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PREFACE

Estonia, Latvia and Lithuania occupy a position which appears not only politi-
cally but also floristically intermediate between the East and West: they are
traversed by the borderline separating the eastern and western Baltic geobotanical
provinces (Laasimer 1965, Ahti et al. 1968). Therefore about 1/4 of the Estonian
spontaneous flora consists of the so-called margin species (Kask, Laasimer 1987).
In larger genera of the Estonian flora {Carex, Alchemilla, Taraxacum, Salix,
Juncus) the percentage of the species reaching their distribution margins is also
about 20-25%, while in the genus Potentilla it is higher, nearly 40%.

It can be supposed that plants inhabiting central parts of their areal and those
populating margin areas have a different morphology since the latter are exposed
to more extreme habitat conditions, and therefore the possibility of differentiation
of new taxa there can be greater (Grant 1981).

Besides, when considering also the well-known fact that many Potentilla spe-
cies are apomictic, either obligatory or facultative, one can understand how inte-
resting, challenging, and problematic and therefore worth studying this genus is.
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1. INTRODUCTION

As currently understood, the genus Potentilla L. with its 400-500 species is one
of the largest in the family Rosaceae. Its centre of variation is thought to be in the
mountains of Central Asia (Shah et al. 1992), whence it has spread over the
whole Northern hemisphere, with P. anserina reaching Australia, as well (Meusel
etal. 1965).

The representatives of the genus Potentilla are highly polymorphic taxa as the
genus is subject not only to phenotypic variation but also to interspecific
hybridization. Several species were suspected to be of hybrid origin already by
earlier researchers (Ascherson & Graebner 1900-1905, Wolf 1908 etc.).

By now it has become clear that interspecific hybridization and apomixis are
common in the genus Potentilla (Ball et al. 1968). The occurrence of apospory
(apomixis) was first mentioned in case of this genus by Forenbacher (1914), the
phenomenon was demonstrated experimentally by Mintzing (1928). Being
amphimictic in central parts of its areal, some species may be apomicitc at its
edge (Mintzing 1958). Also species propagating both vegetatively with runners
and generatively with seeds occur. In facultative apomicts, the choice between
sexual and alternate reproductive behaviour depends on pollen: pollen from
distant relatives increases the level of apomixis. However, ploidization or hybridi-
zation of apomicts can lead back to sexual reproduction (Richards 1994).
Therefore, because of the parallel variation of characters and occurrence of re-
ticulate evolution in the genus, it is useful to study the genus both with cladistic
and phenetic methods.

The last taxonomist to deal with the whole genus was Theodore Wolf whose
“Monographie der Gattung Potentilla” (1908) was based on about a hundred
studies of earlier researchers; he recognized 305 species with 336 varieties and
294 forms. In his system the genus is subdivided into subgenera mostly on the
basis of style characters.

Among recent researchers, only Jiff Sojak has been consemed with the
taxonomy of the whole genus with a special focus on the morphology of anthers
(Sojak 1985a). Owing to the growing popularity of DNA methods, taxonomists
have again taken up research into the whole genus (Tortsen Eriksson). Nowerdays
taxonomists mostly deal either with some groups of taxa or some species (Bente
Eriksen — sect. Niveae; Yrjo Vasari — P. erecta; Ove Eriksson — P. anserina,
etc.), with species from a certain region (Vladimir Kurbatsky — Siberian Poten-
tillas) or with special problems connected with Potentillas (Sven Asker, Svante
Holm — apomixis, Romana Czapik — embryology, Valentina Czevtayeva —
anatomy, etc.).

This thesis is based on papers devoted to Potentilla species growing in
Estonia, Latvia and Lithuania: their morphology and anatomy, nomenclature
problems, distribution and taxonomy of more common native taxa.
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2. OBJECTIVES

1 To establish the taxonomic composition of the genus Potentilla in Estonia,
Latvia and Lithuania as well as to establish the distribution of its taxa in the

Baltics.

2. To find out new characters, useful for delimiting taxa in the genus Potentilla, in
addition to traditional macromorphological characters used in descriptions
already by Wolf.

3. To study the interspecific variation and structure of Potentilla species common
in Estonia, Latvia and Lithuania with a special consideration of “margin” species.

4. To study intergeneric variation of the genus Potentilla as well as the ranks of
taxa and relationships between them.

5. To determine the chromosome numbers of Estonian Potentilla species.



3. MATERIAL AND METHODS

The material studied was collected mostly in 1983-1988 and 1996; herbarium
specimens from the Herbarium of the Institute of Zoology and Botany (TAA),
University of Tartu (TU) and University of Helsinki (H) were also used.

Macromorphological characters were measured on air-dry herbarium
material with a binocular microscope MBS-2 or a ruler.

For studying micromorphological characters, herbarium material or material
fixed with FAA (formalin, alcohol, acetic acid) were used. Slides were in-
vestigated with a Carl Zeiss Jena microscope “Ergaval” (16 x 40).

For studying the surface of leaves, pollen grains and seeds with scanning
electron microscope (Tesla BS 301), air-dry or dried at critical point material was
used.

The material collected is preserved in TAA.

Data processing

For phenetic analysis, data were standardized and Ward’s clustering method
with the Manhattan distance as a resemblance measure was used. For further
optimization of the classification by k-means clustering, the result served as the
initial group membership vector. Cluster analysis was performed by SYN-TAX
5.0 program package (Podani 1993).

Principal components analysis was used for the ordination of In-transformed
data (CANOCO package, version 3.1; Ter Braak, 1990, and CANODRAW pack-
age, version 3.0; Smilauer, 1992).

To calculate means and standard errors, and to estimate the importance of
characters within clusters on the basis of variation analysis, the SAS program
package (SAS Institute Inc. 1994) was employed.

The adjacency and distinctness of clusters were calculated with the SYN-
CONT program (compiled by J. Paal, S. Kolodyazhnyi and A. Kink).

Cladistic analysis was made with PAUP ver. 3.1.1. (Swofford 1993).
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4. RESULTS

4.1. Distribution (papers 111, 1V, V, VII)

Genus Potentilla L. {Rosaceae) is represented by 24 species in three Baltic
countries: 18 in Estonia, 22 in Latvia and 19 in Lithuania. 60% of the species
reach their areal border here, and only in case of five species {P. argentea L.,
P. erecta Rausch., P. anserina L., P. norvegica L., P. palustris (L.) Scop.), their
Baltic localities lie in the central part of the distribution area.

Seven species of Baltic cinquefoils are rather rare adventives with a different
distribution pattern in each of the three countries (\VII). The most recent new-
comers, P. multifida L. and P. longifolia Willd., were found in Lithuania in 1988
and 1989, respectively (LU). Nowerdays P. bifurca L. and P. supina L. grow in
several places in Latvia and Lithuania; however, Estonian herbaria supply only
with old data and specimens from the 1930ies. P. goldbachii Rupr. is known
already for many years from Estonia and Latvia, whereas in Lithuania it was first
found only in 1989 (LU). P. recta L. is an old rare adventive which is now
expanding in all three Baltic countries. The most confusing adventive species in
the Baltics, P. canescens Bess., reached Estonia and Lithuania in the 1950ies but
is still lacking (or not yet found) in Latvia.

Of spontaneous species, the most common in highly different habitats is
P. anserina. P. argentea can be found growing abundantly on dry mineral soils
over the whole territory. P. erecta is a very usual species both on moist mineral
and peaty soils, while P. norvegica is quite usual. P. palustris occurs nearly
everywhere on swampy soils. Growing in various habitats P. reptans L., is fre-
guent in West Estonia, rare in its eastern part and rather frequent in Latvia and
Lithuania. P. heidenreichii Zimm. is found locally in all three countries on mea-
dows, grasslands, roadsides and ruderal places, whereas P. intermedia L. s. str.,
which grows in similar habitats, is met with in very few localities only (IV, V).

The most interesting distribution pattern among Baltic cinquefoils is observed
in case of the P. verna group from the sect. Aureae, all species of which populate
open habitats on shallow soils, mostly alvars (VII). P. crantzii (Crantz) Beck is
usual in Estonia, very rare in Latvia and absent from Lithuania. P. neumanniana
Rchb. occurs only in West and North-West Estonia, P. subarenaria Borb. in West
and North-West Estonia and in Central Latvia. P. arenaria Borkh., which is
lacking in Estonia, grows abundantly in Central Latvia on sandy banks of the
River Daugava and even more abundantly in similar habitatas in Lithuania.
P. subarenaria {P. arenaria x p. neumanniana) does not occur together with
either of its parents: in Estonia it sometimes grows densely together with P. neu-
manniana, while its Latvian localities lie close to the habitatas of P. arenaria.
Unfortunately, earlier floristic literature (Vilberg 1925, Enari et al. 1943)
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evidently contains some misinterpretation regarding the taxon, as P. arenaria was
claimed to occur in Estonia. These incorrect data have reached the maps of
Hulten (1950) and Hulten and Fries (1986), too.

The only Baltic representatives of the P. collina group, P. silesiaca Uechtr.,
P. thyrsiflora Hilsen and P. leucopolitana J. M. Mller, are found veiy locally in
Latvia and Lithuania; in Estonia they have not yet been encountered. These
species are inhabitants of dry, poor, mostly sandy, soils (IV).

P. anglica Laich. was refound, after a nearly hundred-year gap, near Riga,
Latvia, in 1988 (LL). There exist very old literature data on its occurrence in
Estonia too, but with no herbarium material available, these data cannot be
accepted. However, there exist herbarium specimens from the 1930ies with P. x
mixta and P. x italica (putative hybrids of P. erecta, P. reptans and P. anglica)
from five Estonian localities (identifications were confirmed by Prof. Romana
Czapik). In July 1997, P. x mixta was refound from one of the localities.

P. fruticosa L. s. str. is the only shrubby Potentilla in the Baltic area. It is
growing in North-West Estonia and in Central Latvia on shallow soils on alvars
and injuniper shrubs (V).

4.2. Nomenclature problems of Baltic Potentilla species
(papers 1V, VII)

Among cinquefoils {Potentilla L.) growing in Estonia, Latvia and Lithuania,
P. intermedia L., P. heidenreichii Zimm. and P. canescens Bess, have been the
most confusing for local botanists. While the other Baltic Potentilla species have
not given rise to nomenclature problems, these three have been troublesome for
taxonomists in other regions as well (VI1).

P. intermedia was described as early as 1767; in 1860 Ruprecht separated
from it P. intermedia P- canescens Rupr. which in 1870 was assigned the rank of
a species and named P. digitato-flabellata Heidenr. by F. A. Heidenreich. Since
the same name had been used for another taxon {P. digitato-flabellata Braun),
Alber Zimmeter renamed the taxon P. heidenreichii Zimm. in 1884 which is now
the valid name (Leht 1994).

P. intermedia and P. heidenreichii are considered to be separate species by se-
veral authors (Juzepczuk 1941, Stankov & Taliev 1949, Galenieks 1957,
Eichwald 1962, Sergievskaya 1981, Natkevicaite-lvanauskiene 1971, Kobeleva
1976 etc.), whereas some do not recognize P. heidenreichii as a taxon at all (Ball
et al. 1968, Garcke 1972, Rothmahler 1976, etc.). P. heidenreichii has also been
treated as a subspecies or a variety of P. intermedia (Ruprecht 1860, Wolf 1908,
Syreischikov 1907, Hegi 1922-1923, Hiitonen 1934, Maevsky 1954, Raciborski
etal. 1955, etc.).
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The different taxonomic viewpoints concerning P. intermedia and P. hei-
denreichii are related to problems of distinguishing between P. heidenreichii and
P. canescens, as well as to errors in their nomenclature that are mostly mistakes in
the use of their synonyms (IV).

The two best-known synonyms of P. canescens are P. inclinata Vill and
P. adscendens Waist. & Kit. However, not all taxonomists have regarded them as
full synonyms (Zimmeter 1884, Juzepczuk 1941, Czerepanov 1973, Dostal 1982).
All three names can be encounted in older Baltic floristic literature but in the
sense of P. heidenreichii (Glehn 1860, Lehmann 1895, Vilberg 1925, etc.): the
descriptions added to the floristic lists correspond to P. heidenreichii. Also, older
sheets of Estonian herbaria display several specimens of P. heidenreichii labelled
as P. inclinata or P. adscendens.

Therefore, although P. inclinata and P. adscendens are older synonyms, it
would be better to use the name P. canescens Bess., since the other names have
been involved in too much confusion. It seems that the real P. canescens reached
Estonia and Latvia in the middle of this century, as the first herbarium specimens
were collected in the 1950ies. All earlier hints to the occurrence of P. canescens
in Estonia are mistakes and should be ascribed to P. heidenreichii (1V, VII).

4.2.1. List of the Baltic genus Potentilla L.

In comparison with some of my earlier articles and also with the “Flora of the
Baltic Countries” Vol. 2, the use of synonyms and the taxonomic ranks of some
taxa in the “Key-book of Estonian Vascular Plants” (ed. M. Leht, in print) as well
as in the “List of Estonian Plants” (compiled by T. Kukk, in print) will be some-
what different. Therefore the list of the Baltic gen. Potentilla as currently re-
cognized will be given. For some more profoundly studied species also varities
are listed.

List of the Baltic genus Potentilla

Sect. Fruticosae Th. Wolf
1 P. fruticosa L. s. str.
Sect. Bifurcae Th. Wolf
2. P. bifurca L.
Sect. Anserinae Th. Wolf
3. P. anserina L.
ssp. anserina
var. anserina
var. sericea Hayne



Sect. Palustres Th. Wolf
4. P. palustris (L.) Scop.
Sect. Multifidae Rydb.
5. P. multifida L.
Sect. Argenteae Th. Wolf
6. P. argentea L.
ssp. argentea
var. argentea
var. decumbens (Jord.) Focke
var. demissa (Jord.) Lehm.
var. grandiceps (Zimm.) Roy & Cam
var. tenerrima (Vel.) Th. Wolf
ssp. impolita = var. incanescens Focke
7. P. leucopolitana J. M. Mueller
8. P. silesiaca Uechtr.
9. P. thyrsiflora Hiilsen
Sect. Tanacetifoliae Th. Wolf
10. P. longifolia Willd.
Sect. Rivales Th. Wolf
11. P. supina L.
12. P. norvegica L.
13. P. heidenreichii Zimm.
14. P. intermedia L.
15. P. canescens Bess.
Sect. Rectae Th. Wolf
16. P. recta L.
Sect, Chrysanthae Th. Wolf
17. P. goldbachii Rupr.
Sect. Aureae Th. Wolf
18. P. crantzii (Crantz) Beck
19. P. neumanniana Rchb.
20. P. arenaria Borkh.
21. P. subarenaria Borbas
Sect. Tormentillae Rydb.
22. P. erecta (L.) Rausch.
var. erecta
var. strictissima (Zimm.) Hegi
23. P. anglica Laich.
24. P. reptans L.
P. X mixta
P. x italica
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4.3. Surface of epidermis, pollen and seeds (papers I, 1)

The leaf surface of Potentilla is covered with simple and glandular hairs.
Unicellular trichomes of different length and diameter have a smooth, wavy or
tuberculate surface, the surface of multicellular stellate hairs is smooth. Glandular
hairs of the Baltic Potentilla species have in most cases a similar structure, only
the shape of the glandular hair’s head of P. crantzii and P. reptans is different,
being wider and shorter (1).

The type of trichomes is thought to be a very good character for identifying
taxonomically complicated taxa (Aneli 1976, Edmonds 1982). P. argentea and
P. impolita have been described as species mostly on the basis of their hairiness
density. However, as their trichomes are exactly of the same type, and as the
density of hairs is a very variable character (Rousi 1965), there is no ground for
separating them as different species, at least on the basis of hairiness characters.

The study of the hairs of P. arenaria, P. neumanniana and P. subarenaria
confirms the hybrid origin of the last species. P. arenaria has only stellate hairs
with 15 to 40 branches; P. neumanniana has only straight unicellular hairs; the
hair cover of P. subarenaria is intermediate, with straight unicellular hairs and
stellate hairs having fewer (3-10) branches.

Most of the stomata of Potentilla are anomocytic and differ only in their size:
the smallest are found in P. silesiaca, the largest in P. neumanniana and
P. norvegica. Among anomocytic stomata another type was found — nearly all
Baltic species have also some hemiparacytic stomata (stomata with one subsidiary
cell). In the epidermis of P. neumanniana and P. norvegica some contiguous
stomata were found as well ().

Pollen morphology is a useful tool in verifying species identifications based
on macromorphological features (Hebda et al. 1988), and the study of exine
sculpturing with SEM is considered a powerful criterion at the interspecific level
(Weber-EI Ghobhary 1986). However, these aids do not work in case of all plant
species, e.g. Edmonds (1984) failed to demonstrate the occurrence of exine
patterns which could be of practical taxonomic use in differentiating between the
species belonging to the g. Solanum sect. Solanum.

This is namely the case with Potentilla; the pollen of the studied cinquefoils is
monomorphic: their grains are isopolar, tricolpate, the exine is meridionally
striped (11).

In addition to Potentilla pollen grains, also pollen from seven closely related
genera of the subfam. Rosoideae was studied comparatively using SEM.

The pollen grains ofthe genera Geum and Fragaria, which belong to the tribe
Potentilleae, are very similar to the grains of the genus Potentilla. The genus
Rubus has also been included in the tribe Potentilleae, but its pollen and fruits are
so different from those of the other genera that it should form a tribe of its own.
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Heteromorphism of pollen grains in the tribe Sanguisorbeae indicates that this
tribe is not a natural taxon but a combined one: the pollen surface of Alchemilla is
papillate, that of Agrimonia is covered with whitled stripes, that of Sanguisorba is
slightly granulous and sixcolpate, and that of Poterium nearly noncolpate with
stripes and rows of very small papillae (IT).

Subgenera in the genus Potentilla are mostly based on the structure of styles.
As pollen grains are monomorphic, the question arises whether differences in the
form and position of the style are taxonomically so important that subgenera
should be distinguished on this basis: hybridization is not prevented by
differences in style morphology.

However, the study of seed morphology reveals some differences between
subgenera: in the subgen. Hypargyrium seeds are small (about 1 mm long), in the
subgen. Dynamidium they are about 1.5 mm long, and seeds of P. anserina, the
only Baltic representative of the subgen. Chenopotentilla, are about 2 mm long.
The sculpture of the seedcoat is also different: in the subgen. Hypargyrium the
network pattern is formed by clear cell wall lines, in the subgen. Dynamidium the
network is formed of emerged cell edges, the surface of cells being flat, in
P. anserina it resembles parchment.

4.4, Taxonomic analysis of Baltic Potentilla taxa

The following chapters are devoted to more variable and problematic species in
the Baltics, including all Baltic representatives of the sections Aureae, Argenteae
and Rivales, P. erecta from the sect. Tormentillae, as well as our only shrubby
cinquefoil P. jruticosa. Adventive taxa were not studied in detail because of the
scantiness of available material, as was also the case with P. anglica (sect. Tor-
mentillag). P. anserina was not considered as it was very thoroughly studied by
Rousi (1965), and P. palustris was excluded because it appeared quite mono-
morphic. The distribution of P. mixta and P. italica needs to be checked and more
material gathered in order to study these species together with P. reptans.

4.4.1. Section Aureae Wolf (papers 1V, VIII)

All four Baltic representatives of the genus Potentilla L. section Aureae Wolf,
P. neumanniana Rchb. (P. tabernaemontani Ascher.), P. arenaria Borkh., P. sub-
arenaria Borb. and P. crantzii (Crantz.) Beck (IV), are morphologically as well as
cytologically polymorphic. Wolf (1908), for example, has divided P. crantzii into
15 varieties and 6 forms, P. tabernaemonatni into 10 varieties and 27 forms and
P. arenaria into 12 forms, using only macromorphological characters.
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Smith (1963a, b), studying British material, has stated that P. crantzii is
relatively homogenous containing both hexaploids and heptaploids, whereas
P. neumanniana is both cytologically and morphologically more variable.

According to Asker (1986), P. crantzii is apomictic in Sweden. Although there
occurs distinct morphological variation even between adjacent sites, it is doubtful
if the Swedish material ought to be divided into different subtaxa. P. neuman-
niana is extremely variable on Gotland (Asker 1985), from where Johansson
(1905) described five different taxa, whereas in the neigbouring parts of Sweden
its variation is smaller. In the Nordic countries the species is apomictic as is
P. arenaria. In Central Europe, howevr, sexual populations of P. arenaria,
P. neumanniana and P. crantzii have been found (Czapik 1962).

In the Baltic region where the taxa reach their distribution boundaries the
species are significantly distinct, including P. subarenaria which is certainly a
species of a hybrid origin. At the same time, the species are morphologically quite
varyable: it is possible to establish subclusters (morphotypes) which, too, are in
most cases distinct (VIII).

