibiricum, its occurrence in Lithuania was as-
sumed. A revision of the Myriophyllum herbarium in 
St. Petersburg (LE) by Grintal (1993) has revealed 
several occurrences of Myriophyllum sibiricum in the 
Eastern Baltic States and the Kaliningrad area. Based 
on this publication, Lithuania’s first specimens of 
Myriophyllum sibiricum were tentatively identified at 
the end of the 20th century. The herbarium material 
has been supplemented with tentatively identified or 
unidentified specimens during the previous two dec-
ades. The aim of the present study was, therefore: a) 
to assess the distribution of Myriophyllum sibiricum 
in Lithuania based on the available herbarium speci-
mens, b) to assess the morphological characters that 
are valuable for the identification of plants at differ-
ent growth stages, and c) to assess the morphological 
differences between the closely related Myriophyl
lum sibiricum and Myriophyllum spicatum species.

MATERIALS AND METHODS

The article is based on the study of herbarium 
specimens of Myriophylum species stored in the Her-
barium of the Botanical Institute of the Nature Re-
search Centre (BILAS) and in the Herbarium of the 
Centre for Life Sciences of Vilnius University (WI). 
Several specimens from the territory of Lithuania 
stored in the Herbarium of Warsaw University (WA) 

were also analysed. Herbarium specimens collected 
but not yet deposited were also examined.

All herbarium specimens of the genus Myriophyllum 
were first reviewed, and plants identified as Myriophyl
lum spicatum, Myriophyllum sibiricum or morphologi-
cally similar specimens were selected for further study. 
A total of 134 herbarium specimens collected at the 
vegetative and generative stages were examined. Keys 
compiled for the identification of species of the genus 
Myriophyllum in North America (Scribailo & Alix, 
2014), North European countries (Ericsson, 2010), and 
Eurasia (Grintal, 1993; Lisicina et al., 2009) were se-
lected as the primary keys. The occurrence of glands on 
the leaves was examined using a light microscope.

The analysis of the distribution of Myriophyllum 
treated as spicatum was based on literature sources, 
archival material from the Laboratory of Flora and 
Geobotany (Nature Research Centre), the material 
available from the Environmental Protection Agency 
(Upena et al., 2013; Zviedre et al., 2015a, b, 2016a, 
b), and information from previously unreviewed her-
barium specimens. The distribution of Myriophyllum 
sibiricum in Lithuania was presented only based on 
revised herbarium data. Since the first specimens of 
Myriophyllum sibiricum were identified at the end of 
the 20th century, distribution data are divided into 
those registered before 1990 and after 1990. The 
distribution map was created using a system of grid 
cells, which were arranged according to geographical 
coordinates with the sides of 6' latitude and 10' longi-
tude. The territory of Lithuania was covered by 597 
grid cells (Gudžinskas, 1993). All locations recorded 
in the same grid cell were marked with a single sym-
bol. The distribution maps were created using Adobe 
Illustrator 9.0.2 CE software.

RESULTS

Taxa and their distribution

According to the available data, taxon treated 
as Myriophyllum spicatum is widely distributed 
throughout the territory of Lithuania (Fig. 1). It has 
been recorded in 232 map grid cells, i.e., 39% of the 
total (597). The occurrence of the species in 109 grid 
cells was confirmed by herbarium specimens. The 
occurrences confirmed by herbarium specimens were 
concentrated in the highlands, but there were very 
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Fig. 1. Distribution of Myriophyllum spicatum in Lithuania according to the original, unrevised information. Sites confirmed by 
herbarium specimens are marked with black rectangles. Empty rectangles indicate other available information not confirmed 
by herbarium specimens

few specimens from the Middle Lithuanian Lowland. 
After verification of the herbarium specimens, a total 
of 101 specimens were confirmed as Myriophyllum 
sibiricum (Fig. 2). Most of the specimens of Myrio
phyllum sibiricum included in the herbarium col-
lections (53) were initially identified as Myriophyl
lum spicatum, a few specimens (7) were identified 
as Myriophyllum verticillatum, and one specimen 
was labelled as Myriophyllum alterniflorum. Seven 
specimens in the herbarium were originally identi-
fied as Myriophyllum sibiricum. The 33 specimens 
not included in the herbarium collection were also 
identified as Myriophyllum sibiricum. This species 
was confirmed in 62 grid cells of the map, mainly 
covering the highland regions (Fig. 3). According to 
the information on the herbarium labels, Myriophyl

lum sibiricum was most frequently collected in lakes 
and less frequently in rivers and ponds.