The most important characters in distinguishing clusters are those pertaining
to the epidermis: characters of stellate hairs and glandular hairs and the number of
cells. Macromorphological characters (incl. those used by Wolf in his species
descriptions) appeared less important than micromorphological characters, the
most useful among the former being the length of sepals and stipules and the
number of teeth.

P. subarenaria was divided into two clusters, one of which resembles more
one parent species, P. neumanniana, the other is closer to the other parent, P. are-
naria. So P. subarenaria occupies a linking position between these two species,
and there is no sense in attempting to divide it.

P. crantzii is morphologically the most different of the four, although its
clusters resemble to some extent P. neumanniana. The morphs of P. crantzii are
mostly adjacent to each other in the multidimensional character space. Chro-
mosome numbers have been counted for three populations with only 2n=42 being
identified, which points to the possibility of the existence of apomixis, in this
case, too, and makes it complicated to establish the taxonomic rank of the
morphs.

P. neumanniana is the most varyable species of the four though not so varyi-
able as it is on Gotland. Morphs of P. neumanniana certainly need to be studied
more in detail in order to judge of their taxonomic rank, as far as use of morpho-
logical characters only seems to be insufficient. The varieties established by Wolf
did not agree very well with our material; however, it can be admitted that his var.
typica, neumanniana, longipes and ballotii are prevailing in Estonia.

The only chromosome number identified up to now is 2n=42, which idicates
the existence of apomixis in this species, as well (VIII).



4.4.2. Section Rivales Wolf and section Argenteae Wolf
(papers X, VI)

Potentilla L. section Rivales Wolf is represented by four species in the Baltic
states: P. supina L., P. norvegica L., P. intermedia L. and P. heidenreichii Zimm.

Taxonomically, the nearest species to sect. Rivales in the Baltics are rare
adventives P. canescens Bess. (sect. Argenteae Wolf), P. recta L. (sect. Rectae
Wolf) and P. goldbachii (sect. Chrysanthae Wolf), as well as two native species,
P. argentea L. s.l. and P. collina Wib. from the section Argenteae Wolf.

P. intermedia s.l. is supposed to be a stable hybrid of P. argentea s.I. (2n=28,
42) and P. norvegica (2n=70) (Janchen 1957). After establishing 2n=56 for
P. intermedia s.l., Skalinska and Czapik (1958) suggested that P. intermedia s.l.
has arisen with the involvment of only hexaploid P. argentea. However,
polyploids of the genus Potentilla are in general apomictic, just as is the case with
P. norvegica (Asker 1970a, b). And also it is difficult to explain the origin of the
tetraploid P. intermedia (2n=28) from P. norvegica because of its high chro-
mosome number. Asker (1970a) suggests that P. intermedia consists of apomictic
biotypes which have resulted from crosses between P. argentea and P. norvegica,
or perhaps even between other members of the sections Argenteae and Rivales;
the origin of P. intermedia s.I. remains to be tested experimentally.

In Wolfs system (1908) P. canescens Bess, belongs to the sect. Argenteae,
however when characters from Wolfs descriptions were used for cladistic
analysis (VI), P. canescens was placed much closer to the representatives of the
sect. Rivales and Rectae.

When tracing connections between P. argentea, P. heidenreichii and P. ca-
nescens according to cluster analysis, P. canescens stands nearer to P. heiden-
reichii than to P. argentea. P. canescens appeared adjacent to and indistinct with
only one small P. argentea subcluster. P. collina, the other representative of the
sect. Argenteae, is not connected with P. canescens at all. At the same time,
P. canescens is mainly adjacent to P. heidenreichii from the sect. Rivales (X).

In Wolfs (1908) system, P. canescens does not belong to the same section as
P. heidenreichii, P. norvegica and P. supina. In fact, it is much nearer to these
species than P. recta and P. goldbachii are, since P. canescens specimens do not
form a separate cluster as P. recta and P. goldbachii do, but belong to mixed
clusters together with specimens of P. heidenreichii, P. norvegica and P. supina.
Therefore, P. canescens cannot be placed taxonomically as far from P. heiden-
reichii, P. norvegica and P. supina as P. recta and P. goldbachii are stand (i.e. not
into a separate section). More likely, P. canescens belongs to the same section
(sect. Rivales) as these three species do. The closeness of P. canescens to this
section is well demonstrated by the indistinctness of its species-cluster with
P. heidenreichii and P. norvegica as well as by its adjacency to these clusters (X).

In P. argentea s.I. material, P. impolita, P. argentea var. argentea, var. decum-
bens, var. demissa, var. grandiceps and var. tenerrima were identified. Hence,
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differences between these taxa are very small, and all six clusters obtained are
mixed clusters containing specimens from 3-5 varieties. The specimens of
P. collina, which is a very close relative of P. argentea s.l., stand in a separate
cluster, which indicates a greater difference between P. collina and P. argentea
than there is between the varieties of P. argentea.

P. impolita specimens did not cluster into a separate group as the “model”
species P. collina, P. canescens and P. heidenreichii did, but formed mixed
clusters with different varieties of P. argentea. Therefore, P. impolita is not
worthy of the rank of either the species or evidently that of the subspecies, even
on the basis of morphological characters, and should be referred to as a variety of
P. argentea (X).

Asker (1986) suggests that the diploid chromosomal type (P. argentea s. str.)
is more common in the north and the hexaploid (P. impolita) in the south, and that
the two types come into contact in the southern part of the Scandinavian Penin-
sula. No strict correlation has been found between the ploidy level and morpholo-
gical characters in P. argentea s.I. (Holm 1996). Although very few chromosome
counts have so far been made on Estonian material, different numbers (2n=14,28,
42) have been established. When identified only on the basis of morphological
characters, P. argentea s.str. is more common in Estonia, Latvia and Lithuania;
however, there occur intermediates and often also mixed populations. Therefore
the “contact territory” of diploids and hexaploids is not confined to southern
Scandinavia but extends also to Estonia, Latvia and Lithuania (X).

4.4.3. Potentilla erecta (L.) Rausch (paper 1X)

Being a genetically and phenotypically widely varying taxon, P. erecta has been
treated quite differently: Hegi (1922) has summarized its interspecific taxonomy
and listed 19 taxa of different ranks and taxonomic significance (excluding
synonyms) that can be joined under the name of P. erecta (L.) Rausch. Also, the
multitude of synonyms, more than 30 (Leht 1984), points to its variability.

Variation of P. erecta has been thoroughly studied by Vasari (1968) in
Finland and by Richards (1973) in Great Britain. They established three different
races (subspecies): two in Great Britain and three in Finland (Richards 1973).

On the British Isles, the most common is the race growing on lowlands,
identified as P. erecta ssp. erecta. The uplands race (500 m a.s.l.), P. erecta ssp.
strictissima (Zimm.) A. J. Richards, is rarer. In Finland, P. erecta ssp. strictissima
dominates, and P. erecta ssp. erecta occurs mostly in SW part of the country
(Richards 1973).

The race growing on a thick peat layer in North Finland represents a new
subspecies which Vasari has not yet described. Vasari (1968) suggests that the
northern race is an old constituent of the Finnish flora, while his southern race, as
interpreted by him before discussions with Richards (P. erecta ssp. erecta and
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P. erecta ssp. strictissima together), is likely to have migrated from the south
during the post-glacial climatic optimum.

In Estonia, both P. erecta ssp. erecta and ssp. strictissima occur, ssp.
strictissima being more common. Therefore, the theory of their migration from
the south to Finland (Vasari 1968) seems to be plausible.

Often P. erecta ssp. erecta and ssp. strictissima grow together, and their
intermediates seem to be common. However, it was not possible to delimit the
two subspecies even at the level of small clusters; all obtained clusters were
mixed ones.

Since Estonia is a low-lying country (maximum elevation 318 m), ssp.
strictissima grows here in habitats different from those it favours on the British
Isles and in Central Europe. P. erecta ssp. strictissima and ssp. erecta have no
ecological or geographical preference in Estonia: they both grow on various soils,
in rather wet places and in moderately moist habitats. Intermediates can be found
everywhere (1X).

Already Wolf (1908), when characterizing his varieties of P. erecta (he
recorded 6), mentioned that four of them (incl. var. strictissima and var. typica)
are sometimes difficult to distinguish and that there exist intermediate forms.

According to our material, these taxa are much more variable and transitional
in Estonia than on the British Isles and hence are not worthy of the rank of the
subspecies but should rather be referred to as varieties, since the rank of the
subspecies (race) is used for taxa that have their own geographical areal and/or
established ecological preference (IX).

As the material appeared to be morphologically quite varying and the obtained
clusters distinct, the interspecific taxonomy of the species needs further
investigation over a more extensive area of distribution with the use of more
elaborated methods (DNA and/or isozyme analysis etc.).

4.4.4. Potentillafruticosa L. (paper 1V, XI)

P. fruticosa L. s. 1 has been divided into two species by Klackenberg (1983)
according to the sexual type of flowers and the ploidy level: P. fruticosa L. s. str.
is a dioecious tetraploid taxon growing in North Europe and North Asia,
P.floribunda Pursh a hermaphroditic diploid occurring in South Europe, Siberia,
West and East Asia and North America. Consequently, it could be supposed that
Estonian and Latvian shrubby cinquefoils are dioecious tetraploids. However,
Eichwald (1962) states in the Estonian Flora that P. fruticosa is diploid and
hermaphroditic. Vilbaste (1953), the author of the only study on the Estonian
P. fruticosa, says nothing either about its ploidy level or sexual type.

In Estonia, P. fruticosa grows on alvars in the NW part of the territory — a
large, vigorous, rather dense population between Harku, Keila and Véaana, and
two smaller separate populations at Enge and Ohukotsu where P. fruticosa, being
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intolerant to shading, seems to decline as a result of afforestation. In the Latvian
locality, which lies on dolomite in the valley of the River Abava near Kandava
(Cuzupurvs Botanical Reserve), p .fruticosa is viable and abundant as well (V).

As all the plants studied were dioecious and tetraploid (2n=28), it can be
stated that shrubby cinquefoils belong to Potentillafruticosa L. s.str in Estonia
and Latvia. Hermaphroditic plants were found only among ornamentals, and the
only chromosome number obtained from hermaphroditic material was diploid.

Preconditions for the generative propagation of the species are very
favourable, as the seedset of plants is good and germination percentage rather
high (27.4-40.8%). However, seedlings were found only in a few places, merely
on open soil; young plants of firm generative origin were not encountered. The
soil on which the seedlings were growing was very thin, disturbed by freezing and
flood, which makes the survival of young plants very hard. Therefore, re-
production by seeds cannot be important here, weheras vegetative reproduction
must be prevailing. However, in suitable conditions P. fruticosa may be a
colonizing species. In Ohukotsu and Enge, where the species is declining due to
the thickening of the forest, no seedlings were found; and the bushes were
smaller, with several dry branches (XI).

In the VVaana-Harku locality, P.fruticosa stands are in some places very dense,
in others — moderate. The species flowers abundantly here and the seedset is
good, the population is very viable but not extending its distribution here.

Vegetative spread occurs by creeping stems directly below soil surface, in
some cases the plant is thus capable to cover a large area (Elkington & Woodell
1963). In Baltic localities, vegetative spread or, in our case rather, renewal, takes
place namely in such a way. However, P.fruticosa does not colonize surrounding
areas, but is in some places even diminishing. Therefore, one can agree with the
opinion of Eilart & Eilart (1974) about P. fruticosa being a relic but not an
introducent in Estonia and Latvia (XI).

4.5. Cladistic analysis of the genus Potentilla (paper VI)

The results of cladistic analysis support the conclusions, drawn from the study of
pollen exine sturcture, that the use of mostly style charcters for distinguishing
subgenera is notjustified.

When analyzing with cladistic methods all morphological characters used by
Wolf (1908) in his descriptions of species, the subgenera based on style
characters (shape and position) turn out to be polyphyletic (\1).

On the other hand, several of Wolfs sections are supported as being
monophyletic; e.g. the section Aureae of Gomphostylae, consisting of P. crantzii,
P. arenaria, P. neumanniana and P. gelida, appears a distinct clade with the last
species being the farthest. According to Sojak (1985b), P. gelida can be con-
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sidered the primitive ancestor of the others. The sections Argenteae, Gradies,
Rectae and Niveae in Conostylae also prove monophyletic in the consensus tree.

One species from the section Argenteae, P. canescens, is connected with
P. recta and falls into the same clade with other members of the section Rectae.

Based on the cladistic analysis, Wolfs sections are more natural groupings as
they are mostly monophyletic. The same conclusions were achieved by Sojak
(pers. comm. 1995) on the basis of comparative morphology of anthers and styles
in the tribe Potentilleae. Sojak (1987) also suggests that in Wolfs group Po-
tentillae trichocarpae (comprised of Rhopalostylae and Nematostylae) it is not
necessary to retain the category of subgenus between the genus and its sections.

The contradiction between the results of cladistic analysis and the subgeneral
groupings proposed by Wolf arises, without doubt, partly from the polygenic
nature and parallel variation of morphological characters, partly from differential
weights given to the characters by Wolf (style characters being weighted more
highly). Wolf performed the grouping of species on the basis of overall
morphological similarity, with an emphasis on style characters.

4.6. Preliminary list of chromosome numbers of Estonian
Potentilla species (papers 1X, X)

Species Locality 2n
P. palustris Nugissaare 28
P.fruticosa Enge 28
Ohukotsu 28
Niitvélja 28
Vaana 28
P. argenteas. str. Haanja 14
P. argentea s.l. Salme 28
Salme 42
Tartu 42
Vormsi 42
ssp. impolita Salme 42
Vormsi 42
P. norvegica Saare 56
P. heidenreichii Piusa 28
Valgjarve 28
P. reptans Salme 28
Virtsu 28
P. erecta Lakesoo 28
Osmussaar 28
Valgjérve 28
P. crantzii Osmussaar 42
P. neumanniana Osmussaar 42
P. anserina Tartu 28
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5. CONCLUSIONS

The genus Potentilla L. s.l. is represented by 24 species in Estonia, Latvia and
Lithuania. 60% of them reach their areal borderlines in the Baltics (about 40% if
only spontaneous species are considered). Seven species are quite rare adventives
here; among spontaneous species only in case of five do their Baltic localities lie
in the central part of the distribution area.

Pollen grains of all Baltic Potentilla species are monomorphic and have
therefore no importance in the identification of species or intergeneric taxa.
However, they appeared useful in delimiting tribes in the subfam. Rosoideae. The
surface of seeds had discriminative importance at the level of subgenera. At the
specific and interspecific levels, the most discriminative characters were
micromorphological characters which proved in some cases more important than
all macromorphological characters.

Among the Baltic representatives of the sect. Aureae, the most varyable
species is P. neumanniana, though not so varyable as on Gotland. It can be
clustered into morphs but their taxonomic rank needs further studying.
P. subarenaria is undoubtedly a species of hybrid origin; occupying morpho-
logically an intermediate position between its parents, its division into subtaxa is
not justified. For P. neumanniana and P. crantzii, only the chromosome number
2n=42 has been identified, which refers to the possibility of the occurrence of
apomixis.

P. canescens must be placed into the sect. Rivales but not into the sect.
Argenteae. This species reached the Baltics in the 1950ies, and all earlier hints
about its occurrence here are erraneous: in fact, P. heidenreichii was meant.
P. heidenreichii (sect. Rivales) is a varying taxon which can be divided into
morphs, whereas P. norvegica is much more homogenous.

P. argentea s.l. is morphologically highly varyable: six varieties could be
identified in the material. P. impolita is not worthy of the rank of the species, it
must be referred to as a subspecies (or even a variety).

P. erecta is represented by two subtaxa in Estonia; however, since there exist
veiy many intermediate forms, and no differences in ecology or distribution
occur, these taxa belong to the rank of the variety but not the subspecies, viz. var.
erecta and var. strictissima (Zimm.) Hegi.

The subgenera of the genus Potentilla were created by Wolf on the basis of
style morphology. However, as the pollen of all species studied appeared mono-
morphic, it seemed that the importance of style characters had been overesti-
mated. This viewpoint is supported also by cladistic analysis according to which
the subgenera did not come out as monophyletic groups, whereas most of the
sections did.
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ABSTRACT

This thesis presents the results of multivariate and cladistic analysis of the genus
Potentilla as well as of SEM studies of leaves, pollen and seeds surfaces of the
Baltic Potentilla taxa.

In the sect. Aureae Wolf the most varying species is P. neumanniana Rchb: it
can be clustered into morphs but their taxonomic rank needs further research.
Since P. subarenaria Borkh. is undoubtedly a species of hybrid origin occupying
a morphologically intermrdiate position between its parents, it is not justified to
attempt to divide it into subtaxa. For P. neumanniana and P. crantzii (Crantz)
Beck, only the chromosome number 2n=42 has been determined, which refers to
the possible occurrence of apomixis.

P. erecta Rdusch. is represented by two subtaxa in Estonia; however, as there
exist very many intermediate forms, and no ecological or distributional
differences were found between them, these taxa belong to the rank of variety, not
to subspecies, viz. var. erecta and var. strictissima (Zimm.) Hegi.

In the sect. Rivales Wolf, P. heidenreichii Zimm. is a vaiyable taxon which
can be divided into morphs, whereas P. norvegica L. is much more homogenous.
Also P. canescens Bess, must belong to the sect. Rivales, not to the sect.
Argenteae. It reached the Baltics in the 1950ies, and all earlier hints about its
occurrence here are erraneous: in fact, P. heidenreichii was meant.

P. argentea s.l. is morphologically very varyable with six varieties being
identified in the material. P. impolita is not worthy of the rank of the species and
should be referred to as a subspecies (or even a variety).

The subgenera of the genus Potentilla were created by Wolf mostly on the
basis of style morphology. However, as the pollen of all species studied appeared
monomorphic (isopolar, tricolpate, exine meridionally striped), the importance of
style characters seemed overestimated. This opinion is supported also by cladistic
analysis according to which the subgenera were not formed as monophyletic
groups, whereas most of the sections did.
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PEREKOND MARAN (POTENTILLA L.)
EESTIS, LATIS JA LEEDUS:
LEVIK, MORFOLOOGIA JA TAKSONOOMIA

Kokkuvote

Eestis, Latis ja Leedus kasvab 24 liiki maranaid (Potentilla L.), millest seitse on
usna haruldased tulnukad. Spontaansetest liikidest on siin oma levila piiril 40%
(60%, kui arvestada ka tulnukaid). Ainult viie liigi puhul on Baltikum enam-
vahem areaali keskosas.

Enim taksonoomilisi ja nomenklatuurseid probleeme on Balti maranaist poh-
justanud ilmselt karvane (P. heidenreichii Zimm.), keskmine (P. intermedia L.) ja
hallikas maran (P. canescens Bess.). Karvast ja keskmist maranat on kasitletud
eraldi liikidena, alamliikidena vdi varieteetidena, samuti Uhe taksonina. Hallika
marana tuntuimad stinoniiimid on P. adscendens Waist, et Kit. ja P. inclinata
Vill., mida kohtab paljudes varasemates Baltimaid puudutavates floristilistes t06-
des. Lisatud kirjeldused vastavad P. heidenreichii tunnustele. Ka vanade herbaar-
eksemplaride seas on P. heidenreichii taimi, mille etiketil seisab P. adscendens
vBi P. inclinata. Tdeline P. canescens, Kesk-Venemaa stepitaim, joudis Baltikumi
alles 1950. aastail. Kuigi P. inclinata ja P. adscendens on vanemad stinoniumid
kui P. canescens, on nendega olnud palju segadust ja mitmetimdistmist, nii et
parem on kasutada nimetust P. canescens.

Wolfi (1908) siisteemis kuulub P. canescens koos P. argentea L. ja P. collina
riihmaga sektsiooni Argenteae Wolf, aga sektsioonide Argenteae ja Rivales Wolf
vordlev feneetiline analiitis ja kogu perekonna kladistiline analuitis osutasid, et
P. canescens on palju I&hemal sektsiooni Rivales (P. heidenreichii, P. intermedia,
P. norvegica ja P. supina) kui sektsiooni Argenteae liikidele. Seega on digem
paigutada P. canescens sektsiooni Rivales.

P. argentea s. I. materjalist on vdimalik eristada kuus Wolfi pistitatud varie-
teeti ja liik (s. str.) P. impolita. Klasteranalutsi tulemustest aga ilmneb, et P. im-
polita pole kindlasti liigi tasemel takson, vaid alamliik v6i isegi varieteet, sest ta
ei eristu sugugi selgemalt kui varieteedid.

P. erecta sees on varem eraldatud kolm alamliiki, millest kaks, ssp. erecta ja
ssp. strictissima, esinevad ka Eestis. Nad on siin aga véga Uleminevate tunnus-
tega, neil on palju vahevorme ning puuduvad erinevused 6koloogilistes ndudlus-
tesja levikus. Feneetilise analtiiisi pbhjal tuleks neid taksoneid kasitleda varietee-
tidena, mitte alamliikidena.