The remaining 33 herbarium specimens analysed 
were not conclusively identified and classified as 
putative hybrids between Myriophyllum sibiricum 
and Myriophyllum spicatum. These putative hybrids 
were recorded in 28 grid cells scattered throughout 
the area and associated with upland lakes and river 
stretches (Fig. 3).

Morphological characters

More than half of the plant specimens were col-
lected in July, slightly less in August and very few in 
June and early September. Regardless of the time of 
collection, vegetative (Fig. 4) and flowering speci-
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Fig. 2. Distribution of Myriophyllum sibiricum in Lithuania according to the revised herbarium specimens. Empty circles indi-
cate sites recorded before 1990, whereas black circles indicate sites after 1990

mens predominated, though there were very few 
plants with mature fruits (Fig. 5).

Different traits can be used to identify plants at 
various stages of development. A review of the her-
barium specimens showed that the vegetative stages 
of Myriophyllum sibiricum or Myriophyllum spi
catum are sometimes confused with Myriophyllum 
verticillatum and even rarely with Myriophyllum 
alterniflorum. However, the plants of Myriophyllum 
sibiricum and Myriophyllum spicatum in the genera-
tive stage are the most superficially similar.

Turions

The formation of turions at the end of the grow-
ing season is one of the main differentiating features 
between Myriophyllum sibiricum and Myriophyllum 

spicatum (Table 1). We did not observe typical turi-
ons in the studied plants, even when collected in late 
summer (Table 1). Short shoots with succulent leaves 
in thickened tops were observed mainly in the lower 
part of the stems, while longer shoots were observed 
at the tops of the stems. We assume that at least the 
tops of the stems were producing turions, and this 
character was attributed to Myriophyllum sibiricum 
(Fig. 4). The modified upper leaves of the shoot api-
ces were used to check for the occurrence of glands.

Leaves and glands

The morphological characteristics of the leaves 
make it possible to distinguish between the typi-
cal plants of different developmental stages. A small 
number (< 12 pairs) of irregularly oriented segments 
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Fig. 3. Distribution of the putative hybrid (Myriophyllum sibiricum × Myriophyllum spicatum) in Lithuania based on the revi-
sed herbarium specimens. Empty circles indicate sites recorded before 1990, whereas black circles indicate sites after 1990

forming an angle of more than 45° with the central axis 
is characteristic of Myriophyllum sibiricum. In contrast, 
many pairs of segments (> 14) arranged in parallel in 
a single plane forming an angle of about 45° with the 
central axis are typical of Myriophyllum spicatum. The 
leaves of the main stem of the examined Myriophyllum 
sibiricum usually had 8–12 (14), rarely less than eight 
pairs of segments, sometimes forming an almost right 
angle with the leaf axis. Putative hybrids of Myriophyl
lum sibiricum and Myriophyllum spicatum usually had 
12 to 14 pairs or more densely arranged leaf segments 
forming an angle of 45° or slightly more. Glands lo-
cated at the base of young leaves and in the axils of the 
leaf segments were found in Myriophyllum sibiricum 
specimens and were best seen at the apex of vegeta-
tive plants (Fig. 6). This feature was also observed in 

the leaves of turion-forming shoots. We also noticed 
glands on young leaves of Myriophyllum specimens 
with almost typical Myriophyllum spicatum leaves. 
Such plants were treated as a putative hybrid. Since the 
abundant presence of glands was considered an essen-
tial feature during identification, some hybrids could 
also be attributed to Myriophyllum sibiricum. The 
glands’ appearance could help to distinguish putative 
hybrids from Myriophyllum spicatum but made it diffi-
cult to distinguish them from Myriophyllum sibiricum.

Mericarps and other characters

The mericarps of all other fertile specimens were 
distinctly tuberculate on the dorsal side, with two 
longitudinal ridges, usually with prominent ribs in 
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Fig. 4. Herbarium specimen of vegetative Myriophyllum sibiricum Kom. (Label information: Myriophyllum spicatum L. Zara-
sai district, Lake Avilys, August 1953, leg. et det. A. Bagdonaitė (38819))
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Fig. 5. Herbarium specimen of generative Myriophyllum sibiricum Kom. with mature fruits (Label information: Telšiai district, 
Mire Lauksoda, Lake Užris; depth 0.5 m; abundant; 16 August 2000, leg. et det. Z. Sinkevičienė)
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the basal part. Only one specimen had slightly tuber-
culate mericarps (Appendix I, specimen 7). We did 
not observe any significant differences in the meri-
carps of the specimens of Myriophyllum sibiricum 
and those attributed to the putative hybrids. Still, the 
number of fertile specimens of both taxa was small.

The inflorescences of the samples analysed were 
similar. We found that the bracts of the female flow-
ers were serrated, and those of the male flowers were 
entire, shorter than or equal to the flowers or fruits. 
The shape of the bracts, especially of bracteoles, var-
ied from plant to plant, but no differences were found 
between Myriophyllum sibiricum and the putative 
hybrid with Myriophyllum spicatum.

The stems of the plants examined did not show 
any pronounced thickening under the inflorescence, 
as is typical of Myriophyllum spicatum. The stems 
were whitish, greenish, yellowish, pale pink, and 
rarely intense pink, but the distinguished taxa had no 
significant colour differences.

Fig. 6. Glands located at the base of Myriophyllum sibiricum leaves and in the axils of the leaf segments

DISCUSSION

Taxa and their distribution

The occurrence of Myriophyllum sibiricum in 
Lithuania was confirmed by the revision of her-
barium specimens of Myriophyllum, mainly named 
Myriophyllum spicatum, collected since 1898. This 
was not unexpected because Myriophyllum sibiricum 
is circumboreal species common both to the east and 
to the north of Lithuania (Aiken & McNeill, 1980; 
Grintal, 1993; Ericsson, 2010; Kukk et al., 2020; 
Mäemets, 2023). In North European countries, Myri
ophyllum sibiricum is found in standing, more rarely 
in slowly running and in seawater (Ericsson, 2010). 
In contrast to North America, where the local popu-
lations of Myriophyllum sibiricum were outcompeted 
by the alien Myriophyllum spicatum and its hybrids 
with the native species, in North Europe, the spread 
of Myriophyllum sibiricum can become invasive and 
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decrease the ecological condition of the shallow lake 
(Lindholm et al., 2008). The rapid spreading of native 
Myriophyllum sibiricum has been noticed in different 
types of lakes in Estonia (Mäemets, 2023). Analysis 
of Myriophyllum sibiricum distribution in Lithua-
nia has shown that the species is widespread in the 
country’s territory. It seems that this species is more 
common in standing waters. Possibly, Myriophyllum 
sibiricum is even more widespread; however, her-
barium material is missing from several territories, 
especially the Mid-Lithuanian region.

Surprisingly, we did not find Myriophyllum spi
catum among the examined specimens, but it does 
not mean that this species does not occur in Lithua-
nia. Herbarium specimens not identified as Myrio

phyllum sibiricum were assigned to a possible hybrid 
of Myriophyllum sibiricum and Myriophyllum spica
tum. Some of the samples identified as Myriophyllum 
sibiricum may likely be of a hybrid origin. The map of 
the putative hybrid revealed quite a different pattern 
of its distribution from Myriophyllum sibiricum. Her-
barium specimens are not abundant, but distribution 
points are more related to the rivers and the Curonian 
Lagoon. The hybrid of Myriophyllum sibiricum and 
Myriophyllum spicatum is found and most studied in 
North America because it is even more invasive than 
its alien parent species Myriophyllum spicatum, and 
causes many ecological problems (Moody & Les, 
2002; Sturtevant et al., 2009; Zuellig & Thum, 2012; 
Glisson & Larkin, 2021; Hoff & Thum, 2022).