Baltimail oma levila piirile jdudnud sektsiooni Aureae liikidest on kdige va-
rieeruvani P. neumanniana Rchb. See jaguneb mitmeks morfotiiibiks, mille
taksonoomiline tasand vajab edaspidist méaaratlemist. P. subarenaria Borbas on
kindlasti hibriidse péritoluga liik, mille eksemplarid eristusid kaheks klastriks,
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millest (ks sarnanes (hega, teine teise vanemliigiga. Liigi killaltki Glemineva
loomuse pérast pole alamtaksonite eristamine p&hjendatud.

Eestis ja Léatis kasvavad pdosasmaranad on didétsilised tetraploidid, nii et nad
kuuluvad liiki Potentillafruticosa s. str. Diploidne kahesuguliste ditega P.flori-
bunda esineb vaid haljastuses.

Liigisisese varieeruvuse selgitamisel on kdige informatiivsemad mikromorfo-
loogilised tunnused: karvade tudp, rakkude arv, 6hul6hede arvjne. K8ik maranate
tolmuterad on monomorfsed: piklik-elliptilised, kolmevaolised, triibulise pinnaga,
seega neil perekonnasiseste taksonite eristamisel vaartust ei ole. Kill aga on
tolmutera pinna tunnused informatiivsed triibuste tasemel alamperekonnas
Rosoideae: tolmutera ehituse alusel peaks perekonna Rubus eraldama triibusest
Potentilleae iseseisvasse triibusesse; kdigi triibuse Sanguisorbeae esindajate
tolmuterad on aga niivord erinevad, et see triibus pole ilmselt loomulik, vaid
kunstlik takson.

Lahtudes kladistilises anallilisis samadest tunnustest, mida kasutas Wolf
(1908) oma susteemi loomisel, ei osutunud monofuleetilisteks alamperekonnad,
kiill aga enamik sektsioone. Vastuolu kladistilise analtisi tulemuste ja Wolfi
empiiriliselt loodud taksonoomiliste ksuste vahel on tdendoliselt tingitud mor-
foloogiliste tunnuste paralleelsest evolutsioonist perekonnas, samuti tunnustele
erisuguse kaalu andmisest.
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EESTI NSV TEADUSTE AKADEEMIA TOIMETISED. BIOLOOGIA
M3BECTUA AKALEMWUWN HAYK 3CTOHCKOW CCP. BUONOINA
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YK 581.45 : 582.734
Manne JIEXT
POTENTILLA L. B MPNBANTUKE
AMUAEPMUC JINCTA

MpumMeHeHne B 60TaHMKe CKaHUPYIOLWEro 3/1eKTPOHHOIO0 MUKpOCKona
(C3M) cCyLeCcTBEHHO paclIMPUNO TeXHUYeCKUe BO3MOXHOCTU Mopdonorunye-
CKOTO M TAKCOHOMMYECKOro WuccfefoBaHus pacTeHuii. B. 3. [xyHunep u
K. 3. Oxepdpn (1986) oTmeuvatoT, 4to COM paet npamyt v Hanbonee npo-
CTYH0 BO3MOXHOCTb AN W3YYEHUS MOBEPXHOCTW PAaCTEHWNA.

Llenb HacTosiuieit paboTbl — M3yyeHUe c nomowbto C3IM noBepxHOCTU
anugepmuca nucta (BONOCKW, BOCK, YCTbWLA) W YTOYHEHUE HEKOTOPbIX
BOMPOCOB CUCTEMaTUKW NpuMbanTuiickux nanyaTok. Wccnegosanu anugepmuc
HWXKHeid 1 BepxHeli MoBepxHOCTM nucta 16 BUAOB nanyaTtok Tpex MoApPOfOB.

Martepuan n metoguka

MpenapaTbl M3 HeXHbIX TKaHeli He0bXOAMMO MpeABapuTenbHO MOAr0TO-
BUTb K npocMoTpy B COM BO wu3bexaHue CMOPLIMBAHUA WX B BaKyyMe.
CylecTByeT HECKO/IbKO CNoco6oB ukcauny npenapaToB: XMUMUYECKMe MeTo-
[bl, 3aMOpaxuBaHue B XWAKOM asoTe, nuounusaums  (freeze-drying),
CylWwKa B KpuTuueckoi Touke (critical point drying).

Ona npuMeHeHns 3TUX TPYLOEMKUX MeTOAOB Heobxofuma cneumanbHas
annapatypa. Bo mHOrmx cnyuyasax Ans mccnefoBaHus TBepAblX TKaHeh (gpe-
BecuHa, CemeHa, MbifbLa U T. 4.) MOXHO BOCNOMb30BaThCA 60nee NPoCTbIMU
MeTofaMu, Hanpumep, M3yyaTb HeUKCUPOBAHHbIE Hambl/eHHble PaCTUTESb-
Hble npenapatbl  (Terrell, Wergin, 1981; Bacic, 1981; Vyas, Chaudhary,
Joshi, 1982 u pap.). WTanbaHckue ydeHble (Cappalletti, Casadoro, 1977)
CpaBHMBaNM npenapatbl, MOMYYEHHbIE CYLIKOW B KPUTUYECKON TOUKeE, a Takxe
ObICTPbIM BbICylIMBaHMEM. Ha HeMKCMpOBaHHbLIX Mpenapatax OTMeYanuch
apTedakTbl, HO aBTOpbl MonarakwT, YTO W TaKUM CrMOCO6OM MOXHO MONY4YUTb
[JOCTAaTOYHO NOnesHoin mHdopmauymm. Hepeako 60nee KayeCTBEHHbIX pe3ynb-
TaTtoB MOXHO [OCTUYb CO CBEXEMPUroTOBNEHHbIMM 06pa3uamu, He nogBep-
XEeHHbIMWU Kakoi-nnb6o obpaboTke (Stant, 1981; Dwivedi, Ahmad, 1985;
oxynunep, Oxeddpwn, 1986 n gp.). Ha puc. 1 n3obpaxeH anugepmuc cse-
XKEero, He HambIJIEHHOr0 AMCTa NanyaTtku — KAeTKW B HOPManbHOM COCTOSHUM,
fedopmaunii HeT. OfHaKO UW3y4YeHWe CBEXENPUroTOBNEHHbIX MpenapaTos
TpebyeT 6GbLICTPOr0 BbIMOMHEHMA BCEX OMepauuii MO NPUIOTOBMEHUIO W aHa-
nn3y, Tak Kak CMOpLMBAaHWE KNeTOK HauyuMHaeTcs yxe yepe3 4—5 MuH nocne
noMeLLeHns npenapata B BakyyMm. [lpuemneMyto e WHGHOPMaLU0 MOXHO
noNy4nTb WHOrfa faxke B TeyeHue 15 MuH.

Cyxo0il pacTUTENbHbIVi MaTepuan MOXHO MCcC/efoBaTb Kak C NMPUMeEHEHNEM
HanblfeHna, Tak u 6e3 aToro.

B HacToAweli paboTe WCNONb30BaM B OCHOBHOM He(PUKCUPOBAHHbIN,
BbICYLUEHHbI Ha BO34yxe (Npu KOMHaTHOW Temnepatype) matepuan. O6pas-
Ubl, Bblpe3aHHble W3 CpefHeil 4yacTW nucTa, NPUKIeMBanyM Ha HOCUTeNW npe-
napatoB kneem MBA. lMepef HanbineHWEM Kneid BbICYLIMBANAW Ha Harpesa-
TeNbHOM CTOMMKe. Hanbinanu 3010TOM B WOHHOM  HamblAnTene QuUpMb
«Joel Fine Coat» (AnoHus). PaboTy BbINOAHAAM B nabopaTopumn 3/MeKTPOH-
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HOM MMWKpocKonuUU TanaMHHCKOTO MOMIMTEXHMYECKOrO WHCTUTYTa Ha COM
Tesla BS 300.

Mpn ucnonb3oBaHuM repbapHoro (HeMKCMpPOBAHHOr0) MaTepuana cre-
AYeT yunTbiBaTb, YTO MOBEPXHOCTb PAaCTEHWUI 4acTo 3arps3HeHa fliLamMmmn Hace-
KOMbIX, Mblfbl0, MECKOM WAX crnopamMy rpubos, rudbl KOTOPbIX NMPOHUKAKOT B
TONWY NucTa 4epe3 ycTbMua M KyTUKyny. K apTeaktam MOryT MpUBECTU
TakXe 3aboneBaHus pacTteHuii (puc. 2). B HacToswen paboTe He MCMO/b30-
BaHbl 3arpsA3HEHHbIe W CUIbHO AethOpMMpPOBaHHbIE 06pasLbl.

Tun BONOCKOB M3yyann Ha 20—25 3sk3emnasipax OObIYHbIX BWAOB, Ha
8 ak3emnnspax P. canescens u P. silesiaca n Ha 2 ak3emnnapax P. thyrsi-
flora n P. leucopolitana.

Bonockn 1 ycTbuua M3MEPANM B CBETOBOM MUKpoOcKone dqupMbl «Erga-
val» (F4P). Ona yganeHus anugepmmuca repbapHblii nam UKCUPOBaHHLIN B
FAA maTtepuan nojseprany MaLepupOoBaHUIO CHayana B KOHLEHTPUPOBAHHOW
HNO3 c npumectoto HC104, 3atem B NH3OH. lNocne storo npenapart npo-
MblBan B AUCTUANMPOBAHHON BOAe, OKpawuBanu, 06e3BOXMBaAM U Npo-
cMaTpuBanu B rAULEpPUHE.

N3 06bluHbIX B lMpubantuke BMAOB u3lyyanu 20 3K3EMNAAPOB, U3 pefKuX
— 2—5 (P. thyrsiflora, P. silesiaca, P. leucopolitana, P. intermedia,
P. canescens, T.e. Bce AOCTYMNHble repbapHble 3K3emnasapbl). N3mepsnn He
MeHblUe MATW YCTWL, Ha HWKHeW U Ha BepxHeld MOBepxHOCTW nucta u 3—5
XKENe3nCTbIX TPUXOM.

Pe3ynbTathl

Tpuxom bl. Mogpog Hypargyrium Fourr. Cekuusa Argenteae Th.
Wolf. OnyweHHocTb P. argentea L. u P. impolita Wahl, coctont u3 npo-
CTbIX O[JHOKNETOYHbIX BOJIOCKOB — HUTYATbIX W >Xene3nuctbix. CTpyKTypa
XenesncTblX BONOCKOB Y OOMbLIMHCTBA NlanyaToK Of4WMHAKOBa — WMEKTCS
TPeXKNeTo4YHas ronoBka guamMmeTpoM 0KoI0 20 MKM 1 3—6-KNeToyHas HOXKa.
MpocTble BOIOCKKM MpsMble OyropkoBble (guameTp 6yropkos 1,5—3 MKM),
W3BUNNCTbIE Xe — rnagkve. AuameTp M pasmep CTEHOK MNPAMbIX BOMOCKOB
60nblie, Yem Yy M3BUAUCTbIX (puc. 3). TO UYTO CTEHKM WM3BWAUCTLIX BOJSIOCKOB
TOHbLUE, MOATBEPXKAAETCA M HAa HeyfayHO BbICYLUEHHbIX Mpenaparax — Tam
3TU BONOCKU WHOTAa BbITNAAAT MAOCKMMU, OYrOpKOBblE >Xe BOJIOCKM coXpa-
HAIOT BCErga HOpMasbHbIA BUA.

Bonocuctoctb P. canescens Bess, BbipaXaeTcs B HaIM4YMM KOPOTKUX W
ONVHHBIX TNafKOCTEHHbIX TPUXOM pasHOro fuameTtpa, BCTpeyarTcsa U xese-
31CTble BONOCKMW.

Mopgcekumnsa Collinae Zimm. P. silesiaca Uecht. wumeer Hapagy c
OfJHOKNETOUYHbIMW [ANVNHHBIMU BONOCKaMW W 3Be3fyaTble BOJIOCKM (puc. 4),
KOTOpble MMEIOT BeTBeil MeHblue (4—6), yem P. arenaria, OHW AWHHEE W He
06pasytoT rHesq (puc. 5). 3a WCKNKOYEHMEM FNagKUX BOMOCKOB, Ha SIMCTbAX
P. leucopolitana P.-J. Mill. oTmeualoTca Takue e 6YropkoBble TPUXOMBI,
Kak Ha nuctbax P. argentea. ¥ P. thyrsiflora (Huls.) Zimm. BcTpeyatoTca
TONbKO TNafKOCTEHHbIE TPUXOMbI.

Cekyuna Rivales Th. Wolf. P. intermedia L. n P. heidenreichii Zimm.
MMetoT BONOCKW OAMHAKOBOIO TUNa — KPOMe >KenesncTbiXx (pa3mepbl rofos-
Kn 29,0X33,4 MKM) BCTpeyalTCs OLHOKNETOYHblE TOJICTOCTEHHbIE ASIMHHbIE
BOMOCKM C FNagKoi W BONHWUCTOW MmoBepxHocTamMuM (puc. 6). JuameTp pasHo-
MOBEPXHOCTHbIX BONOCKOB 60/€e NN MeHee OAMHAKOBbIA W cocTaBnaetr 10—
19 MkM. nagkue OQHOKNETOYHblEe MPOCTble BOAOCKM P. norvegica L. umetoT
[0BONbHO 6onbwoi anametp (18—35 MKM).

Moapoa Dynamidium Fourr. Cekuyusa Aurea Th. Wolf. Ha nucTbax
P. tabernaemontani Asch. BCTpeyaloTCAd KpOMe >KeNe3ncTblX TPUXOM OAHO-
KNeTOYHble TNaAKOCTEHHbIE KOPOTKME BONOCKW. HWMXHSAA MOBEPXHOCTb NMUCTa
P. subarenaria Borb. (P. tabernaemonlaniXP. arenaria) NMEeeT MHOro-
KneTo4yHble manoseTBucTble (3—7 (10)) 3Be3guyaTble Bonocku (puc. 7). Y
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Puc. 1 32nupaepmuc cBexero, He HanblneHHoro nucta P. argentea. Epidermis of a fresh,
uncoated leaf of P. argentea.

Puc. 2. i3meHeHHas noBepxHOCTb Bosiocka P. crantzii. The transformed surface of a hair
of P. crantzii.

Puc. 3. Tnagkue n 6yropkoBble BOJIOCKW Ha BepxHeil cTopoHe nucta P. impolita. Smooth
and tuberculate hairs on the upper surface of a leaf of P. impolita.



Puc. 4. 3Be3guaTblil BONOCOK Ha BepxHeil ctopoHe nucta  P. silesiaca. A stellate hair on
the upper surface of a leaf of P. silesiaca.

Puc. 5. BepxHAa cTtopoHa nucta P. arenaria. The upper surface of a leaf of P. arenaria.

Puc. 6. Fnagkve v BONHUCTbIE BONOCKM Ha HWXXHel cTopoHe nucta P. intermedia. Smooth
and wavy hairs on the lower surface of a leaf of P. intermedia.



Puc. 7. HuxHasa ctopoHa nucta P. subarenr?azi‘?&.1 The lower surface of a leaf of P. subare-

Puc. 8. XKenesucTblii Boslocok P. tabernaemontani. A glandular hair of P {apernaemon-
tani.

Puc. 9. XenesucTbiii Bonocok P. crantzii. A glandular hair of P. crantzii.



Puc. 10. OnuHHble rnagkuve npsmble W BblolWMecs Bonocku P. anserina. Long smooth
straight and curled hairs of P. anserina.

Puc. 11. Bock Ha BepxHeli cTtopoHe nucta P. heidenreichii. Wax on the upper surface of a
leaf of P. heidenreichii.

Ppc. 12. nagkwuiti Bonocok P. canescens. A smooth hair of P. canescens.



BTOpPOro npefka atoro suaa, P. arenaria Borkh., Bonockun T0NMbKO 3Be3fya-
Tble W Xene3ucTble, OJHOKNETOYHbIE MPOCTbIE BONOCKW OTCYTCTBYIOT. 3Be3[-
yaTble BONOCKW COCTOAT M3 15—40 rnafKOCTEHHbIX Nyyeld, pacnofoXeHHbIX B
LBYX WM Tpex rHes3fax C OAHWM AJMHHBIM 1y4YOM B LeHTpe (puc. 5).

Y yeTBepToro npeacrtaeutens, P. crantzii (Crantz) Beck, HabnwopatoTtcs
TONbKO rNajkue npsamble BONOCKU. PopmMa rON0BKWM XENe3nCTbIX BOIOCKOB
3TOr0 BMAA HECKO/bKO OT/IMYAeTCH OT TaKOBbIX [APYrux BWAOB Npubantuii-
CKMX nanyatok (puc. 8, 9).

OueHb MOXO0XW CTPOEHWEM BOJIOCKOB 3nuiepmuca nucta npubantuiickue
BuAbl M3 cekumm Tormentillae — P. reptans L. n P. erecta (L.) Rd&usch.
WX rnafKocTeHHble OAHOK/IETOYHbIE A/MHHbIE BONOCKM PasnnyaloTcs TOMbKO
LVaMeTpoM, COCTaB/NsAA COOTBETCTBEHHO 15—25 n 18—35 MKM.

Mopgpopg Chenopotentilla Focke. EAMHCTBEHHBIN NpubanTUNCKniA npea-
cTaBuTenb 3toro nogpoga — P. anserina L. OH xapakTepusyetcs ABYyMSA
TMNamy rnafKux BOMOCKOB — MPAMbIMKU W U3BUAUCTBIMU (puc. 10).

Mo yMeHbLUEHNO fMameTpa BOMOCKOB MNpuMbanTuiickue nanyaTkv MOXHO
pacnonoXuTb B faHHOI nocnefoBaTenbHocTU: oT P. erecta, P. norvegica,
P. tabernaemontani go P. argentea, P. silesiaca n P. leucopolitana. Ca-
Mble KpYMHble >Xene3ncTble TPUXOMbl HabnwpgawTcs y P. crantzii (56,9 X
59,1 mkm) u P. norvegica (40,2X31,7 MKM).

Bock. JlucTba Bcex BMAOB, HO He BCeX 3K3EMMIAPOB OLHOr0 BMAa nanya-
TOK MOKPbITbl BOCKOBbIM HANETOM, BbIMOAHAWNUM  3aWUTHYIO  (QYHKLUIO
(puc. 11).

YcTbula BCeX PO30OLBETHbLIX, B TOM YUC/e NanyaTok, TONbKO aHOMOLUUT-
Hble (YesTaeBa, 1979; lacaHoB, 1962 u Ap.). OHM OKPY>KEHbl OrpaHUYEHHbIM
YWUCNIOM KeTOK, He OT/MYaloLWMXca no pasmepaMm u (OpMe OT OCTalbHbIX
Kknetok anugepmbl (Metcalfe, Chalk, 1950).

BonblWnHCTBO yCTbUL, y NpefcTaBuTeneit poga Potentilla okasanuch aHo-
MOLMTHBIMU — YCTbULA OKPYXeHbl 4—6 (0YeHb pefKo Tpems) anujepmalib-
HbIMW KNeTkamu. Pasmepbl YCTbWL, pa3HbiX BUAOB pa3nnyalTca — camble
mManeHbkue yctbuua y P. silesiaca — y Bufa ¢ npunogHumatrowimMmmncs nobe-
ramm m3 cyxux mectoobutanmii (19,1X15,6 MKM). Y 3TOro BMAa Ha BepXHeN

Pasmepbl ycTbuy, (f£m ™ ), MKM

Dimensions of stomata, uT

BepxHsAs cTOpoHa HwKHAA cTopoHa
Bua Upper side Lower side

Species OnvHa LLnpuHa OnnHa LLvpuHa

Length Width Length Width
P. norvegica L 28,1+0,6 20,4+0,4 25,0%0,3 19,9+0,3
P. heidenreichii Zimm. 29,5+0,8 23,4+0,8 23,6%0,2 18,5+0,2
P. tabernaemontani Asch. 27,5+0,3 21,5+ 0,3 26,9+0,2 21,2+0,2
P. crantzii (Crantz) Beck 25,3+0,3 18,6+ 0,3 24,7+0,3 18,3+0,3
P. subarenaria Bomb. 24,8+0.3 18,7+0,3 23,5%0,3 17,9+0,3
P. arenaria Borkh. 21.1+0,4 16,1+0,3
P. argentea L 25.5+0,7 18,9+0,5
P. silesiaca Uecht. 191 +0,3 15,6+0,3
P. leucopolitana P.-J. Mdll. 21.1+0,5 17,1 +0,9
P. thyrsiflora (Hiils.) Zimm. 27,9+0,5 20,8+0,5
P. reptans L 22,2+0,3 17,5+0,3 20.3%0,2 16,6+0,2
P. erecta (L.) Rausch. 24,6+0,2 19.2+0,2
P. anserina L 25,7+0,6 18,7+ 0,5 21,2+0,4 15,7+0,4
P. canescens Bess. 25,8+0,8 19,6+0,4
P. intermedia L. 281%1,2 21,3+ 07 252+0,5 20,0%0,6
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CTOPOHe finucTa YycTbML Mano. Huskopocnble BMAbI K3 CYXUX MeCT fydlle
3awmuieHsl ot Betpa (P. tabernaemontani, P. subarenaria, P. arenaria),
UX yCTbMLa KPYMHEE W Ha BepxXHeil cTopoHe nucTa ux 6onblie. Camble 60/b-
e ycTbuua umeldoT P. norvegica, P. erecta n P. heidenreichii n3 ymepeH-
HO BNaXHbIX MecToobuTaHuii. Pa3mepbl YCTbUL, BCEX BWOB NanyaToK Ha
BEPXHE CTOPOHe KpyMnHee, YeM Ha HWXHel (Tabnuua).