Table 1. Morphological characters relevant for the identification of Myriophyllum sibiricum and Myriophyllum spicatum ac-
cording to references

Taxa and 
characters

References
Scribailo & Alix (2014) Ericsson (2010) Grintal (1993); Lisicina et al. (2009)

Turions
Myriophyllum 
sibiricum

± dark green, cylindrical, with a 
gradual transition from foliage 
leaves to reduced turion leaves, 
which have a cluster of brown, 
conical trichomes between leaf 
bases and with single, brown, 
conical trichome in each leaves 
segment axils

present late summer-autumn at 
shoot apices, pointed, broadest 
basally or in the middle part; 
turion leaves dark, stiff, smaller 
and thicker than ordinary 
leaves, somewhat rhombic, 
with densely packed, succulent 
segments

form in autumn

Myriophyllum 
spicatum

absent absent absent

Leaves
Myriophyllum 
sibiricum

with 6–18(–24) segments, often 
irregular in orientation, not 
parallel or in one plane, forming 
angles greater than 45° with the 
central axis

with 3–13 pairs of segments, 
rather widely spaced, the 
proximal ones almost as long as 
the leaf

with 4–14 pairs of segments, 
forming angles 45–90° with central 
axis; distance between segments 
1.3–2 mm; glands (sparse often 
solitary) in the leaf segments axils 
present

Myriophyllum 
spicatum

with (20–)24–36(–42) segments, 
forming angles less than 45° with 
central axis; segments usually 
parallel and in one plane

with 8–24 pairs of segments 
(usually > 12), narrowly 
spaced, the proximal ones much 
shorter than the leaf 

with 14–24 pairs of segments, 
forming angles 45° with central 
axis; distance between segments 
1–1.3 mm; glands in the leaf 
segments axils absent

Fruits
Myriophyllum 
sibiricum

globose, 4-lobed; mericarps 
olive-green to brown, cylindric 
to narrowly ovoid, 1.5–2.7 × 
1.2–1.6 mm

mericarps dorsally, usually slightly 
tuberculate

Myriophyllum 
spicatum

globose, 4-lobed; mericarps 
olive-green to brown, cylindric 
to narrowly ovoid, 1.5–2.2 × 
0.8–1.3 mm 

mericarps dorsally strongly 
tuberculate
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This study has demonstrated once again the im-
portance of herbarium specimens, particulary when 
dealing with taxonomically complex species. Her-
barium specimens can be used to verify the identity 
of plants, accurately assess the distribution of spe-
cies and make predictions about their potential oc-
currence. 

Morphological features

The most important characters used to distinguish 
Myriophyllum sibiricum and Myriophyllum spicatum 
and the characters used for identification were sum-
marised (Table 1).

Myriophyllum sibiricum is characterised as a tu-
rion-forming hydrophyte (Aiken et al., 1979; Aiken, 
1981; Grintal, 1993; Dan et al., 2002; Ericsson, 2010; 
Scribailo & Alix, 2014). The turions are formed at 
shoot apices at the end of the vegetation period and 
are absent during the main vegetation period. They 
are dark green, broadest in the basal or middle part 
and consist of thick, dense succulent leaves. These 
reduced leaves may be visible at the base of new 
growing plants in the next season and could be help-
ful for the identification of vegetative plants (Aiken 
et al., 1979; Scribailo & Alix, 2014). For this feature 
to be visible in herbarium specimens, plants should 
be collected whole – from the roots and the top, how-
ever, it is quite rare in herbarium collections.

By shape and location of the turions at the end of 
shoots, Myriophyllum sibiricum differs from Myrio
phyllum verticillatum, which forms very compact tu-
rions anywhere on the stem and even in spikes with 
fruits. We did not find typical turions in the examined 
herbarium specimens because they form relatively 
late, for example, in September–October in North 
America (Aiken & Walz, 1979). Late studies are re-
quired, at least in the second half of September, to 
verify the fact of the formation of turions and their 
appearance on plants growing in our waters.