Cpean aHOMOUMTHbIX YCTbML, MHOrmx Bmaos Potentilla aBTopom 06Hapy-
XEeHbl M yCTbULA C OAHON MNOGOYHON KNETKON, OTHECEHHbIe HEKOTOpPbIMU
nccnegosatenamMmn K remmnapayutHoiM - (Van Cotthem, 1970; Wilkinson,
1979). OTmeyass CX0ACTBO 3TOro Tuna C MapauuTHbiM, . M. YiANbKUHCOH
YKa3blBaeT, 4YTo remunapauuTHble YCTbMLia MOryT BCTpeYaTbCA cpefu napa-
3UTHbIX, HO peako. A. A. MHampap (Inamdar, 1969) u gpyrve nHAnCKue
uccnegosatenn (Patel, Inamdar, 1971) oTmedyawT, 4TO YCTbMLA C OAHOW
noboYHONM KMETKOW BCTpevarTCA Kak Cpeaun aHOMOLMWTHbIX, TaK U CPeAn HEeKo-
TOpbIX Apyrux TunoB. B ycTtuuHoii cucteme A. A. Matena (Patel, 1979),
cocTosilein n3 44 TMNOB, ycTbMLa C 0AHON NO6GOYHOW KNEeTKOW Ha3BaHbl FeMu-
napauutHeiMu, a 'y H. A. Axenn (1975) — naTepuuUTHLIMU.

Cpefyn Ha3BaHHbIX Bbllle TUMOB aBTOPOM 06HApYXeHbl HEKOTOpble He
4yacTo BCTpeyaemble aHOManuM — fABa yCTbuua MNOAPAA B Lenoyke y P. nor-
vegica u gBa ycTbuua, coenHeHHble 60kom y P. tabernaemontani u Ha3BaH-
Hble cocegHumu (contigous stomata) B aHrMICKOW nuTepaType U ABONHMKO-
BuaHbiMn y H. A. AHenw.

Ob6cyxaeHne

K onucaHHomy K- JinHHeem B 1753 r. Bugy P. argentea L. nocnegytouiune
CUCTEMATUKN OTHOCUAWUCL No-pasHomy. B 1814 r. . BaneHnbepr Bblgenun w3
Hero Bug P. impolita Wahl. N3 P. argentea n P. impolita, B cBol0 ouyepefb,
BblieNIeHO HeckKonbko BMAoB — B 1852 r. P. tenuiloba Jord., B 1884 P-dis-
secta (Wallr.) Zimm un gp. Ho ganeko He BCe CMCTeEMaTUKN MPU3HAKOT Bblfge-
NeHHble M3 P. argentea TakCOHbl CaMOCTOATeNbHbIMM Bugamu. P. impolita
cuuTaloT nofgsuaom unam Bapuetetom P. argentea (Ascherson, Graebner,
1905; Ball u gp., 1968; Garcke, 1972; Gleason, 1968; Hegi, 1922—1923;
Dostal, 1982; Wolf, 1908 u ap.), P. impolita — camocToATeNbHbIM  BUAOM
(KO3enuyk, 1941; YepenaHoB, 1981; YesTaeBa, 1981; Borhidi, Isepy, 1965;
Eichwald, 1962; Galenieks, 1957; Marklund, 1933—1934; 1940; Natkevi-
caite-lvanauskiene, 1971; Rothmahler, 1976 u ap.). [iBa nocnegHux aBTopa
npusHatot P. tenuiloba n P. dissecta Takxxe camoCTOATE/NIbHbIMU BUAAMU.

Hanbonee BaXHbIM NPU3HAKOM npw onpegeneHun P. argentea n P. impo-
lita ABnseTCcA rycrota ONyweHWs Ha NUCTbAX. BepxHAs cTopoHa nucTa y
P. argentea Ao/KHa 6blTb 3eN1€HON, MOYTU FOMOA WAW HErycTO OMYLUEHHON, Y
P. impolita oHa Tyckno-cepo-3eneHas, Hepeako 6en0BaTO-CEPO-BOWNOYHAS.
Mpr3HaK ONYLUEHNA BCE XK€ OYeHb W3MEHUYMB — BEPXHAS MOMOBUHA pacTeHus
MOXeT ObiTb MOKPbITA Kak Yy TunuyHoro P. argentea, HUXHAA — Kak y
P. impolita »n Hao6opoT. OnyLweHne W3MEHSETCA TakXe B 3aBUCMMOCTU OT
BPeEMeHu roja.

Ha ocHoBe 3kcnepumMeHTOB BblpalwimBaHua P. anserina, A. Poycu (Rousi,
1965) pgokasan, 4TO ryctota OMyWeHUs 3aBUCUT OT YCNOBWIA MecTOMpowus-
pacTaHusi — B OCHOBHOM OT B/IQXHOCTWU MOYBbI W BO3Jyxa. HeusMeHHbIM e
NpW3HaKoOM SBAAETCA TUM  BOJIOCKOB. 3TO MNOATBEPXAAT M 6OTaHWUKK
T. 4. Makywko n A, ®. VnbnHckas (1984) oTHoCUTENbHO 60JbLIMHCTBA
YKPaWHCKUX BMAOB NanyaToK — TWUMNbl BO/IOCKOB Ha /INCTbAX, Yalle NNCTUKAX
M LUBETOHOXKAX HEM3MEHHbIE, & WX KO/IMYECTBO MOXET BapbMpOBaTb B 3aBUCKU-
MOCTU OT (hasbl PasBUTUS U 3KONOTMYECKMUX YCTOBUIA.

Bonockn P. argentea u P. impolita oguHakoBble, a TaKOi W3MEHYMBBIN
Npu3HaK, Kak rycrota OMyLeHWUA He ABNAETCA AMarHOCTUYEeCKU LeHHbIM. Ha
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OCHOBE 3TOT0 MOXHO CKa3aTb, YTO MPM3HAKM OMNYLIEHUS He MO3BOJAKT Bblje-
nmtb P. impolita, P. tenuiloba n P. dissecta caMocToATeNbHbIMU BUAAMMU.

TaKCOHOMMYECKN CNOXHOM, NPUHATON B pasHOM o6beme rpynnoii, SBNS-
eTca Takxe nogcekuma Collinae n3 cekumn Argentea. VM3 atoil rpynnsl B
Mpubantuke pactyT P. silesiaca, P. thyrsiflora, P. leucopolitana. Mpun naeH-
TMUKaLUM 3TUX BHELUHE MOXOXWX BWAOB BbLIACHWIOCH, 4YTO KPOMe TPYAHO
O0MNO3HaBAEMbIX MAKPOMOP(ONOrMYeCKUX NPU3HAKOB MOXHO ONUPaTbCA W Ha
CTPOEHMe BOJIOCKOB.

HekoTopble TPYyAHOCTM TAKCOHOMMWYECKOrOo MNOpsigka CBA3aHbl TakXe C
nepapxmusauuein AByx 61M3KMX TakKCOHOB M3 cekumu Rivales — P. interme-
dia v BbigeneHHoro n3 Hero P. heidenreichii. C TpygHOCTAMM CBA3aHO M pas-
nuyenne P. heidenreichii oT eHOTMNMYECKU CXOLHOIO NPeACTaBUTENS CeKLUN
Argentea — P. canescens (JlexT, 1987 a, 6).

Mpu pasnuueHun P. intermedia oT P. heidenreichii ryctoTta onyweHus un
TUN BOJ/IOCKOB ABAAKOTCH He eAWHCTBEHHbIMW NpU3HakaMu — WHHOPMAaTUB-
HbIMW OKa3blBAlOTCA TaKXe OKpackKa pacTeHWs W TOWWHA NNCTbEB.

Xopowum Mpu3HaKoM MAEHTUHULMPOBAHUS BUAA SBNAETCA, KPOME pasnu-
uunii B rabutyce, hopMe IMCTOYKOB W 3y6UYMKOB, TUM BOMOCKOB. [MOBEPXHOCTb
nmucteeB P. canescens NOKpbITa KOPOTKUMU W SAWNHHBIMW - TNAAKOCTEHHbIMU
BOMIOCKaMM pPa3HOro AuameTpa, BOMHUCTOCTEHHbIE BOJIOCKM OTCYTCTBYIOT
(puc. 12).

MpakTUYeckn TONMbKO MO TUMY BOJIOCKOB MAEHTU(MUMPYIOTCA eHOTUNU-
YECKN OYeHb MOX0Xue P. tabernaemontani n P. subarenaria (P. arena-
riaXP. tabernaemontani) u3 cekyun Aurea. CTpoeHMe BONOCKOB NoOA-
TBEPXAAET NpeAnosioXeHne o rubpuaHoM npoucxoxgeHum P. subarenaria —
ero 3Be3guyaTble BOMOCKM MPOMEXYTOUYHbl MEXAY OAHOK/IEeTOYHbIMW BO/OC-
kamn P. tabernaemontani 1 MHOroBeTBUCTbIMW 3BE€344YaTbiMU BOMOCKAMMU
P. arenaria. MNpn Tom P. subarenaria — HECOMHEHHO CaMOCTOATE/IbHbIN BWA,
OH Mpou3pacTaeT M Ha TaKWX TeppuTopuAX, FAe OAWH U3 ero NpejKoB OTCYT-
cTByeT (Jlext, 19876).

MpomexyTouHbiMKM Mexay P. arenaria (21,1X16,1 mkm) u P. tabernae-
montani (26,9x21,2 MKM) fBNAKOTCA TakXxe pasmepbl ycTbul P. subarenaria
(23,5X 17,9 MKM).

B 3aKntoyeHVe MOXHO CKa3aTb, 4YTO TUM BONOCKOB fABMAETCA OAHUM W3
BaXKHEMLWMNX MPU3HAKOB WAEHTU(PMKALUN CAOXHbLIX, 4YacTO CMOPHbIX BUAOB
poga Potentilla. 3To oTHOCMTCA K OMNpefeneHnt0 TakKMX BUAOB, Kak
P. heidenreichii, P. canescens, P. sileciaca, P. thyrsiflora n P. leucopoli-
tana. Ha rubpugHoe npoucxoxpaeHne P. subarenaria ykasbiBaeT Takxe
CTPOEHMe BOJIOCKOB 3TOr0 BUfA.

ABTOp BblpaXxaeT NpuU3HaTeNbHOCTb Y. KannaByc 3a MpOBeAeHWEe aHanu-
30B.
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VHCTVTYT 30010rMM 1 60TaHWKW MocTynuna B pegakLmio
AKafiemun Hayk 3CTOHckoii CCP 14/VI11 1987
Malle LEHT

POTENTILLA L BALTIKUMIS

Lehe epidermis

Uuritud 16 maranaliigi lehtedel esinevad liht- ja n&armekarvad. Sileda, nasalise vdi
lainelise pinnaga Uherakulised lihtkarvad ja siledapinnaliste harudega mitmerakulised
tahtkarvad on labimdddult ja pikkuselt erinevad. Naarmekarvad on enamikul balti mara-
naist Uhesuguse ehitusega (erinevad veidi P. crantzii (Crantz) Beck ja P. reptansi L
omad). Karvade tiip on makromorfoloogiliste tunnuste kdrval véaga hea liike eristav
tunnus.

Pdhiliselt karvasuse tiheduse alusel (see on aga védga muutlik tunnus) iseseisvate
liikidena eristatud P. argentea L. ja P. impolita Wahl, karvad on téiesti Uhesuguse ehi-
tusega, seepdrast pole pdhjust neid taksoneid iseseisvateks liikideks pidada.

P. arenaria Borkh., P. tabernaemontani Asch. ja P. subarenaria Borb. karvade uuri-
mine kinnitab viimase liigi hubriidset paritolu — P. arenarial on ainult 15—40-haruli-
sed téhtkarvad, P. tabernaemontani’\ ainult sirged Uherakulised lihtkarvad, P. subarena-
ria’l aga sirged Uherakulised karvad ja véaheharuised tahtkarvad (harusid 3—10),
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Enamik balti maranate ShulGhesid on anomotsuiutsed, erinedes vaid moddtmetelt: kdige
véiksemad on P. silesiaca Uecht. 8hul6hed ja kdige suuremad P. norvegica L. ja P. taber-
naemontani omad. Anomotsiitsete ohuldhede seas ieiti enamikul liikidel ka hemipara-
tsuttseid Ohuldhesid (Uhe kaasrakuga ohul6hed) ja uksikuid pidevaid (contiguous) 6hu-
I6hesid P. norvegia'lja P. tabernaemontani’].

Malle LEHT
THE GENUS POTENTILLA L IN THE BALTIC REPUBLICS
Epidermis of the leaf

The leaf surface of 16 Potentilla species studied are covered with simple and glandu-
lar hairs. The simple unicellular trichomes of different length and diameter have smooth,
wavy or tuberculate surface. The branches of multicellular stellate hairs have a smooth
surface. The glandular hairs of the majority of the Baltic Potentilla species are of
similar structure (those of P. crantzii (Crantz) Beck and P. reptans L. somewhat diffe-
rent).

The type trichomes is a very good character for indentifying taxonomically
complicated taxa.

P. argentea L. and P. impolita Wahl, have been described as independent species
mostly on the basis of their hairiness density. Whereas their trichomes are exactly
of the same type, the density being a very variable character, there is no ground for
separating them as different species, at least on the basis of hairiness characters.

Study of the hairs of P. arenaria Borkh., P. tabernaemontani Arch, and P. subarenaria
Borb. assures the hybrid origin of the last mentioned species. P. arenaria has only
stellate hairs with 15 to 40 branches, P. tabernaemontani only straight unicellular hairs,
the hair cover of P. subarenaria being intermediate with its straight unicellular hairs and
stellate hairs having less (3—10) branches.

Most of the stomata of Potentilla are anomocytic and differ only in their size —
the smallest are those of P. silesiaca Uecht., the largest ones of P. tabernaemontani and
P. norvegica L. Among the anomocytic stomata another type was found — nearly all
the Baltic species have also some hemiparacytic stomata (stomata with one subsidiary
cell). In the epidermis of P. tabernaemontani and P. norvegica some contiguous stomata
were also found.
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Manne NEXT

POTENTILLA L. B MPUBANTUKE
MbINbLUEBLIE 3EPHA I CEMEHA

M3yyeHne MOP(ONOrnn MbiNbLEBbIX 3€PEH C MNOMOLbI0 CKaHWUPYHLWEro
3/1eKTPOHHOro Mukpockona (C3OM) pewaeT MHOrMe Npo6aemMbl MO BbIACHEHUIO
BHYTPMBMAOBO/ CUCTEMATUKM HEKOTOPbIX poaoB, Hanpumep, Aegitalis,
Trillium, Cicer, Ephedra, Salvia, Paeotiia, Paris, Rubus un gp. (Brisson,
Peterson. 1976; Weber-El Ghobary, 1985; Lamba, Gupta, 1981 u gp.).

Llenbto gaHHoOW paboTbl 6bl10 M3yyeHME MOPGONOrMM CEMAH U Nblfble-
BbIX 3epeH npubanTtuiicknx BupoB poga Potentilla L. n 61n3kux emy pogos
n3 cemeiictea Rosaceae gnd BbIACHEHUS Ba)XHOCTW HEKOTOPbIX TFeHepaTuB-
HbIX MPU3HAKOB B CUCTeMaTMKe pofa.

Martepuan n metoguka

C nomowbio COM wu3syuyanu nbinbly U cemeHa repbapHOro marepuana
BCex npmbanTuiickux Buaos nanyatok Potentilla L. (21 Bug v3 4 nogpofos).
N3yyanun 5—8 3k3eMnnapoB, U3 pejKnX BUAOB — B 3aBUCUMOCTM OT KONW-
yecTBa AJOCTYnHoro matepuana (Jlext, 1987; 1988).

OT Kaxpgoro sksemnnapa 6panu 3 3penbiXx MNblibHUKA U 3—5 3penbix
cemMsH. MbIbHUKN NPUKNENBan C NOMOLLbI ABYXCTOPOHHER NIMNKOWA NeHTbI
Ha CTONMKU U pa3buBanu wurnoii. CemeHa npuknenBanu kneem MBA wnnu
NUNKOA neHToi. MpenapaTbl NOKPbIBaAW TOHKWM CNoeM 30/0Ta (METOAOM
HanblNeHna) u npocmaTpueany ¢ nomouwbio CAM TESLA BS 300 B na6opa-
TOPUW 3NEKTPOHHON MWUKPOCKONUWU TaNNMHHCKOTO MOIMTEXHUYECKOTO WMHCTU-
TyTa 1 TESLA BS 301 B WHcTUTyTe 300n0rum n 6otaHnkn AH SCCP.

PesynbTathl

MbinbueBble 3epHa

Bce u3yuyeHHble npubanTuiickne nanyaTKu WMeET W30MONApHble TPEX-
60po3gHble  MNbibLEBble 3epHa MPOAONTr0BaTO-3//INNCOMAANBHONW, WHOr4a
HEMHOrO OKPYF/ieHHOW (hopMbl. Pazmepbl MNbiNbLEBbIX 3€pEH B OAHOM Mblfb-
HWKe WHOrfja CUNbHO BapbupytoT (puc. 1), AOBOSIBHO YAacTO BCTpevarTCs
fethopmupoBaHHble 3epHa (puc. 2), YTO 3aBUCWUT, BEPOSATHO, OT CTEMeHU WnX
3penocTu.

Pa3mepbl NblibLEBbIX 3epeH NpubanTUiCKMX NanyaToK BapbUpyloT B
cnegylWmnx npegenax: nonspHas ocb ot (18)20 pgo 35(40) MKM, 3KBaTo-
puanbHblii guametp oT (10)12 go 18(20) MKM. ManeHbKUX 3epeH MeHblue,
yeM 6onbliMX. LAWHA NOMAAPHOW OCUM MbliNbLEBLIX 3€peH OAHOr0 BMAa
BapbMpPyeT B OCHOBHOM B npefdenax 10 MKM W 3KBatopuanbHblii gnameTp B
npegenax 5 mkm (tabnuua).

Mo wkane . OpaTmaHa (Erdtman, 1945), rge rpynnbl pasmepoB Mbifb-
LieBbIX 3epEH YCTAHOB/IEHbl C YYETOM [AMHbI MONSPHOM OCU, Mbl/bLEBbIE 3ep-
Ha Potentilla oTHOocATCA K rpynne cpegHux (oT 25 fo 50 MKMm).

OpHameHTaumMa 3K3WHbI MNbINbLEBLIX 3epeH Yy Bcex BWMAOB poja Potentilla
cTpyivatas (puc. 3—13). CKynbNTYpHble 3/EMEHTbl [AUHHbIE, pPacnoso-
XeHbl 6ofiee MAM MeHee MepPUAMOHANbLHO W NapanienbHO; WHOFAA COEfUHSA-
I0TCA aHacToMo3aMy WM 3anyTaHbl Mexny coboil. BapbupyeT ux BbicOoTa ”
WMpUHa — Ha GoTorpaduax 370 XOpPOoWo BUAHO MO YeTKO uan cnabo Bblpa-
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Mpepenbl BapbMpPoOBaHUSA pasMepoB MblfbLEBbIX 3epeH NPUGanTUCKMX nanyaTtok
Potentilla L

Observed range of dimensions of pollen grains
of the Baltic cinquefoils Potentilla L.

Ywncno name-
PEHHbIX 3€- [AnnHa nonsipHoi [ANnHa 3KBaTOpPMaIbHOMO
Bug peH ocK, MKM avameTpa, MKM
Species Number of Length of the Length of the
measured polar axis equatorial axis
grains
P. norvegica 20 40,7 — 23,9 124 — 19,6
P. erecta 20 335 — 26,7 137 — 176
P. argentea 20 20,8 — 315 98 — 15,6
P. crantzii 10 22,4 — 31,6 126 — 181
P. tabernaemontani 15 23,8 — 357 121 — 183
P. arenaria 15 24,3 — 30,9 13,6 — 189
P. subarenaria 26 27,2 — 36,0 13,3 — 17,9
P. goldbachii 10 254 — 38 139 — 198
P. anserina 1 26,2 — 31,1 139 — 16,2
P. reptans u 253 — 34,4 13,2 — 15,3
P. fruticosa 10 23 — 28,5 11,8 — 16,8
P. bifurca 7 205 — 32,7 136 — 17,3
P. canescens 6 209 — 28 152 — 184
P. leucopolitana 9 17,9 — 34,6 145 — 17,3

XEHHOMY PUCYHKY 3K3WHbl. DK3MHA, MO HAWMUM fAaHHbIM, HenephopUpOBaH-
Has. OpHaMeHTauuMa NblbLeBbIX 3epeH cnabee Bcero BbipaxeHa y P. suba-
renaria Borb. n P. silesiaca Uecht. Yactota cTpyek y pasHbIX 3epeH pas-
NINYAETCA OYEHb Mano.

Ona cpaBHeHWA OblAM MPOCMOTPEHbI TaKXe MblblLEeBble 3epHa HEKOTO-
pbiX npepctaBuTeneit 6nmM3kux kK Potentilla pogos u3 nogcemeicts Rosoi-
dea. PucyHOK nbinbueBbiXx 3epeH Geum L., Fragaria L. m Comarum L.
B OCHOBHOM TakOW >e, Kak y fanyatok — CTpyiuaTbiii, HenepthopnpOoBaH-
Hbl/A, MblNbliEeBble 3epHa MPOAONATrOBaTO-3/AUNCONAANbHbIE, TPeX60p03aHbIe
(puc. 14—16).

MoBEPXHOCTb Mbl/bLEBbIX 3€PEH Yy OCTalnbHbIX HabnfaeMblX pOLOB
CYLECTBEHHO O0TnMyaetca (puc. 17—23). 9k3nHa Rubus L. wwunosaTtas, nep-
thopupoBaHHasa, y Alchemilla L. — nokpbiTa psifamy HEXHbIX HEBbICOKMX
6yropkos, y Filipendula Adans. 6yropku KpynHee W pacrnofioXeHbl pac-
ceaHHo. CKynbnTypa MuKpocnop Rosa L. COCTOMT W3 M3BWAUCTBIX TYCTO pac-
MOMOXEHHbIX LITPUXOB, MEXIITPMXOBAA 3K3MHa nepdopupoBaHHas. OpHa-
MeHTaums Agrimonia L. HanomMuWHaeT CKy/nbnTypy Rosa, HO He MMeeT nep-
thopauun. TbinbleBble 3epHa BCeX HasBaHHbIX pPOAOB Tpex60opo3fHble, a
Sanguisorba L. — wecTtnbopo3gHbie, cO cNaboBbIpaXKEHHbIM FPAHYNAPHbIM
pucyHkoMm. 3epHa Poterium L. 6e3 ueTkux 60po3g, C TPeEMs BbiCTynamu,
MOBEPXHOCTb MeNKO3epHucTas.

3a wucknouveHvem Filipendula, Bce W3y4YeHHble MblbLEBble 3epHa MNOA-
cemeiictBa Rosoideae MOXHO OTHeCTM K rpynne cpegHux no I. 3pATMaHy.
Mbinbuesble 3epHa Filipendula camblie maneHbkue B nogcemelictee Rosoideae
N npuHagnexart K rpynne menknx (10—25 MKM).

CemeHa

CTpoeHve noBepxHOCTU cemaH B poge Potentilla pasnuuaetca 6onblue,
YyeM CTpOeHVEe MOBEPXHOCTU Mbl/bLEBLIX 3€PEH.

CemeHa fllLeBUAHbIE WAW MPOLONTOBaTO-ANLEBUAHbIE, HE COBCEM pery-
NAPHOW (hOpMbl, KOPUYHEBBIE, BYrpUCTble, MOPLLUHUCTLIE.

PUCYHOK MOBEPXHOCTU CEMSH HaMW UCCNeAoBancs Ha Tpex YPOBHAX. Mpu
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ManeHbKux yBenuyeHunax (200X) pacno3HaBaemblii pPUCYHOK opmupyeTcs
U3 LWWPOKNX, LOBONLHO MAOCKUX LWTPUXOB, NOKPbIBAKOLWUX CUHHYK CTOPOHY
ceMeHW. Ha cnuHKe wTpuxa 06bl4HO 06pas3yeTcs HeBbICOKUIA rpebeHb. Bes
MOBEPXHOCTb ceTyaTas. Ha 3TOM ypOBHe BMAbl HE PasnnynTb Mexay coboil
(puc. 24—26).

Mpn cpegHnx ysBennyeHnsax (1000—2000X) cTaHOBUTCHA XOPOLIO 3aMeT-
HOl ceTyaTas CTPYKTypa, PUCYHOK Y pa3HbiX MOAPOAOB Pa3Hblii.

Y P. argentea L., P. impolita Wahl., P. canescens Bess., P. intermedia
L., P. norvegica L. u gpyrux Bmgos u3 nogpoga Hypargyrium Fourr. rpa-
HULbl KNETOK HeyeTKue, neTnu obpasyloTca u3-3a Yrnyo6neHus ueHTpa u
BbICTYNAaKLWMX Kpaes KNeTok. Mpu 6onbwinx ysennyeHnax (6000X) nosepx-
HOCTb KNEeToK rnagkas (puc. 27—29).

Y P. tabernaemontani Asch., P. crantzii (Crantz) Beck, P. arenaria
Borb., P. subarenaria, P. erecta (L.) HaTpe, P. reptans L. (nogpos Dyna-
midium Fourr.) ceTyaTblii PUCYHOK 06pa3yeTcs K3 SICHO BbIPaXXEHHbIX MeX-
KMETOYHbIX NIMHWIA. LieHTpanbHaa 4YacTb KAeTKu 06bl4HO He yrnybnsertcs
(pnc. 30—32). Mpu 60NbWKX YBEINYEHUSX NMOBEPXHOCTb KMETOK rnajkas.

Y P. anserina L. ceTyatocTb (QOpPMUPYETCA TOXE W3 MEXKNETOYHbIX
NWHWIA, HO MOBEPXHOCTb 3NWAepMuca Cnerka MOPLWWUHWUCTAS W HanoMUHaeT
neprameHT. LieHTpanbHble 4acTW KNeToK He yrny6neHbl, HO NO Kpasam 3anwu-
JepMuc HeMHOro BO3BbllweH (puc. 33).

Y BCex 3TuUX BUAOB cemeHa 6e3 BOJIOCKOB. [/IMHHBIMU MPAMbIMW BOJIOC-
Kamy nokpbITbl cemeHa P. fruticosa L. (puc. 34).

OTnnyaloTca U pasMepbl CeMAH: camble Mefnkue B nogpoge Hypargyrium
(cpegHas gnuHa P. argentea 0,85 mm; P. heidenreichii 0,99 mm; P. norve-
gica 0,9 mm). ¥ Bugos u3 nogpoga Dynamidium (P. subarenaria 1,68 mwm;
P. erecta 1,6 mm; P. reptans 13 mMm) cemeHa KkpynHee, y P. anserina,
eANHCTBEHHOrO npubanTuiickoro npeacrasutens nogpoga Chenopotentilla —
camble KpynHble (gavHoW oT 1,8 o 2,2 mm). N3mepsanu B cpegHeM 50 ceMsiH.

O6cecyxaeHne

Tpex60po3aHble 3epHa, T.e. 3epHa C Tpems MepuanoHanbHbIMM 60po3faa-
MU, MO-BUAMMOMY, ABNAKOTCA OCHOBHbIM TUMOM, XapakKTepHbIM AN ABYLO0/b-
HbIX. DTOT TUM HEN3BECTEH ANS APYTUX CEMEHHbIX PacTeHUn.Tpex6opo3aHbIi
TMN CYUTalT NPUMUTUBHbLIM, B MPOLECCE IBOMIOLMM U3 HErO MO O4HON NUHWM
o6pa3oBanncb MHOro60po3f4HbIA 1 6€360p034HbLIA TUMNbl. B npegenax fpyroi
MHUN 3epHa C €4WHCTBEHHOW AWCTanbHON 6GOPO340M NO OTHOLIEHWIO K MOM0-
XEHWIO cnopbl B TeTpage MpuBennM K 06pa3soBaHWMI0 MPOKCUManbHOr0 OAHO-
60po3fHOro, ABYyX60p034HOro, MHOro6opo3gHoro u 6e360p034HOr0 TUMOB.
dopma 1 BeNMUYNHA MblbLEBbIX 3epeH, BUAMMO, NPaKTUYECKOro 3HauyeHus npu
Knaccuukaumm He MMEIOT, XOTSA OYeHb KPYMHble WM OYeHb MeNKue MNblfblie-
Bble 3epHa XapaKTepu3ylT HeKoTopble TakcoHbl (Mmc, 1964).

CKynbnTypupoOBaHUe 3K3MHbI, HECOMHEHHO, CBA3aHO CO CMOCO60M Onblfe-
HUSA. Y 3HTOMOMUNbHLIX PacTeHWid 3epHa CKyNbNTYypUPOBaHHbIE, Yy aHeMo-
(UNbHBIX — HeT. QHTOMOPUANIO CUYMTAIOT MPUMWUTUBHBIM CMOCOBOM OMblne-
Hua (derpu, Maiin, 1982).

Cpefn M3yYeHHbIX Hamy NbIbLEBLIX 3epeH BUAOB nofcemeiicTea RoOSOi-
deae Tonbko Sanguisorba officinalis L. n Poterium sanguisorba L. oka-
3a1Cb ManocKynbnNTypupoBaHHbIMK (NepBas M3 HUX LiecTMbopo3fHas, BTO-
pas — C HedAcHbiMKW 60po3famu). ITO eAUHCTBEHHbIe aHEMO(U/bHbIE BUAbI
cpean usydeHHblX. o Teopum A. Umca (1964) n K. ®erpu v J1. BaH fep
Malina (1982), oHW, NO BCeil BEPOATHOCTU, 60/ee pasBUTbl CPEAUN M3YUEHHbIX.

N3BeCTHO, YTO CTPOEHME FeHepaTUBHbIX OPraHOB pacTeHWii KOHCepBaTWB-
Hee, YeM BereTaTWBHbIX. B cemelicTBe Rosaceae 601bLWMWHCTBO POAOB MO
CTPOEHWIO LBETKA OYEHb MOXOXW, BapbUPYIOT B OCHOBHOM pa3Mepbl LBETKa
M UBET NernecTKos.
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B uBeTke TruHeueli wuMeeT 00fee KOHCEpPBATUBHYI CTPYKTYpPY, YeM
HapyXHble yacTh uBeTka. Hambosnee M3MEHYMBOW 4aCTblO TMHELEes CHMTalT
pbiabLe, CMyXallee OpraHOM BOCMPUATUA MblAbLEBbIX 3epeH. VMI3BECTHO, 4TO
NMOBEPXHOCTb PbifibLla U TKaHW CToN6MKA MNPOABNAT U30UpaTeNbHOCTL B
OTHOLUEHMN MnpopacTaHWa MblNbLEBOr0 3epHa W pocTa MblbLEBON TPyOKM
(Perpu, BaH gep Menn, 1982).

B pope Potentilla MHOroo6pasHoii 4YacTblo B LBETKE ABMAAETCA TUHELEN,
xoTa K. ®epru nJ1. BaH fep Maiin (1982) cunTaroT ero camoii KOHCepBaTUBHOM
yacTblo UuBeTka. T. Bonb pasgenun pog Potentilla Ha nogpofbl B OCHOBHOM
no opMe M MecTy OTXOXAeHus cTtonbmka ot 3asAsm (Wolf, 1908). Mo Tem
e npuHuMnam coctaenan ceok cuctemy nanyatok CCCP C. B. HOsenuyk
(1941). OH pasgenun pog Potentilla Ha 7 nogpogos. Mpubantuitickne nan-
yaTKy NpUHaANeXaT K 4YyeTblpeM M3 HUX. ITa CUCTeMa C HEKOTOPbIMU M3Me-
HEHUAMM WCNONb3yeTcs U ceivac.

B otnnuune ot cuctembl T. Bonbda, C. B. HO3enuyk otHocut P. fruti-
cosa (Dasiphora fruticosa) B camocTosATensHblt  pog Dasiphora, a
P. palustris (Comarum palustre) — B pog CoTaruT. . B. ban n apy-
rne (Ball v gp., 1968) ob6veguHaoT nogpoasl Hypargyrium, Dynamidium
n Chenopotentilla B nogpog Potentilla, a P. fruticosa un P. palustris oT-
HOCAT K caMoCTOoATeNbHbIM nogpofam poga Potentilla.

BaXHbIM [MarHOCTUYECKMM MPU3HAKOM SABNSETCA B 3TON cucTeme hopma
M MecTo OTXOXJAeHna cTonbuka. B gpyrux pogax cemeiictea Rosaceae gopma
cTonbmuKa TaKoW AMArHOCTUYECKON BaXXHOCTU He umeeT (kpome poga Geum,
rae y Bcex npubanTmiickmx BMAOB (popMa cTonbuka oTamyaeTcs).

CTpyiiuatas OpHamMeHTauWs MOBEPXHOCTU MblibLEBbLIX 3€PeH y BCEX Mpu-
6anTuiickux BUAOB ofuHakoBa (puc. 23—33), CYLECTBEHHbIX PasMYMniA HeT

N B UX pasMepax. AHanornyHa MoBEpPXHOCTb Y MbifbLeEBbIX 3epeH Fragaria,
CoTtarut n Geum.

XoTs BHeWHAA hopMa M MecTo OTXOoXAeHus ctonbuka B poge Potentilla
[OBO/MbHO pasfnuyHble, 3Ta pasHULA He ABNAETCH NPenATCTBMEM Npu rmbpu-
Au3aumm — B pode MHOT0 BWAOB, KOTOPble BO3HUKAW WMEHHO 3TUM MNyTeMm
(cpegn npubantuiickmx BmupgoB P. subarenaria, P. silesiaca u gp.). Tak
B nogpoge Potentilla (HamomuHaem, u4yT0 OH cocTouT M3 3 MOAPOAOB
C. B. KO3enuyka) BcTpeyatoTca rubpuabl Mexay 6onblnHCTBOM (3/4) BU-
foB atoro nogpoga (Ball v gp., 1986).

JKCMepMMeHTanbHO ObINM MOAy4YeHbl TMOpugbl Npu ckpewusaHuu Poten-
tilla n Fragaria-, CoTaruT u Fragaria. >Xu3Hecnoco6Hble ceMeHa pa3Bu-
Ba/NNCb MOC/e HEeCKOMbKWUX CKPeLLMBaHW, HO [0 B3POCNbIX PAacTEHW BblpoC-
Tanu TonbkKo rubpuabl P. fruticosa X F. vesca\ P. fruticosa X F. gran-
diflora; Comarum palustre X F. vesca u C. palustre X F. grandiflora,
KOoTopble Bce oKasanucb ctepunbHbiMu (Ellis, 1962).

JTOT 3KCMEepPUMEHT yKasbliBaeT Ha 6nm3ocTb Fragaria, CoTaruT u Po-
tentilla, a Takxe Ha To, 4YTO Mperpaga, Kotopas Morna 6bl MPenAaTCTBOBaTb
rmépugunsaunm, T.e. B3aUMOLENCTBMIO MblibLEBOM Tpy6KM CO CTONBUMKOM,
BHELWHWIA BWUA KOTOPOro OT/MYAeTCs B pasHblX MOAPOAAX, He HajexHas. 3To
HaBOAMT Ha MbICAb, YTO pa3nnyusa B (opme CTON6MKA He UMEKT TaKCOMOMMU-
YECKM CTO/Ib BAXXKHOTO 3HAUYEHMUA, YTOObI rNaBHbIM 06pa3oM Mo 3TOMY MpU3HaKy
BbleNATb nogpoabl B poge Potentilla.

OkasblBaeTca, YTO NOBEPXHOCTb CeMsAH B poge Potentilla He Tak ofgHoO-
06pa3Ha, KakK MOBEPXHOCTb Mbl/bLEBbIX 3epeH. CKynbnTypa MNOBEPXHOCTU U
pasMepbl CEMSH pasnMyalTcA Yy MpeAcTaBUTeNeH pasHbiX NogpofoB  (puc.
24—34).

Onupascb Ha MOP(OSIOTMIO TNaBHbIX FeHepaTMBHbLIX OPraHoB, TMHeues U
CEMSAH, MOXHO YyTBepXfAaTb, 4YTO MofApofbl B poge Potentilla — ecTecTBeH-
Hble TaKCOHbl, XOTA MblNbLEBble 3epHA y BCEX NanyaToK ofuHakoBble. OcTa-
€TCS HesiCHbIM, MOYeMy 3BO/IKOLMSA NpMBENa K BHELWIHEMY pa3HOo06pasnio ruHe-
uea, B TO BPeMs Kak MNbl/ibLEeBble 3epHa 0CTanncb 04HO06Pa3HbIMMU?
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Mo CTPOEHWIO MNbINbLEBbLIX 3€PEH, TMHeUes /i CeMAH MOXHO YTBepXAaTb,
Urto Comarum palustre, Dasiphora fruticosa u Potentilla sp. sp. npuHag-
nexart K pogy Potentilla, kak n cuntatoT aBTopbl «®nopbl EBponbi». Ho B
npegenax pofga Hafo Mcnosb3oBatb cuctemy nogpogos C. B. HOsenuyka —
nogpogabl Hypargyrium, Dynamidium u Chenopotentilla Henb3a coegu-
HATb B OAMH MOAPOA.

Poabl nopcemelictea Rosoideae coeguHeHbl B 5 TpubycoB. K Tpubycy
Potentillae npuHagnexat pogbl Geum, Fragaria, Comarum, Potentilla n
Rubus. Mo cTpoeHno reHepaTuMBHbIX opraHoB, Rubus B 3aTOT Tpmbyc He BXO-
OWNT — 3K3MHA MbIbLEBLIX 3€PEH He CTpyiiyartas, Kak y OCTalbHbIX, a LINMNO-
BaTas, nepopupoBaHHas; CEMEHA HE HA MOBEPXHOCTU TMMNAHTWUW, & B COYHbIX
KOCTSHMKax. B pgpyrue Tpmbycel Rubus Toxe He BxoguT. B Tpmbyce Ulma-
riae Tonbko oguH pod — Filipendula. B Tpubyce Satiguisorbae ux 6onblie —
Alchemilla, Agrimonia, Poterium u Sanguisorba. [Mo cTpoeHuto nbinbLe-
BbIX 3epeH (puc. 18, 21—23) 3TOT TpuMbyC BLIFNALUT OYEHb pasHOoO6pasHo,
NblNbLEBbIE 3epHa O4YeHb pasHble. Y Tpubyca COOpHbLIA, a He eCTeCTBEHHbIN
xapaktep. O reTteporeHHocTM 3toro Tpmbyca nuwyTt M. M. ®efopOHUYYK K
B. 4. CaBuubknii (1987).

Mpu3HakKn reHepaTWBHbIX OPraHOB — Mbl/bLEBLIX 3€PeH, CEMAH U TUHe-
Lesa oKasalncb TaKCOHOMWUYECKMU MONE3HBIMU HEe Ha YPOBHE BMAA, a B NoApas-
feneHnax Bblwe Bupa. Mcxopgs w3 mopgonorum  cemsH, (GOpMbl U MecTa
OTXOX[EHUS CTONBMKA MOXHO YTBEPXAaTb, YTO K CAMOCTOATE/bHbIM Nogpo”
pam poga Potentilla npuHagnexar Comarum palustre un Dasiphora
fruticosa. CnepyeT 06paTuTb BHWMaHWe Ha TO, 4TO noapoabl Hypar-
gyrium, Dynamidium wn Chenopotentilla Henb3s 06beANHATL B O4UH NOA-
poa. Mo cTpoeHMIO NbIbLEBLIX 3€pEH BUAHO, 4TO poAbl Fragaria, Potentilla,
n Geum 61u3kue, a pod Rubus oTnnuyaeTcs OT HUX U 3aCNYXMBaeT caMo-
CTOATENbHOro Tpubyca; CTPOEHMe MbiNbLEBLIX 3epeH B Tpubyce Sanguisorbae
yKa3blBaeT Ha ero c6opHbll (He eCTeCTBEHHbIN) XapakTep.

ABTOp BbipaxkaeT 6narofapHocTtb Y. Kannasyc, M. Paxu n H. KupbsaHo-
BOI 3a npoBegeHMe aHanm3oB Ha CIOM. ,
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Malle LEHT
POTENTILLA L. BALTIKUMIS
Tolmuterad ja seemned

Skaneeriva elektronmikroskoobi abil uuriti 21 Baltikumi maranaliigi (Potentilla L.)
ja neile ldhedaste perekondade (alamsugukonnast Rosoideae) liikide tolmuterade ja seem-
nete pindu. Maranate tolmuterad on Uhesugused — piklik-elliptilised, kolmevaolised, trii-
bulise pinnaga. Samasugune on ka maranatega Uhte triibusesse kuuluvate perekondade
Geum, Fragaria ja COmarum esindajate tolm. Samasse triibusesse (Potentillae) on arva-
tud ka perekond Rubus, milje tolmuterade pinna ja viljade ehitus erineb Ulejddanud pere-
kondade omast niivdrd, et ta peaks kuuluma omaette triibusesse. Triibuse Sanguisorbae
tolmuterade ehituse vdérdlemine osutab sellele, et vaadeldud triibus pole loomulik, vaid
kunstlik takson. Alchemilla liikide tolm on madalate ndsadega, Agrimonia tolmuterade
pinna mustri moodustavad pddristesse Uhinenud triibud, Sanguisorba tolmuterad on koguni
kuuevaolised ja vaga vdikeste nédsakestega, tolmuterad perekonnas Poterium on selgete
vagudeta, kolme suurema kdbrukesega, vdga peeneteralise pinnamustriga.