Another essential feature of turions to distinguish 
Myriophyllum sibiricum from Myriophyllum spica
tum, highlighted in the North American key, is the 
occurrence of clusters of brown, conical glands be-
tween leaf bases and in each axil of leaves segments 
(Scribailo & Alix, 2014). The presence of glands in 
the leaf segments axils, without restricting their loca-
tion in the turions, have been mentioned in keys for 

separation Myriophyllum sibiricum and Myriophyl
lum spicatum by Grintal (1993) and Lisicina et al. 
(2009). We observed these glands in young leaves in 
stem apices and compacted apices of Myriophyllum 
sibiricum, where turions were possibly beginning 
to form. However, we found glands in specimens 
that were more typical of Myriophyllum spicatum in 
leaf shape and segment arrangement. The presence 
of glands was especially unexpected in river Myrio
phyllum, usually considered typical Myriophyllum 
spicatum. Our study cannot answer whether the pres-
ence of glands is characteristic only of Myriophyllum 
sibiricum and maybe its hybrids or whether glands 
are a reliable feature to distinguish them from Myrio
phyllum spicatum. The identity of these specimens 
should be verified by molecular methods.

Because turions are absent during the main grow-
ing season, the leaves morphological characters are 
essential to differentiate Myriophyllum sibiricum 
and Myriophyllum spicatum. Most of the keys (cit-
ed above) are based on different leaf features: the 
number of leaf segments, the distance between the 
leaf segments, and the angle with the main axis of 
the leaf. Fernald (1919) has initially set a fairly strict 
limit between the number of leaf segment pairs in 
Myriophyllum spicatum (> 13) and Myriophyllum 
sibiricum (< 12). Several current keys (Lisicina et 
al., 2009; Ericsoon, 2010) have indicated up to 13, 
14 pairs for M. sibiricum, and > 14 for M. spicatum, 
as well as overlap in the lower number of leaf seg-
ment pairs.

Moody & Les (2007) have analysed leaf length, 
segment number, and basal segment length of leaves 
Myriophyllum sibiricum, Myriophyllum spicatum 
and their hybrid, whose identity was confirmed using 
DNA markers. Leaf length and number of segments 
together clearly differentiated both species. If the 
number of leaves segments slightly overlaps between 
specimens, the leaves length eliminates the overlap. 
However, the analysed leaves characters of hybrid 
broadly overlapped with these of parent species. The 
authors also noted that leaves for morphological stud-
ies should be taken from the middle stem part of ma-
ture, submerged plants – above three whorls from the 
base of the stem but lower than two whorls below the 
apex of the stem or base of the inflorescence. Thus, 
plant samples collected for morphological analysis 
must have all essential parts.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9135455/#B38
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9135455/#B39
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Although in the key to Chinese flora (Chen & 
Funston, 2007), the separation of Myriophyllum 
sibiricum and Myriophyllum spicatum is based on 
the morphological features of the generative struc-
tures (fruits, bracts, bracteoles), the possibilities of 
their use are relatively limited due to their frequent 
absence. Although the fruits of Myriophyllum sibiri
cum are reported to be less tuberculate than those 
of Myriophyllum spicatum (Chen & Funston, 2007; 
Grintal, 1993), this feature has not been emphasised 
recently in North European countries (Ericsoon, 
2010) and North America (Scribailo & Alix, 2014). 
According to the last mentioned authors, hybridi-
sation Myriophyllum sibiricum and Myriophyllum 
spicatum and subsequent introgression had possibly 
erased the boundaries between these two taxa, and 
their identification is sometimes impossible without 
molecular analysis. This process probably occurs in 
our country, where both species have been growing 
together for a long time.

The occurrence of the unrecognised species 
Myriophyllum sibiricum in the flora of Lithuania is 
confirmed by an examination of the morphologi-
cal features of herbarium specimens. However, this 
study is only the first step for further research on 
allied taxa Myriophyllum sibiricum, Myriophyllum 
spicatum and their putative hybrid. The identity of 
these taxa must be verified by genetic methods. Re-
search on species diversity and distribution should 
cover different water bodies throughout the country. 
Morphological and molecular studies must be based 
on adequately collected herbarium specimens.

ACKNOWLEDGEMENTS

I am grateful to Dr Mindaugas Rasimavičius, cu-
rator of the Herbarium of Life Science Centre of Vil-
nius University (WI), for the opportunity to review 
the oldest specimens of Myriophyllum. I am also very 
grateful to my colleagues from Nature Research Cen-
tre, Institute of Botany: Dr Zigmantas Gudžinskas for 
the helpful comments and corrections of the manu-
script and compilation of distribution maps, PhD stu-
dent Liucija Kamaitytė-Bukelskienė for photographs 
of herbarium specimens. I also thank the anonymous 
reviewers for their valuable comments and correc-
tions.

REFERENCES

Aiken S.G., 1981: A Conspectus of Myriophyllum 
(Haloragaceae) in North America. – Brittonia, 
33(1): 57–69. https://doi.org/10.2307/2806578

Aiken S.G., Walz K.F., 1979: Turions of Myriophyl
lum exalbescens. – Aquatic Botany, 6: 357–363. 
https://doi.org/10.1016/0304-3770(79)90074-3

Aiken S.G., McNeil J.I., 1980: The discovery of 
Myriophyllum exalbescens Fernald (Haloraga-
ceae) in Europe and the typification of M. spica
tum L. and M. verticillatum L. – The Journal of 
the Linnean Society, Botany, 80: 213–222.

Aiken S.G., Cronquist A., 1988: Lectotypification 
of Myriophyllum sibiricum Komarov (Haloraga-
ceae). – Taxon, 37: 958–966.

Aiken S.G., Newroth P.R., Wile L., 1979: The bio-
logy of Canadian weeds. 34. Myriophyllum spica
tum L. – Canadian Journal of Plant Science, 59: 
201–215.

Ceska A., Ceska O., 1986: Notes on Myriophyllum 
(Haloragaceae) in the Far East: The identity of 
Myriophyllum sibiricum Komarov. – Taxon, 35: 
95–100.

Chen J.A., Funston M.A., 2007: Haloragaceae. – In: 
Zhengyi W., Raven P.H. (eds), Flora of China, 
13: 428–432. – St. Louis.

Dan Y., Dong W., Zhen-Yu L., Funston A.M., 2002: 
Taxonomic revision of the genus Myriophyllum 
(Haloragaceae) in China. – Rhodora, 104(920): 
396–421. http://www.jstor.org/stable/23313511

Ericsson S., 2010: Haloragaceae: Myriophyllum L. – 
In: Jonsell B., Karlsson T. (eds), Flora Nordica, 6: 
149–156. – Stockholm.

Fernald M.L., 1919: Two new Myriophyllum and 
species new to the United States. – Rhodora, 21: 
120–124.

Glisson W.J., Larkin D.J., 2021: Hybrid watermil-
foil (Myriophyllum spicatum × Myriophyllum 
sibiricum) exhibits traits associated with greater 
invasiveness than its introduced and native paren-
tal taxa. – Biological Invasions, 23: 2417–2433.  
https://doi.org/10.1007/s10530-021-02514-7

Grintal A.R., 1993: [Note on the species Myriophyl
lum spicatum L. and M. sibiricum Kom. (Hal-
oragaceae)] – Novitates Systematicae Plantarum 
Vascularium, 29: 107–109.

https://doi.org/10.1016/0304-3770(79)90074-3
http://www.jstor.org/stable/23313511


39

Sinkevičienė || Remarks on Myriophyllum sibiricum

Gudžinskas Z., 1993: Genus Ambrosia L. (Asterace-
ae) in Lithuania. – Thaiszia (Košice), 3: 89–96.

Hoff H., Thum R., 2022: Hybridization and invasive-
ness in Eurasian watermilfoil (Myriophyllum spi
catum): Is prioritizing hybrids in management jus-
tified? – Invasive Plant Science and Management, 
15(1): 3–8. https://doi.org/10.1017/inp.2022.4

Komarov V.L., 1914: Ex herbario Horti Botanici Pet-
ropolitani: Novitas Asiae orientalis. Decas tercia 
et quarta. – Feddes Repertorium, 13: 161–169.