Perekonnas Potentilla on alamperekonnad pustitatud p6hiliselt emakakaelte ehitus-
like isedrasuste pdhjal. Kuna tolmuterad on aga tdiesti Uhesuguse ehitusega, tekib kusi-
mus, kas on dige emakakaela ehitust nii tdhtsaks pidada,, et selle alusel alamperekonnad
plstitada. Alamperekondadevaheliste «piiride» digsust kinnitab aga ka seemnete ehitus:
seemnepinna morfoloogia ja ka seemnete mddtmecj erinevad alamperekondade Idikes.

Kdigi vaadeldud generatiivsete tunnuste pdhjal voib Baltikumi maranate néitel oelda,
et alamperekonnad selles perekonnas on loomulikud taksonid. S. JuzeptSuki slsteemi
alamperekondi Chenopotentilla, Hypargyrium ja Dynamidium pole dige Ghendada uUheks
alamperekonnaks, nagu tehakse «Euroopa flooras»; Comarum palustre ja Dasiphora fruti-
cosa kuuluvad iseseisvate alamperekondadena perekond Potentilla koosseisu.

Malle LEHT
POTENTILLA L. IN THE BALTIC REPUBLICS
Pollen grains and seeds

Surfaces of pollen grains and seeds of 21 species of the Baltic cinquefoils and of
some species from 9 closely related genera of the subfam. Rosoideae were studied using
scanning electron microscope. The pollen of studied cinquefoils is monomorphic: their
grains are isopolar, tricolpate, the exine is meridionally striped. The pollen grains of the
genera Geum, Fragaria and Comarum which belong to the tribe Potentillae are very
similar to the grains of Potentilla. The genus Rubus has also been included in the tribe
Potentillae, but its pollen and fruits are so different from those of other genera that it
should make up a tribe of its own. The heteromorphism of pollen grains in the tribe
Sanguisorbae indicates that the tribe is not a natural taxon but a combined one: the
pollen surface of Alchemilla is papillate, that of Agrimonia is covered with whitled
stripes, that of Sanguisorba is slightly granulous and sixcolpate, and that of Poterium
nearly noncolpate with stripes and rows of very small papillae.

Subgenera in the genus Potentilla are mostly based on the structure of styles. As
pollen grains are monomorphic, a question arises whether the differences in the form and
the position of the style are taxonomically so important that subgenera should be distin-
guished on this basis. However, the study of seeds reveals some differences between sub-
genera : in subgen. Hypargyrium the seeds are small (about 1mm long), in subgen.
Dynamidium they are about 1.5 mm long, and the seeds of P. anserina, the only Baltic
representative of the subgen. Chenopotentilla, are about 2 mm long. The sculpture of the
seedcoat is also different: in subgen. Hypargurium the network pattern is formed by
clear cellwall lines, in subgen. Dynamidium the network is formed by emerged cell edges,
the surface of cells being flat, in P. anserina it resembles parchment paper.

On the basis of all generative characters examined it may be concluded that the
genus Potentilla consists of subgenera. However, the subgenera Chenopotentilla, Dyna-
midium and Hypargyrium (Juzeptchuck, 1941) should not be joined into one subgenus,
as it has been done in “Flora Europaea” (1968); Comarum palustre and Dasiphora
fruticosa belong to the genus Potentilla, to the subgenera of their own.

3 Eesti TA Toimetised. B | 1990 33
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3. IN'ymxmHeKac, M. JlexT

HOBbIE JAHHbIE O POAE POTENTILLA L. (ROSACEJIE)
BO ®/1OPE JINTBbI

BBefeHune

?ou, Potentilla - OfUH 13 KPYNHERLLIMX U Hanboee TAKCOHOMUYECKM CNIOXHbIX
pofoB cemelicTBa Rosaceae. CMOXHOCTb 3aKNHOYaeTCa B TOM, YTO HEKOTOPble
CUCTEMATMKM MOHMMAKOT BuAbl sensu lato, a gpyrue - sensu stricto, NOCTOAHHO
OMWCLIBAIOT HOBble TaKCOHblI WM W3MEHSETCA CTaTyC YXXe OMuCaHHbIX (/lexT,
1987). OCHOBOW 3TUX CYOBEKTUBHBLIX MPOGAEM ABNAETCS «TPYAHbIA XapaKTep»
pofa - nanyaTkuM PasMHOXalTCA BeretaTMBHO, MOMOBbLIM MYyTEM W
anoMUKTUYECKN, BCTpeyaroTea 1 rnbpuabl. Cpean eBponerickux nanyaTok ooHa-
pyXeHbl Tnépuabl mexay 3/4 sugos. KpoMme TOro, Ha Kparto apeana Bug MOXeT
BECTU cebs MO-MHOMY, YEM B LiEHTpe: B rpymnne P. argentea S. 1 BCTpevatoTCs BCE
BapMaHTbl Pa3MHOXEHUSA, HAYMHAas C NOMHbIX aMOMUKTOB 1 KOHYas COBEPLUEHHO
cekcyanbHbiMK pacteHusMmu (Mintzig, 1958). HekoTopble BUAbI BO3HUKN
rM6pMAOreHHO, HO B HACTOsLLEE BPEMS ABAAIOTCA 06/UraTHbIMM anOMUKTaMu.

B /TuTBe He4OCTATOMHO XOPOLLIO M3y4eHbl BUAOBOI COCTaB poja v pacrnpocTpa -
HeHWe OTAeNbHbIX BMAoB. [lo 1987 r. B pecny6smke 6bI10 M3BECTHO 17 BWU[OB
Potentilla, 04WH M3 KOTOPbIX - B KayecTBe KynbTusupyemoro (NatkeviOaite-
Ivanauskiene, 1971). OgHako 2 Buga-P. tenuiloba Jord.,P. dissecta (Wallr.) Ziram.
- 06beanHeHbl CP. argentea, P. impolita. B MpnbanTnke aTOT pog Obl1 NpeacTas-
neH 21 Buaom (Slext, 1987; Leht. 1987). B 1988 r. nocne I0C-neTHero nepepbisa
npubasmncs ewle 1 eug 3 Jlateun -P . anglica Laich. (Leht, 1989).

B pesynbTaTe NpoBeAeHHbIX HAMK UccnefoBaHuit iopa JIMTBbLI NONOAHWUMACh
4 Bugamu poga: P. bifurca L., OKoTOpoM yxke coobLyanock paHee (MymXUHCKaC,
19S9),P. golduachii Rupr., P. rhuliifida L.,P. longifolia VMcL [JaHHble 0 pacnpo-
cTpaHeHumn P. multifida,P. longifolia MpMBOASATCA BNepBble He TONbKO AN (opbl
NnTebl, HO 1 ana dopbl MpubanTukn B Lenom. CyuiectsoBana 60/bLIas Bepo-
ATHOCTb O6HapyXeHus P. goldbachii, MOCKONbKY OH WM3BECTEH B COCEAHUX pec-
ny6nukax, a B JlaTBUM - [aXe Ha Hro-BOCTOYMHON rpaHuue. BosmoxHa
BEpPOATHOCTb 06HapyeHusi B Jlutee P. canescens Bess., KOTOpbIi pacTeT Ha
FOr0-BOCTOYHOW rpaHuue Jlateum, B benopyccum n KanmHUHIpagckoi oo,

3HaYMTeNbHO MOMOMHUINCL CBEAEHUs O pacnpocTpaHeHuu P. hcidenreichii
Zimm., P. intermedia. L.,P. supina L.,P. iwrvegica L., KOTOpble B JINTBE CUMTaNNCh
peakuMu mnn oveHb pegkumn (Leht, 1987).

Llenbto HacTosWeid paboThbl SBUIOCHL UCCNe0BaHWE BUAOBOIO COCTaga fanya-
TOK (Potentilla) B J/IUTBe, yTOYHEHME PACNPOCTPAHEHMA HEKOTOPLIX PeKMUX BUAOB,
a TaKKe KpuTuuyeckas obpaboTKa repbapHOro martepuana, MMeroLLeroca B rep-
H6apusax pecnyo/mku.

MeToamka
-B1987-1989 rr. 66111 06CNeA0BaHbI CUHAHTPOMHbIE MECTOOOMTAHMS 1 COBpaH
repbapHblii MaTepuan, HacuMTbiBalOW M CBbile 70 repbapHbIX IMCTOB Npea

craBuTeneii poga Potentilla. Kputnyeckas obpaboTka repbapHoro Marepuana no
JaHHOMY pogy, XpaHsawerocs B epbapum WHCTUTyTa 60TaHWKM JIMTOBCKOW
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akagemun Hayk (BILAS) n B lepbapun Kadeapbl 60TaHUKM U TEHETUKK
BunbHiocckoro yHusepcuteta (WI), no3sonuna ncnpasuth OWMOKK B onpeje-
NEHUU TaKNX TaKCOHOMMUYECKU CNOXMbIX BUAOB, KakP. iniermedia, P. heidenreichii.
JlnTepaTypHble faHHble N0 3TUM BUAaM YYUTbIBANIUCH NULLIL B TOM C/lyyae, Korja
OHV COMPOBOXJA/NCh Anarno3amuy BUIOB.

CocrTaB/ieHbl TOYeYHble KapTbl PacnpocTpaHeHNs HEKOTOPbIX BUAOB. Mpusese-
Hbl KpaTkue MOP(O/IorMyeckne OnmcaHWs HOBbIX ANa (naopbl JIMTBbI BUAOB,
COCTaB/IEH K/OM ANsi onpefeneHns NpubanTUinckmx Bmaos poga Potentilla. Ans
3aHOCHbIX BU0B YKa3blBAeTCA CTEMeHb HaTypanm3auuu.

epbapHble 06pasLbl, NOATBEPXKAAIOLLME HAXOXKAEHVE AaHHbIX BUAOB B JINTBE,
XpaHsTcs B Fepbapun NHCTUTYTa 60TaHUKK J1MTroBCKOM akagemumn Hayk(BUAS).

Pe3ynbTaTbl 1 UX 0BCYXKAEHNE

@_HoBble agBeHTMBHbIe BUabIL. P. bifurca L. Sp. Pl. 497.1753. OpapeBecHeBatoLLNiA
Yy OCHOBaHUA NOAYKYCTapHUYeK BbICOTOM A0 35 CM.

Ctebnu, YyepeLlku NMUCTbEB U LBETOHOXKM BOJIOCUCTLIE. JTUCTbA € 2-7 napamu
6OKOBbIX IMCTOYKOB, A/IMHON 5-25 1 WwinpnHoi 3-10 MM. KOHeYHbI AMcToueK,
Kak npaswno, 3-n1onacTHbliA. MPUANCTHUKM NPOAONToBaTbIe, LEeNbHble NN Haa-
pe3aHHble, B HWXHEN 4acTW CPOCLUMECA C YepelikoMm. HeMHOroyucneHHble
LIBETKM B BEPXYLUEYHOM coLBeTun. OpeLlky rnagkune nunmn cnabomopLinmHUCTbIe.
P. bifurca - BOCTOYHOEBpOMEWCKO-LEHTPanbHOa3naTCKuin Bua. B npegenax
MepBUYHOrO apeasa pPacTeT B CTeNdAX, Ma OCTEeMeHeHHbIX fiyrax, rno 3anexam. O
HaxoXgeHun 3atoro Buaa B Jlutee (r. BapeHa) Hamu yTKe CO06LLanoCL paHee
(CymxuHckac, 1989).

TpexneTHWe HabMlOAEHMA 3a COCTOAHMEM MONYNAUUM MO3BOAUAW CLeNaTb
cnegytouive BbiBoAbl. B JTurseP. bifurca LiBeTeT BO BTOPOI NOMOBMHE Mas - Hauase
nioHA. B uccnegyemoii nonynsumm, Kotopas 3aHumaeT okano 150 M opwm go-
BOJIbHO 60/bLION NAOTHOCTU PACTEHWI, LBETET TO/IbKO 0KOM0 5 % MHAMBKAOB. B
TeyeHne 1987-1989 rr. o6pa3oBaHMs CEMsH HE OTMeYanocb. Bua pasmHoXaeTcs
B JInTBe, NO-BUANMEMY, TO/ILKO BEreTaTUBHLIM CMOCO60M. SNeKopuT.

P. goldbachii Rupr. FI. Ingr. 1:319. 1860. MHOroneTHee pacTeHue BbICOTOM
15-45 cm. Ctebnm y ocHOBaHMA Bocxogswme. MpukopreEble TMcTbA nanbyatble,
¢ (5)5-7 nucToukamu, c 06enx CTOPOH 3e/ieHble, BONOCUCTbIE. JINCTOYKN AIVHON
1,5-4,5 » wupuHoin 0,6-2 cm, 3ybuatble. LiBeTkn guametpom 12-17 mMm, B
MHOTrOLBETKOBOM LLIMTKOBMAHO-MeTeNbYaTOM couBeTuu. Yaleyka go 1,5 pasa
Kopoue BeH4MKa, BonocucTas. OpelwKy MOPLUVHUCTbIE.

PacnpocTpaHeHa B LieHTpanbHo 1 KOxHoi EBpone, 3anagHoii Cubupu (Kyp-
6arckuin, 198S).

HekoTopble aBTOpbI 3T0OT BUf 0THOCAT KP. thuringiaca Bernh. ex Link. (Ball et
al., 1968), a HEKOTOpPbIE CYMTAKOT CaMOCTOATE/IbHbLIM, 6/IM3KOPOACTBEHHbIM P.
thuringiara. P. thuringiaca cunTaloT 3anagHoeBponeinckum Bugom, aP. goldbachii
- BOCTOYHOEBPONeCcKo-3anagHocnbupckmm (KOpues, 1984).

B Mpubantuke Bug paHee 6bin n3BecteH u3 Jlateum (Tabaka n gp., 1988) u
3cToHnn (Jlext, 1987) B KauyecTBe 3aHOCHOro. Ans JIMTBbl BWUA MPUBOAMUTCS
BMEPBbIE.

Nutee Bnepsble P. goldbachii o6HapyeHa B . KegaiiHaii Ha Tepputopuu
)KeNe3HOAOPOXXHON CTaHUUM (K.-4. CT.), Ha clabo3afepHEHHOM CKJIOHE XX.-f.
HacbInW, Ha MecTe pasrpysku BaroHos, 13.08.1988. Mo3xe 06Hapy>KeHO elle
HECKO/IbKO MeCTOHaXOXAeHWA: T. LLsynsii, TeppuTopns X.-4. CT., 3aiepHEBHbIN
CKJIOH X.-A. Hacbinu, 39.08.1988; . MNaHsaBexwuCc, TeppuTopus X.-4. CT., 3agepucn-
HbI CKMOH XX—A Hacbinu, 26.09.1939; BapeHCKKA p-H, TeppuTopus X.-A. CT.
BanbKMHUHK3N, Mexay X.-a. nuHusmu, 19.08.1989; [MpeHaiickuini p-H,
TEPPUTOPMSA X.-4. CT. Maypyusi, 3agepHeHNbIA CKAOH X.-4. Hacbinu, 03.09.1989

nc. 1).

(P B 60)I1bLLIVIHCTBe Cny4yaeB 06Hapy>XMBa/IMCb HEOO/MbLUME TPYMMbl PAaCTEHUIA Ha
3a/lePHEHHbIX, peXe CNab03afepHENHbIX CKIOHAX X,-4. HACbIMKW, HACUMTbIBAKOLLMe



Puc. 1. PacnpocTpaHeHue Potentilla intermedia (J), P.gaidbachii (2), P. supina (5)

OT HecKoJibkux o 30-40 nHaMBMAo0B. Bo Bcex cnyyaax 6611 cobpaHbl LBETYLW T
M NnojoHocAwWw e pacteHna. Bug cnocobeH BHeApATLCA B NONYCOMKHYThIE CO06
LecTBa. dnekomur.

P. longifolia Wiild. ex SchlcchL Ges. Naturf. Freunde Berlin (Mag." 7:278.1816
(P. viscosa Donn. exLehm.). MHOronetHee pacteHume ¢ IpsMbIM CTe61€M BbICOTOIA.
15-60 cM. MpUKOPHEBBIE TUCTLA U HKHME CcTebneBble NMNCTbA ¢ 3-5(6) napamu
JINCTOYKOB, C 06€MX CTOPOH 3e/1eHbIE, XKeNe3ncTble, ONYLIEHHbIE MPOCTLIMK BOJIO-
cKaMu. JInctouku gnnHoi 1,5-5 n wupuHoii 0,5-2 cm, Hagpe3aHHO-KPYyNHO3y6-
yatble. LiBETKM HEMHOrOYMUC/EHHble, B LWTKOBUAHOM couBeTun. Yalweuka
rycTOXese3ncTtas, BOMOCHCT3/, paBHa Be!runky unu gamHHee. Hapy>KHble nuHei-
Hble YalleNUCTUKU PaBHbl UAW LNUHHEE ANLEBUAHO-NAHLETHbIX BHYTPEHHMX
OpeLKn rnagkme uam ciaboMopLIMHACTBIE.

B npefenax nepsBMYHOro apeana BUA pacTeT B CTENAX, MO CYXOLO/IbHbIM Nlyram
KaMeHUCTbIM CK/IOHaM, B pa3pexxeHHbIx necax (Kypoatckuii, 1988). Bug pacnpo-
cTpaHeH B Cubupu, CpeaHeir Asun, MoHronun. B EBpone Bug BCTpevaeTcs B
BOCTOYHbIX paiioHax LleHTpanbHoli Poccun (Ball et al., 1968; KypbaTtckbii, 1988)

P. longifclia HailigeHa B I, AnUTyC. B MPOMbILLZIEHHOM palioHe, Ha en3bo3agep-
HEHHOM CKJIOKe MOAbEe3AHbIX K XN1e60KOMOUHATY X-4. nyTeid, 28.07.1989,1
UBETYLUNA 3K3EMMAAP C Ue BMOMHE CO3PEBLIUMMK cemeHamu. [1o-BUgMMomy
3aHOCUTCA C 3epHOM, hemepoduT.

Heob6xoAnMO OTMETWUTb, YTO pacTeHus, cobpaHHble Hamu B r. Aantyc, nc
HEKOTOpPbIM Npu3Hakam npubamkaroTca K P. acervata SOjak (cTonbuk ¢ Hesc-
HbIMUW COCOYKAMU Yy OCHOBAHUA, PACTEHME MOKPLITO Pa3peXeHHbIMU KOPOTKOCTe-
6enbyaTbiMU Keneskammu), a no HekoTopbiM - K P. longi/olia s. sti. (UBeTku
avameTtpom 10-J5 MM, B HEMAOTOLBETKOBOM LLLMTKOBUAHOM COLBETUN, YalllevKa
ONMHHee BeHUYMKa). M03ToMy Mbl ero paccmatpusaemM Kak P. longifodia s |

P. multifida L. Sp. PI. 496.1753. MHoronetHee pacteHue. Cte6aun BbicoToli 5-60
CM, NPUMNOLHUMAIOLLNECA UMW MPOCTEPTbIE, YACTO AYroBuAaHble. MPUKOPHEBLIE
NNCTbA CBEPXY 3e/eHble, BONOCUCTbIE UK CNabCBOMNOUNLIE, CHU3Y - CEPO- UK
6e10BOWIOYHbIE. JINCTOUKM pacCceyeHbl NMOYTU [0 CPefHEl XWUMKA Ha NMUHERHO-
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NaHUETHbIE WAN NINHERHbIE CerMeHThl. LiBeTkn guameTpom 7-10 MM, 6 HEMHO-
rOLBETKOBOM MeTe/Ib4aTOM COLBEeTWM; Yalleyka NoYTU paBHa BEHUMKY. OpeLuKu
rnafkue Wam crerka MopwmHUCTbIE.

Bug pacnpocTpaHeH B HOro-BOCTOYHOM 4YacTu EBponbl, Cubupu, CpegHei,
LleHTpanbHoi n BocTouHol Asum (Ky™oatekuii, 1988). B KayecTBe 3aHOCHOTO
BUg m3necteH u3s MockoBckoin (MakapoB, WrHatos, 1983) n KanuHuHCKOM
(ManbiweBa, 1980) o6nacTeil. B npegenax nepevyHOro apeana BWA pacTeT 3
CTensx, Nno CyxXum n>Tam, KAMEHUCTbIM CK/OHAaM, 3a/exam, BLOb JOPOT.