Kukk T., Kull T., Luuk O., Mesipuu M., Saar P., 
2020: Atlas of the Estonian flora. – Tartu.

Lekavičius A., 1989. Vadovas augalams pažinti. – 
Vilnius.

Lindholm T., Rönnholm E., Häggqvist K., 2008: 
Myriophyllum sibiricum in a shallow lake 
in Åland. – Aquatic Invasions, 3(1): 10–13.  
https://doi.org/10.3391/ai.2008.3.1.3

Lisicina L.I., Papčenkov V.G., Artemenko V.I., 
2009: Flora of the Volga basin reservoirs. Manual 
for determination of vascular plants. – Moscow.

Mäemets H., 2023: Natural and anthropogenic impacts 
on the macrophytes of soft-water lakes of Estonia. – 
In: Hufnagel L. (ed.), New Insights into Protected 
Area Management and Conservation Biology.  
https://doi.org/10.5772/intechopen.109810

Mäemets A., Eglīte Z., Tučienė A., 1996: Myriophyl
lum L. – In: Kuusk V., Tabaka L., Janevičienė R. 
(eds), Flora of the Baltic States, 2: 209. – Tartu.

Moody M.L., Les D.H., 2002: Evidence of 
hybri dity in invasive watermilfoil (Myrio
phyllum) populations. – Proceedings of the 
National Academy of Sciences of the Unit-
ed States of America, 99: 14867–14871.  
https://doi.org/10.1073/pnas.172391499

Moody M.L., Les D.H., 2007: Geographic dis-
tribution and genotypic composition of inva-
sive hybrid watermilfoil (Myriophyllum spi
catum × M. sibiricum) populations in North 
America. – Biological Invasions, 9: 559–570.  
https://doi.org/10.1007/s10530-006-9058-9

Moody M.L., Les D.H., 2010: Systematics of the 
aquatic angiosperm genus Myriophyllum (Halor-
agaceae). – Systematic Botany, 35(1): 121–139. 
https://doi.org/10.1600/036364410790862678

Natkevičaitė-Ivanauskienė M., 1971: Plunksnalapė – 
Myriophyllum L. – In: Natkevičaitė-Ivanauskie-

nė M. (ed.), Lietuvos TSR flora, 4: 209–784. – 
Vilnius.

Scribailo R.W., Alix M.S., 2014: Halloragaceae – 
Flora of North America, 10. http://www.efloras.
org/florataxon.aspx?flora_id=1&taxon_id=10394

Sturtevant A.P., Hatley N., Pullman G.D., Sheick R., 
Shorez D., Bordine A., Mausolf R., Lewis A., 
Sutter R., Mortimer A., 2009: Molecular char-
acterization of Eurasian watermilfoil, Northern 
milfoil, and the invasive interspecific hybrid in 
Michigan lakes. – Journal of Aquatic Plant Man-
agement, 47: 128–135.

Upena I., Vizule-Kahovska L., Zviedre E., 2013. 
Makrofitų tyrimo Lietuvos upėse, ežeruose ir 
tvenkiniuose ataskaita; paviršinių vandens telkinių 
ekologinės būklės pagal makrofitų etaloninį 
indeksą įvertinimas, 257. Ryga. https://failai.
gamta.lt/files/Tyrimo%20ataskaita%202013%20
m.%20paskelbimui1394193326447.pdf

Volkova P.A., Ivanova M.O., Grigoryan M.Y., 
Kopylov-Guskov Y.O., Bobrov A.A., 2022: 
Floristic findings and revision of aquatic flo-
ra of the Kuril Archipelago reveal no clear 
differences between biogeographical re-
gions. – Inland Water Biology, 15: 794–804.  
https://doi.org/10.1134/S1995082922060190

Wu Z., Ding Z., Yu D., Xu X., 2015: Influence of 
niche similarity on hybridization between Myri
ophyllum sibiricum and M. spicatum. – Jour-
nal of Evolutionary Biology, 28(8): 1465–75.  
https://doi.org/10.1111/jeb.12667

Zuellig M.P., Thum R.A., 2012: Multiple introduc-
tions of invasive Eurasian watermilfoil and recur-
rent hybridization with Northern watermilfoil in 
North America. – Journal of Aquatic Plant Man-
agement, 50: 1–19.