B Nutee P. multifida BnepBble o6HapyxeHa B r. LUaynsi, Ha Tepputopumn
TOBapHOW X.-A. CT., Ha 3a4€PHEHHOM CK/IOHE X.-f. Hacbinu, y MAoWagkn Ans
pas3rpy3ku BaroHoB, 30.08.1988 u 06.08.1989. B 1988 r. HaligeHo okono 15
NA0AOHOCAWMX pacTeHuid. Mpy NOBTOPHOM 06CNeA0BaHUN MECTOHAX0XAeHNs 6
1989 r. 6bI10 HaigeHo cBbiwe 30 pacTeHWid, MOMOBMHA M3 KOTOPbLIX Obln
H0BENU/IbI. 3TO NO3BOMIAET CAENaTh BbIBOJ, YTO PACTEHUS Aator XXU3HECMOCO6HbIe
cemMeHa 1 BUJ /KpeHNAeTca B MOYCOM KHYTOM COOOBLLECTBe, B KOTOPOM npeobna-
fatoT Poii pratcnse, Medicado falcata, Artemisia ccmpestre, A. vulgare, Achiiiea
millefolium, Potentilla argentea, P. heidenreichii u gp. dnekoguT.

Heo6x04MM0 OTMETUTb, YTO pacTeHus, cobpaHHble B I. LUAynsAli, no HekoTo-
pbIM'MIPU3HAKaM NpubnuxarTcs K 6an3kopoacTseHHoMY ¢ P. multifida L. Buay
P. tergemina SOjak. )Xunku cobpaHHbIX HamMy PacTEHUA C HWKHeA CTOPOHbI
NIMCTBEB HEryCTO OMyLUeHbl MPAMbIMY BOOCKaMU, a CTEG/IN 1 YepeLlKn NNCTLEB
OTTOMNbIPEHHO-BONOCKCTLIE. Y P. multifida s. Str. )XMTIKW HUXKHER CTOPOHbI NNCTbE3
C HEMHOTMMU MPAMbIMU BONOCKaMU, a cTeb/mn 1 YepeLllKb NCTLEB MPUXKATO-BO-
nocmcTele. OgHaKoO 3TW MPU3HAKU HEAOCTAaTOYHO YCTOWYMBLI, U TPYAHO yKasaTb
Tou!rylo NpuHagexXHocTb pacTeHuii u3 Laynain K kakomy-HUbyab 0gHOMY U3
HEeCKOMbKMNX BblAensemMbliXx M3 o6bema?, multifida s. 1 6onee MeNKnUX BUAOB.

6. HoBble faHHbIe 0 peakux Bugax. P. intermedia L. - BOCTOYHO-eBpOMeEiCKuii
6opeanbHbI COPHBINA MHA, LWMPOKO pacnpocTpaHuBLLmiics B EBpone. Apean Buja
JOX0ANT A0 BOCTOYHO-eBPONENCKO necoTyHAps! (FOpues, 1984).

B /lntbe Bug cuntaroT 3aHocHbIM (Katkevidaite-lvanaiiskiene, 1971). B nute-
paType UMETCH YKa3aHUs 0 HaXOXAeHUW Bbaa B I. BunbHioc, MacBasbCKOM p-He
(MoHunwkennc) (Natkevidaite-lvanauskiers, 1971), B Laynaid (MoTekantuTe,
1985), 3apacaiickom (BanTpuwkec) u Tanbwsaiickom (Kerai) pailoHax
(Tupaauskaiie, 1987). OgHako nocne KpUTUYECKOn 06paboTkM repbapHOro Ma-
Tepuasna oKasanocb, Y4To cbopbl U3 Macbanbckoro, 3apacaiickolo n TANbIHANCKO-
ro paiioHoB OTHOCATCA K P. heidenreichii Zimm., a 06pasubl P. intermedia 66111
TONbKO 13 BunbHioca. MpoBepnTb TOMNOCTL ONpeaeneHns obpasua ns r. LLaynsi
(MoTekaiTnTte, 1985) OKa3anocb HEBO3MOXHbIM M3-3a OTCYTCTBMSI repbapHOro
obpasua.

B HacTosllee Bpemsa BbISIBNEH psf HO3bIX MeCTOHax0oXAeHui P. intermedia B
NnTee: 1. BunbHioc, Xamenn-Manapsan, 3agepueliTblil CKAOH XX.-4. Hacbinu,
04.06.1983; r. BunbHIOC, TEPPUTOPUSA TOBAPHOW X.-A. CT., X.-A. nyTn, 04.06.1985;
r. Besuc (TpakaiCKuii p-H), TeppuTOpPUA X.-4. CT., X.-4 nonotHo, 09.09.1987; r.
KayHac, TeppuTOpunsa TOBAPHOW X.-A. CT., C1ab03aAePHEHHbIN CKMOH X.-A. HAaCbINMK,
06.09.1987; r. BapeHa, Tepputopus xnebokoMbuHaTa, CKIOH X.-f. HAaCbINu,
31.05.1989; LLBaHuYEHenaAl (LUBAHYEHCKMNA p-H), Nogbe3LHble K X1e60KoMbUHa-
Ty X.-4. nyru, 28.06.1989 (puc. 1).

P. heidenreichii Zimm. - BOCTOYHO-eBPOMNeNCKNiA GopeanbHbli COPHbIA BUA,
BbIENeHHbIA 13 P. intermedia L. s. 1L A. UummeTtepom (Zimmeter, 1884). 3toT
TAKCOH 4acTO CUYMTAOT NOABUAOM WU BrpueTeToMm P. intermedia, unu paxe
«UTHOPUPYIOT» €ro, He NpU3HaBas ero Kak CaMoCTOSITe/IbHbIA TAKCOH. B cTapoi
npnbanTUiiCKOM 60TaHNYECKO NNTepaType OYeHb HacTO NCNO/b30BaN B CMbIC/IE
P. heidenreichii Z’mm. HenpaBuabHbIA cuHoHUM P. inclinata Vill. P. inclinata Vill.
ABNSETCA CMHOHUMOMP. cancscens Bess. (P. adscendens Waldst. et Kit.) - ctenHoro
BUAA, ABNSOLWEr0OCsS peAKUM npuenbuem B J1laTBun n CTOHUN.

B nutepatype o4ns JINTBbI BUJ paHee 6bla KOHCTATUPOBAH TOIbKO U3 BunbHIoca
n Kahwsagopckoro (OapcyHuwkuc) (Natkevidaite, 1951; Natkeviiaile-
Ivanauskiend, 1971) n Urnanunckoro (CumoHuwkec) (Anans, 1977) paiioHOB.
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OfHako nocne KpuTuyeckol o06paboTkn repbapHOro marepuana okasanoch, UTo
MHOrMe 3K3eMNAApbl 3TOro Buga onpegensnuck KakP. intermedia. OWMG60YHBIM
oKasanocb onpepeneHne 3k3eMnaspos 13 Kanwsagopckoro (JapcyHULIKNC) p-Ha,
a u3 NrHanuHekoro (Cvmonuwikec) p-Ha OTCYTCTBYHOT repbasnble obpasubl.
MmetoTca repbapHble obpasubl P. heidcnreichii Tonbko u3 MoHuwkenuca,
BunbHioca, BapeHekoro (K.-f. cT. Matyiizoc)(BUASRA), TanbiHalckoro (Kerai)
n 3apacaiickoro (bantpuwkec) paiioHoB (WI).

B HacTosilee BpeMs aBTOpaMu BbIIBAEH Psf HOBbIX MECTOHaxXOoXAeHui P.
heidenreichii x JlutBe: r. BunbHioc (bantynsan, BHnknege, Hayénn-BunbHs,
XBepwuHac, X.-g. ctaHuus), Besuc (Tpakaiickuini p-H” AykwTtac (MrHanHHCKKiA
p-H), NleHTBapuc (Tpakallckuii p-H), laii;:aoHali (MioHaBcxuid p-H), KaliHuw-
fopuc, KayHac (k.-g4. ctaHums, Xamoinn-dpeaga), Knainega, Kpaturra, Kegaii-
HAn, KnbapTaih (BunkaBuwkckuit p-H), besgonuc (BunbHIOCCKMIA p-H),
Mapusimnone (6biBwNin Kancykac), LUBAHYEHenan (LUBsHUeHCKWIA p-H), Aaly-
usii (3apacaiickuii p-u), Maxenmane (LLIBAHYEHCKUIA p-H), PagBiiuikuc, L s-
ynsin (puc. 2). Bo Bcex cnyyasx HaifgeHbl Fpynmnbl pacCTeHWIA, HacUMTbIBaloLLMe OT
HEeCKOJIbKMX 10 HECKOMbKMX COT UHAMBUAOB. B pecnybnunke ceinyac n3BectHo 43
MeCTOHaxX0XAeHNs: 34 - Ha CKMIOHaX X -[. HacbIMeli 1 B APYrux MecToobuTaHusXx,

P. norvegica L. - eBpa3naTtcKkuili 6opeasnbHblil CyOKOTITUNEHTaNbMbIA COPHbIA
Bug. B CeBepHoii AmMepuKe BCTpeyaeTcsa ocobas paca - P. moiispelieiisis L.,
KOTOPYIO YacTo BK/OYAKOT B 06beM P. norvegica L. s. I, ABAOWErocs LMpKymno-
NAPHbLIM BUAOM. B KayecTBe 3aHOCHOMO M HaTypann3oBaBLLEroca BUf U3BECTEH
n3 Hosoli 3enaHgnn n KOxHoin Amepukun (KOpues, 1984).

B OCHOBHOIi 4acTu cBOero apeana BuA 0OblYeH Ha y4acTKax C HapyLUeHHOM
pacTUTeNbHOCTb. MOXeT 6blTb, NO3TOMY BWZ B JINTBE CUMTAIOT 3aHOCHbIM
(Kaikevi&ite, 1951; NatkeviOaite-lvanauskiene, 1971), 4yTo fBNseTCA Becbma
CNOPHbIM.

B Hacrosiwee Bpems M3BeCTHO cBbile 40 MeCcTOHaxoXAeHuil P. norvegica B
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cnefyrwmx panoHax JINTBbl: AHMUXWANCKOM (AHUKWAK), ANUTYECKOM
{AnnTyc, Oayrait, Mupocnasac, O6unumsa), AKMSHCKOM (YXXBANTUC), bupxali-
ckom ([dayxrupain), Bapeunckom (BapeHa, [ApyckunuHkai, Ly6uusaii,
MapumnHkoHuc, PygHs, MyBouaid), BunbHiocckom (BunbHioc, MunkyHaid, bc3-
poHuc), 3apacaiickom (Tunbxe, Asryusain), UrnannHckgm (Kasmmepasac, CHeu-
Kyc, KantaHeHaid, TmHyuan), Monuwkckom (XKarape), MoHasckom (Y MHUHKaIA),
Kaiiwsgopckom (Kpyonuc), Kpatunrexom (Manadra), Monctckom (Monctaid,
MuHgysai), Maxsinkckom (Aykcoauc), Macnanbckom (MoHuwkenuc), Maxs-
BeXXCKOM (XKaneiin), MpeHalickom (BupwTonac), Pokiwkcxom (KOXxuHTan),
Tpakal .ckom (BeBuc, flycmsaHuc, bantolin-Boke, ManykHc), Ykmsaprckom (OKs-
ManTkemuc), Ytauckom (Baiwrropuuwkec), LLBsHueHCKoM (LLIBAHYEHMC, May-
Karanuc, baapaHasa), Llanbunwwkckom (TATeHain, Mnpyutonaid), LUaynsaickom
(LW aynai). Bce mecToOHax0XAeHWsi COCpeoTO4YEHbI B OCHOBHOM B BOCTOYHOM U
FOr0-BOCTOUHOW YacTaX pecny6/nKu, a B LLeHTpanbHO 1 CeBEpHOW BCTpeyaeTcs
peako. B 3anagHeid yactu JINTBblI M3BECTHbI OfWMHOYHbIE MECTOHAXOXAEHUS, a B
tOro-3anafHoii BWJ He KOHCTATUPOBa/. !>I0 MOXHO O6GBACHUTb TeM, 4YTO BWUJ
ABNSAETCA CYOKOHTUHENT3NIbHMM.

P. supina L. - pacnpoctpaHeH B EBpone, Ha KaBka3se, B CpegHeii A3uun 1
CeBepHoil AhpurKe, a B Ka4eCcTBe 3aHOCHOTO - B CeBepHoli Amepuke (Natkevitaite-
Ivanauskiene, 1971). BJluTee BuA paHee Obi N3BECTEH KaK OYeHb PEAKWIA, TOMbKO
n3 r. BunoHioca (Natkevidaite-ivanauskiene, 1971).

B pesynbTaTe MccneaoBaHMi BbIABAEH LebIA pAg NOMbIX MECTOHAXOXAEHNIA P.
supina: r. BunbHtoc, yn. Makpouné; copHoe mecTo y p. Bunbnsane, 02.07.19SS; r.
Kaiwsgopuc, Tepputopus X-4. CT., c1abo3agepHeHHbI CKIOH X.—A&. HacbInw,
19.06.1988 n 13.07.1989; r. PoKuLWwKKC, TeppuTOpPUA XK.-A4. CT., X.-A. MOJMOTHO,
14.09.1988; r. LUaynain, TeppuTopus X.-A. CT., He3afepHEUHbI CKMIOH X.-4.
Hacbinu, 30.08.1988; r. Bunkasnwkuc, Tepputopma xnebokombuHarta, X.-A.
nnHug, 02.09.1989; r. BunbHIOC, TEPPUTOPUA TOBAPHOMA X.-4. CT., CKIOH X.-A.
Hacbinu, 19.06.1989; r. BunsHioc, X.-4. cT. [aHApAK, pacnpegenuTtenbHble NyTy,
22.06.1989; x.-a. cT. MaGpage (LUasgsuéHCKUIA p-H), X.-4. TMHUA Y NAaThopXMbl
ANa pa3rpysku BaroHos, 3G.07.19S9. Bo Bcex c/iyyaax pacTeHusa UBenu v nnojo-
Hocunm (puc. 1). Snekogur.

B.  Bonpocbl xoposnoruu. B pesynbTaTe uccnefoBaHWl XMBOro M repbapHoro
mMaTepuanoB BMAOB poda Potentilla, X MecTonpouspacTaHuid, a TakKe U3yUyeHus
NUTEPaTYPHbIX AaHHbIX BO3HUK/N HEKOTOPble COOBPaXKeHUs, CBA3AHHbIE C XOPO-
noruwei P. intermedia, P. heidenreichii, P. norvegica, P. supina. B J/lutse Bugbl P.
intermedia, P. heidenreichii cuntatotca 3aHocHbiMK (Nalkevibaite, 1951;
Nackesidaite-lvanauskionc. 1971), a Ha cocefHux c JINTBO TeppuTOpUAX
NPUHUMAIOTCA B KAYECTBe CMOHTAHHbIX CUMAaHTPONHbIX BUAOB (Leht, 1987; Jlexr,
1987; Tabaka u ap., 198S). Bonbth (Wolf, 1908) P. intermedia L. s. I. cuntaet
CMOHTAHHbLIM B CEBEPHbIX W CPefHUX NPOBUHLMAX EBPONECKO YacTuh r'occnu u
KOxHoli CkaHguHaBmmn. Ceitvac?, intermedia, P. heidenreichii pacTyT B 0CHOBHOM
OKOJ/I0 >Kene3HbIX AOPOr WM Ha APYrux pyfAepanbHbiX MeCTO0OUTaHMAX, U 3TO
HabntofaeTcs B npefenax Bcero apeana obomx 1lno6 (Kobenesa, 1976; HOpues,
1984). Kpome TOro, nntepaTypHble AaHHbIE O HUX UMEIOTCS C NepBOi MONOBMHbI
XIX B. (Lcdebour, 1844; Wiedemann, W'eber, 1852), korfa >enesHble foporu,
ABNAKOLWMECH T1a3HbIM UCTOYHNKOM 3aHOCHBIX BIJO0B, Oblnn eLLe cnabo pa3BuThl.
MpMypoYeHHOCTb K pyfepanbHbIM MECTOOOUTAHUAM MOXHO O6BACHUTL TEM, YTO
3TV BUAbI OTINYAKOTCS HEGOMbLUOK KOHKYPEHTOCMOCOBHOCTbIO, UM HYXXHbI CyXUe,
OTKPbITbIE MECTOOBUTAHWNA, KAKMMU W ABAAKOTCA pyfepaibHble MecTa. MosTomy
Mbl CUMTAEM, YTO 3TV 2 BuAa 3 JIMTBe ABNAOTCA CNOHTAHHLIMU.

Mbl cunTaem, 4To HEO6OCHOBAHHbLIM fBASETCA W TO, YTOXM. norvegica 3 JINTBe
paccmaTpuBaeTca Kak 3aHocHbin Bupa (Nalkevidaitc, 195.1; NatkeviCaite-
Ivanauskiene , 1971). B JluTBe, Tak e, Kak B SCTOHWUU 1 JlaTBUK, 3TOT BUS 06UTaeT
B OCHOBHOM Ma TOP(MAHbIX MoyBax, Ha Geperax KaHanoB, OKOMO JOPOr, MO Kpasm
6010T, MHOTAA Ha XeNe3HbIX Joporax 1 B Apyrux pyaepanbHbIX MecTOOOUTaHUSAX.
MoxeT 6i rb; NO3TOMY BWA W MPUHUMAETCA B KauyecTBe 3aHOCHOro. OfHako P.
norvegica B Mpefenax 3CCr . CBOEro apeana pacTer Ha y4acTKax C HapyLUeHHOW
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Puc. 3. PacnpocTtpaHeHue PotentUla norvegicc (i)

pacTUTeNbHOCTLIO. JIuTepaTypHble JaHHbIE 06 3TOM BUAE UMEKOTCS YXKe C Havana
XIX B. (Grindel, 1803; JundziU, 1811). XapakTtep pacrnpocTpaHeHus 3TOro suja B
pecny6nnke (puc. 3) XOPOLIO OTPaXaeT ero Cy6KOHTMHEHTaNbHbIN XapakTep. Mbl
cumTaeMm, 4to P. norvegica, Kak 1 npegplgyLme 2 Buaa, B JIUTBe ABNAETCA CNOHTaH-
HbIM.

P. supina paHee M. HatkeBuyaiite (Naikevidaite, 1951) rpusoguna gns JInT3sbl
Kak 3aHOCHbIN Bug, HO Bo «®nope J/inToBckoik CCP» (Lietuvos TSR flora, 1971)
OHa Y)Xe He yKa3blBaeT Ha TO, YTO BWUA 3aHOCHbIA. Mbl gymaem, 4yto P. supina,
nosisnBluniica B Jiutee B 40-e rogbl (nepsas Haxogka B 1945 r. B r. BunbHioc
(WT)), aBndeTca TUNWYHbIM 3aHOCHbLIM BMAOM C [OBO/IbHO HW3KOM CTENEHbHO
HaTypanusayum n o6uTaeT TONLKO B MECTOOOUTAHWUAX C NOMHOCTHI0 YHUUTOXEH-
HOW WM OYeHb CU/IbHO HApPYLUEHHOW eCTeCTBEHHOW PacTUTENIbHOCTLIO.

Knwou gna onpegeneHnsa BugoB poga Poterdiila L Mpubantukm

L JTVICTBA TP UM CTBIR ettt sttt st sbe et e sttt e e b e e e saeennesre e e 2
- JINCTbA ManbyaTble UMK TPOMUATBIE  .ivciecirierieieresieeest et en 7
2. KycTapH/KW unn nofiyKycTapHUKK, OfLpeBecHeBaloLLne y OCHOBaHUSA . .3
- OfjHOMeTHVE, ABYXNETHNE UNN MHOTOMIETHUE TPABbBl  oecvviiriirerie e 4
3. KycTapHuKM € LebHOKpaiHUMMU nncToukamu n 6onbwnmmn f20-30 mMm)
LBETKAMM  eeiiiiiiiiiiee i 1.P. fruticosa L.

- HeBbICOKMe NONYKYCTapHUYKK C OfpeBECHEBAIOLLINMN Y OCHOBaHWS
CTe6NAMMN 1 OAPEBECHEBLUMMMN MOA3EMHBIMU YACTAMMW; KOHEYHble
JINCTOYKW, KaK MPaBuno, 3-NO0MACTHBI€....ccccrvrirenenns 2. P. bllurcr L.

4. PacTeHusa ¢ NON3YUYNMMU, YKOPEHAIOLWUMUCS b y3nax noberamu; NUCTba €
MHOroUYNCNIEHHBIMWN OCTPLIMYU 3y6L|,aM|/| LBETKN OAMHOYHbIE, ANaMeTPOM
15-20 M M oo e 3.P. anserina L.

- PacTteHua 6e3 nMon3yymx noberoB, UBETKN B COLBETUAX ouvreerreeneiniennas 5

5. OfHO- Nu ABYXNEeTHWE TPaBbl C TOMKNUMMK NPOCTEPTLIMU NN
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BOCXOAALMMY CTEBNAMU, LBETKMN AUaMeTPOM 5-6 MM; COLBETME PbIX/OE,
A. P. supina h.