Zviedre E., Vītola I., Vizule-Kahovska L., Up-
ena I., 2015a: Fitobentoso ir makrofitų 
tyrimų paviršiniuose vandens telkiniuose ir 
ekologinės būklės pagal makrofitų etaloninį 
indeksą įvertinimo ataskaita, I dalis – ežerai 
ir tvenkiniai, 494. Riga. https://vanduo.old.
gamta.l t /f i les/2014%20met%C5%B3%20
tyrim%C5%B3%20rezultat%C5%B3%20
analiz%C4%97s%20ataskaita.doc

Zviedre E., Vītola I., Vizule-Kahovska L., Up-
ena I., 2015b: Fitobentoso ir makrofitų tyrimų 

https://doi.org/10.1017/inp.2022.4
https://doi.org/10.3391/ai.2008.3.1.3


40

Sinkevičienė || Remarks on Myriophyllum sibiricum

paviršiniuose vandens telkiniuose ir ekologinės 
būklės pagal makrofitų etaloninį indeksą įvertinimo 
ataskaita, I dalis – upės, 410. Riga. https://van-
duo.old.gamta.lt/files/2014%20met%C5%B3%20
tyrim%C5%B3%20rezultat%C5%B3%20
analiz%C4%97s%20ataskaita%20II%20dalis.docx

Zviedre E., Vītola I., Vizule-Kahovska L., Upena-
Rasuma I., 2016a: Fitobentoso ir makrofitų tyrimų 
paviršiniuose vandens telkiniuose ir ekologinės 
būklės pagal makrofitų etaloninį indeksą įvertinimo 

ataskaita, I dalis – ežerai ir tvenkiniai, 355. Riga.  
https://vanduo.old.gamta.lt/files/I%20dalis%20
ataskaita.docx

Zviedre E., Vītola I., Vizule-Kahovska L., Upena-
Rasuma I., 2016b: Fitobentoso ir makrofitų 
tyrimų paviršiniuose vandens telkiniuose ir 
ekologinės būklės pagal makrofitų etaloninį 
indeksą įvertinimo ataskaita, II dalis – upės, 234. 
Riga. https://vanduo.old.gamta.lt/files/II%20
dalis%20ataskaita.docx

ZS  https://orcid.org/0000-0003-2163-9922

APPENDIX I

List of selected herbarium specimens of Myrio
phyllum sibiricum Kom. stored in the Herbarium of 
the Institute of Botany of the Nature Research Centre 
(BILAS).
1. Alytus district, Lake Žuvintas, 24 June 1928, 

leg. et det. P. Snarskis, sub. Myriophyllum spica
tum L. (38815).

2. Zarasai district, Lake Avilys, August 1953, leg. 
et det. A. Bagdonaitė, sub. Myriophyllum spica
tum L. (38819).

3. Ignalina district, Lake Baltis, 30 July 1976, leg. 
et det. J. Strazdaitė, sub. Myriophyllum spica
tum L. (25297).

4. Šalčininkai district, Pašalčiai village, the Šalčia 

River, 24 August 1982, leg. et det. Z. Sinkevičienė 
(67884).

5. Alytus district, Lake Žuvintas, depth 1.2 m; 24 
July 1997, leg. et det. Z. Sinkevičienė (67886).

6. Telšiai district, Mire Lauksoda, Lake Užris, 
depth 0.5 m; 16 August 2000, leg. et det. 
Z. Sinkevičienė (55.883786 °N, 22.273234 °E).

7. Utena district, Lake Tauragnas, depth 0.5 m; 
6 August 2001, leg. et det. Z. Sinkevičienė 
(55.445832 °N, 25.883582 °E).

8. Molėtai district, Lake Kamasta; depth 0.5–1.5 m; 
13 August 2003, leg. et det. Z. Sinkevičienė 
(55.132037°N, 25.331269 °E).

9. Zarasai district, Lake Šventas, depth 2 m; 5 Au-
gust 1998, leg. et det. Z. Sinkevičienė (67881).