YalesINCTUKN ONTMHHEE BEHYMKA  ....occoiviiiiiiiiin
MHoroneTHne Tpasbl C NPAMbIM WA ,qyroo6pa3Ho BOCXOAALWLNMN
6

(o3 W=YOY 1 F 1 TR
BepxHas CTOpOHA NUCTLEB 3e/1eHast, HYXKHASA - 6e/10BOII0UHas; Yalleyka

NOTTV paBHa BEHYNKY WM HEMHOIO KOPOYe ero; pacTeHus 6e3
YKENEe3NCTbIX BOMIOCKOB; CTEO/IM AYroobpasHo _
. . 5.P. mudtifida Lelim.

BOCXOMSALLME  wovverereverereererereresesesereeseesseresnsens
11cTbsl ¢ 06eMX CTOPOH 3e/eHble, BCE YaCTU PACTEHUS C XKeNe3ncTbiMM

BOJIOCKaMMU; yalllevka A/IMHHee BeHUYMKa; cTe6m _
6.P. longifolia Willd.

NMPAMOCTOAUME oo
JINCTBA TPOMUATBIE oottt bbb 8
NuncTba nanbyatble, € 5-7(8) MUCTOUKAMM ..ovviiieiicie e 10

9

HwXHue cTebneBble NUCTbS YepeLw yaTble
Bce cTebneBble MMCTbS 63 YepeLLKOB, C 60MbWNMUN NMCTOO6PA3HbIMU

rny60KoHaLpe3aHHbIMU MPUINCTHUKAMMW, LUBETKN 4-UfieHHble, OANHOYHbIe
Ha . J/IMHHBIX LBETOHOCAX vviviirererrereerenee e 1.P. erecta (L.) Rausch.
MHOroNeTHUKN C YrofLeHHbIM KOPHEBHULLEM, LIBETKN 4-UneHuble, cTe6n

4acTo nexcalline, OCEHbI0 MOTYT YKOPEHATLCA B y3/1ax; pacTeHUsA MoYTu
rofible UM MOKPbITbl HEMHOTOYMCAEHHBIMU MPUXATbIMU
BOJIOCKAMM .ottt ettt P. angiica Laich.
OfHO- UNKN ABYXNeTHNE pacTeHns € 5-4nenHbIMK LBETKAMU; BOJTOCKM
XecTKoBaTble, OTCTOALLME; KOHEYHbIE TMCTOUYKM UHOTa
8.P. nowegicc L.

B NTOMMACTHDBI B caiteiiieeieitiee ettt e e st seeeessireeeas
0. CTe61 npunogHMMatoLLLMecs MAn Npsamble, LBETKN B PbIX/bIX
11

couBeTUAX
C1e6n Non3yune, YKOPEHSIOLWLMECS B y3/1aX, LBETKN OfUHOYHbIE, 6ONbLINE

(LMAMETPOM 15-25 M M ) coiiiiiiiiiiieee e 9. P. replans L.
1. TIpUKOpHEBbIE NMUCTbA KO BPEMEHWN LIBETEHUSA BbICLIXAT  ..oveveeeenens
Bo Bpems UBeTEHUA PO3eTKU MPUKOPHEBbLIX NMUCTLEB COXPaHAKTCA .17
2. Bbicokue, npAmble, BETBUCTbIE TOILKO B Npejenax CouBeTus pacTeHus

MATKUMU AJINHHBIMUW U KOPOTKUMU OTTOMbIPEHHBIMW BONOCKaMU

(caMbIM BOMIOCUCTBIM SBISETCA COLBETUE), TMCTOUKM

YOJIMHEHHO-0Ba/IbHbIE, C OCTPbIMU PABHOMEPHbIMK 3ybuamm . . . .13
PacTeHunsa ¢ fyroo6pasHo NpunoAH1MaloWwmMMmnca BeTBUCTbIMU CTEONAMU,

NNCTbA C HEMHOTOUNCAEHHBIMU NPWXKATbIMKU BOIOCKaMU 40 BOMIOYHbIX,

NINCTOYKM 06paTHOAKLEBMANbIE, YACTO IOMACTHbIE, 3yOUMKN HEpaBHbIE,

TYTTBIE ettt etttk ettt b ekt b et h e bt b e e b e s b e e b e e b b e bt e s b e bt e et bt e n e sne e e neas 14
.3. bonblune pacteHns (BbicoToil 30-70 €M), C AAUHHBIMKU U KOPOTKUMM

OTTOMNbIPEHHLIMW BOJIOCKAMK, LLBETKM BONbLUIVE (gMaMeTPOM

15-25 MIM) oot
- PacTeHne nomeHblue (BbiCOTOW 15-50 cM), C NpMXKaTbiM BONOKOM W
ONVHHBIMU PbIX/IBIMW OTTOMNbLIPEHHLIMW BONOCKaMU, LBETKW AUaMETPOM
10-15 MM o o e P. canescetis Bess.
L4. TnCcTOYKM B BepXHeldi MNOMOBMHE HEPABHO F1y60KOHaApe3aHuble, C
OCTPbIMU 3y6LUamMu, BHU3Y LiefIbHOKpaiiHMe, KNMHOBUAHbIE, MO KpasMm
15

3aBEPHYTbIE, BHNU3Y BEMOBOMMOUHBIE  vcveevrieiesiesieieseesieseeeeneeseereeneanens
- JINCTOYKM C HEPaBHbIMU TyMbIMK 3y6LaMK, KOHEYHbIE YacTo 2- UK

3-70MacTHble, CHU3Y C HEMHOTMMW MPWXKaTbIMW BOSIOCKaMu A0

CEepOBOM/IOYHbBIX, KPas IMCTOYKOB HE3ABEPMYTBIE  ooveverrrrceeresrerenns 16
15. JTIUCTOYKMN TOMbKO CHW3Y 6eN0BOIN0OYHbIE, CBEPXY

BEINMEHDBI € et ... 11.P. argenteaL.
- JINCTOUKM CHU3Y BENOBO/MIOYHBIE, CBEPXY ce,u,osaTble oT

BOMIOCKOB  .ooviiiiiiicicniceie e s 12.P. impolita L.
16. JINCTOYKUN CBETNO-3eNeHble, O4EHb TOHKMNE, NOYTU TONble; CTE6/N

13.P. intermedia L.

BEJTEHDBI €.
- JINCTOYKN CHU3Y BOSIOCUCTLIE, A0 BOMMOYHBIX, CBEpXy TEMHO-3€/1EHbIE,

NINCTOYKMN NNOTHbIE, CTEGNN YACTO



KPacHOBaTbIE . ............ e 14. P. heidenreichii Zi
17. JINCTOYKM C NpUXKaTbIMU BONOCKaMMK (NOYTW FC/ble) A0 BOMMOYHbIX,
NMPUKOPNEBBLIE NTUCTBA MATEPHDBIE oottt e
- JINCTOYKMN NOKPbITbI ASIMHHBIMUW 1 KOPOTKUMU OTTOMbIPEHHBIMU
BOJIOCKaMM, BbicOTa pacTeHmnii 20-50 cm, MPUKOPHEBbIE TNCTbA CEMEP
(peako nATepHbIE), ANMHNOYEpPEeLW YaThIE............ 15.P. goldbachii Ru
18. JINCTOYKMN MOYTK rofible, C HEMHOTUMMW NPWXKATLIMU BOSIOCKaMK UK
Cepble OT 3BE3AUATBIX BOMTOCKOB ..vuvirriiiiieiseis s s
- JINCTOYKM CHW3Y BOMOYHbIE, PACTEHUS NOXOXMN Ha P. argentea
19. PacTeHMs 6e3 3Be344aTbIX BOIOCKOB  ..coccovveereerecas - e
- PacTeHnsa €O 3BE3AYATBIMU BOMTOCKAM M ..cvviiieiiiiieienieiesie e
20. PacTeHus BbicoTOW 10-20 cm, MOYTK rofble, KOPHEBULLE MIOCKOE
6narogaps 4BYXpsLHOMY PacrnonoXeHUo KOPUYHEBbIX, FObIX,
YellyhyaTbIX NPUANCTHUKOB  ovvereeeveeeeeanes P. crantzii (Crantz) Bei
- PacTeHwns BbicoToin 5-15(20) cMm, NogyLKOO6pasHble, TMCTOUKN C
npwXxaTbIMW MPOCTLIMU BOIOCKAMMW, KOPHEBULLIE OKPYT/I0€, YepHOE; Ha
MPUINCTHUKAX NPUKOPHEBLIX NINCTLEB KOPOTKME, Geslble, XecTKue

BOMTOCKM ..o jP. tabemaemontani Asc
21. Ha HWKHeW CTOPOHe NCTOYKOB Cpeay MPOCTbIX BOJIOCKOB MMEKTCS
3Be344aTble BOMIOCKU C 3-10 BETBAMMU ceceveveeenee P. subarenaria Boi

- PacTeHus cepble OT MOKPbIBAKOLINMX UX MHOTFOBETBUCTbIX (15—40 BeTBelA)
3Be344aTblX BO/IOCKOB; MPOCTbIE BOOCKM

OTCYTCTBYIOT  eeieeiieiieieeie ettt 16.P. arenaria Bork
22. Ha niucToykax cpeam npocTbiX BOMOCKOB OAMHOYHbIE O/IMHHbIE BETLYCH

3BE3YATBIE BOMOCKM oot 17.P. silesiaca Uechl
- 3Be3gyartble BONOCKN OTCYTCTBY IO T B o 2

23. JINCTOUKM C 2-4 paBHOMEPHBIMU TYMbIMY 3y6L|v|KaMV| Ha 060MX Kpasx
BEPXHSAA CTOPOHA C NPUXXATbIMU LIENKOBUCTbIMU

BOJIOCKAMM  oviviviiieesiieesiee st siee st 18.P. Icucopclilana Mui
- JTuctoukm ¢ rny6okKoHaspe3aHHbIMU IONAacTAMU, C 4-7 OCTPbIMU
3y6UMKAMU NA 000UX KP BAX cvreeeeerriieiirieinieenienns 19.P. thymflora Z5mn

MpumevyaHne. B Tabnuuy BKAKOYEHbl BCe BUAbl poga PotcntiUa, bctj
touwmeca B MpubanTuinckux pecnybnmnkax. Bugsl, KoTopble Bo rope /)
OTCYTCTBYIOT, B TabnnLe npuseseHbl 6e3 NopsaLKOBOro HomMepa.

Taxum o6pasom, B HacTosiLiee BpeMs BO qope MNpubantukm pog Pole
npeactasneH 24, a Bo hope JINTBbI - 19 BUAaMuW. 2 BUAa, ONUCaNHLIC BO «®
NntoBckoii CCP», - P. tenuiloba Joid., P. aissecta (Walir.) Zimm. - B HacTol
BPEMS He MPU3HaKTCA B paHre camoCTOATENbHbIX BUAOB.

3aHocHbIMU B JlnTtee asndwoTcsa P. bifurca, P. goldbachii, P. longifolk
mudtifida, P. recta, P. supina. Mbl cuuTaem, 4To 3 BWMAa, paHee CYMTaBLU:
3anocHbIiMK, - P. intermedia, P. heidenreichii, P. norvcgica - B J/lnTee ABnsb
CMOHTAHHbLIMW.

MHCTUTYT 60TaHUKM MocTynuno
JINTOBCKOI akancmuu Hayk 25 04 1990
WHCTUTYT 30010rMn 1 60TaHUKK
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X. Gudiinskas, M. L*ht
NAUJI DUOMENYS APIEPOTENTILLA L. (ROSACEAE) GENTJ LIETUVOS FLOROJE
Reziume

Lietuvoje anksdau buvozinoma 17 sidabraZoliq (PcicntiUa L) riiSig. 1987-1989 T.. atlikus fioristir.ius
tyrimui sinantroninese augimvietese, buvo tastos 4 naujos riiliys - dviSake sidabrazole (P. bifurca L.),
Goldbacho sidabratole (P. goldbachii Rupr.), caugiaskilte sldabraZoie (P. multifida L) ir ilgdape sidabra-
Zole (P. longifolia). 2 iSjq - P. multifida it P. ionijfvUa pTru Kary, rastos ne iik Uetuvoje, bet ir visose
Baltijcxs Jalyse. P. muuificta nirmq tarty rasta 1953 m. Siauiiuose.P. goldbuchii rasta 5 vietosc: pirau\ karty
1988 m. Kedainiuose, o veliau - Siauliuose. Panevezyje, Valkir.inkuose (Vareuos raj.) ir Mauruduosc
(Prieng rajV). P. bifurca rasta 1937 m. VVarcncje, kur joe augimviete ant seno gelezZinkeuio pylirao Jlaito uZinrta
rpie 150 nI™ ploLl. P. longifolia rasta 19S9 m. Alyl uje.

L”bai pagausejo duome-riy apie P. hcidznrdchii, P. intermedia, P. supina ir P. noncgica, kudos anksfiau
buvo Zinomos kaip labai retos ir retos riSys. papI|I|0|" Apisriami Siq ritl«w chorologijos kiausimai. Manorae,
jog P. heidenreichii, P. intermedia irP. non-epca yraspontsnincsrf’Sys.| jetu'-ojeyra 6 uzncSlines sidabraioliq
riSys: P. bifurca, P. goldbachii, P. longifolia, P. midtifida, P. recta ir P. supina.

Pateikiamo6 nauju niSiqg morfoiogines charak!cristixo6 ir IcnteJe Baltijoe respublikose augandoms
sidabraJoleras apibQJinii.

Dabar Ballijos respublikoee yTa Zinomos 24, o Lietuvoje - 19 sidabrazoiiq riSig. 2 riizys - P. tenuiloba
Joru. ir/*. dissccra (Wallr.) Zimm., apraiytosLietuvos TSR floroje", dabar nepripazjstamos savarankizko-
mis rilimis. Yra didele tikiruybcLietuvoje rasti dar 2 uznestir.es Jios genties risis - P. angWca irP. canescens,
kurios auga kaimyninese respublikoee.

Lietuvos Mokslvj Akademijcs Gauta
Botanike» institutas 1990.04.25
Estijoe 2»(okslg Akademijo*

Zoologijos ir bptaiiikos institutas

Z. Gerfziraskas, M. Leht
NEWW DATA ON THE POTENTILLA L. (ROSACEAE) GENUS L\ THE LIJTHUANLVN FIX)RA

Summary

The PotcnUHa genus was represented in the Lithuanian flora by 17 species. After floristic investigations
in svnantropic habitats in 1987-1989 4 species new for the Lithuanian flora were found: P. bifurca, P.
multifida, P. goldbachii and P. lengifolia. Two of them - P. muhifida and P. longifclia- are new (or the flora
of all the Baltic republics.

Information on the distribution of P. heidcnrcichii, P. intermedia, P. norvcgica and P. sup'uia, which were
very rare or rare in Lithuania was considerably expanded.

P. rtujhifiiki was first found in Lithuania in 1988 on the railway embankment in Siatiliai. P. poldbachii was
discovered in 5 localities: first in 1988 in Kedainiai, later in aiauliai, ?ane\'dllys, Valkininkai (Varcna district)
and Maiirudiai (Prienai district). P. bifwea was found in 1987 in Varena, where it grows on the old railway
embankment and occupies about 150 square metres. P. longifolia was found in 1989 in Alylus.

We suppose, tha. P. heidenreichii, P. intermedia and P. norvegicc are spontaneous whereas/’, bifurca, P.
goldbachii, P. longifolic, P. niuitiftda, P. rccta and P. supinj are adventitious ia Lithuania. Morphological
characteristics of the sew «pedes and a key to Potentilla ones which are known in the Baltic republics are



given

Now thePotentiUa jenus is represented by 19 species in the Lithuanian Jloraand by 24 species in Ihai. of
the Baltic republic». Two species - P. angtica and P. cancxens - may be iound in Lithuania, as they occur in
the neighbouring countries.

Institute of Botany Received

of the Lithuanian Acadcmy of Sciences, April 25,1990
Institute of Zoology and Botany

ofthe Estonian Academy of Sciences

YK 582.734.4:551.9(474-5) Petepat

HOBbIE JAHHBLIE O POJE POTENTTLLA L. (ROS.4CEAE) BO ®/1OPE /INTBbI
3. M'ymxuHckac, M. NexT- Ekologija. 1991. Nr. 1. P. 106-116.

MpuBogAaTca AaHHbIe 0 4 HOBbIX 3aHOCHbIX (P. bi/urca, P. goldbachii, P. lonpfolia, P. muluuda) n 4
peakux (P. intermedia, P. hcidenreichii, P. norvcgica, P. supina) ans daopbl JIntebl Bugax poga Potmalla,
06HapyXeHHbIX B 1987-1989 rr. BO BpeMsa (NOPUCTUYECKOro 06CNef0BaHNUA CUHAHTPOMMbIX
MecT006UTaHWA.

[na KocblXx CUAOB NPUBOAMTCA KpaTKas Mopdonoruyeckas xapakTepuctuka, obuiee
pacnpocTpaHeHWe, MTBECTHble MECTOHAXO0X/eHNsA B JINTBe, CTeMeHb HaTypanusauun. Ans pegkux
BW/0B MPUBOJATCA HOBblE MECTOHAXOX/AEHNA, KapThbl PACNPOCTPaHEHUA « KPUTUYECKME 3aMeyaHmns
no X XOpOoioruu.

[aeTtca ko4 ana onpefeneHns BuaoB poja Potenélla Mpubantuku.

WnnwocTpayunin 3, 6ubnuorp. 23 Hass.
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Leht, M., Eglite, Z. & Lapele, M. 1996. Potentilla L.— In: Kuusk, V., Tabaka, L. &
Jankeviciene (eds.), Flora ofthe Baltic countries. Compendium of vascular
plants 2: 68-79. Tartu, Eesti Loodusfoto.



11. Potentilla L: Sp. Pl. 495, 1753.
Maran; retejs; sidabraZole; nanuaTka.

Tabnuua ana onpegeneHnst 6anTURCKUX BATOB**

JINCTBA MEPUCTBIC  oeviiiiiiieeitee sttt sttt sttt e st e et esrbe e nbn e beenbeeanba e

JlncTba Nanbyatble MM TpolvaTble
PacTeHns ¢ nomsyummy, B Yy3/1ax YKOpeHswowmmMuca noberamMu. JInctbd ¢
MHOMOYUCIEHHbIMW OCTPbIMM 3yOLaMK, LBETKN OAMHOYHbIE, 1,5-2 CM B anam.

3. P. anserina L.

Mobern He Mon3yuyune, He YKOPEHSIOLMECS, JIMCTOYKN LeNbHOKpaliHue............ 3
OfHO- 1N ABYX/IETHUE TPABAHWCTbIE PacTeHWst C TOHKUMU CTeONSMU, LBETKM 5-6
MM B [yaMm., COLBETME PbIX/I0e, YalleIMCTUKN A/IMHHEee BeHUYMKa

10. P. supina L.
KycTapHuKM 1M MOMYKYCTapHUKW  OJpEBECHeBalolMe MpuM  OCHOBaHUW,
YALLESUCTUKN KOPOUE BEHUMKA ..ouveneineenieiieieeiiatistesie st st sresne i snenny eesesseanessessenns 4

KyCTapHMKN C  LIE/IbHOKPAHUMK JIMCTOYKAMKU U GOMbLINMIA (23 CM avam.)

LiBeTKamm
1. P. fruticosa L.

HeBbICOKME MONMYKYCTPAHUKUN C LepeBAHUCTLIMUA MOA3EMHLIMU YACTAMMU, KOHEUHble
JIMCTOYKN 06bIYHO 3-2-710MacTHble, LUBETKM 8-15 MM apam.

2. P. bifurca L.
JINCTBA TPOMUATBIE  wvvveviiiriitesisteistesee ettt et bt sesbe st st et 6
JInctba NanbyuaTble, € 5-7 (8) MUCTOUKAMM  ..ocvvveivireieieecee e ere st s 8
HWKHNE CTEONEBBIE NINCTBS UEPELLMATBIE  .vvieiviivesiesresreseesieseeseeses seereereneesessenneens 7

Bce cTebneBble NMCTbs 6e3 4yepeLlkoB, C 6OMbLUMMKU MCTO0OPA3HbIMKU TY60KO
HaJpe3aHHbLIMI MPUIMCTHUKAMK, LIBETKW YETbIPEXU/IEHHbIE, OAMHOYHbIE, HA A/IMHHBIX

LIBETOHOCAX.
20. P. ereda (L.) Réusch.

MHOFONETHVKN C YTO/LLIEHHbIM KOPHEBULLEM, LBETKM YeTbIPEXUNEHHbIE, CTE6IM
00bIYHO NeXallye, OCEeHb0 HEPeAKO YKOPEHSIOWMECS B Y3/ax; PacTeHUs MouTw
rosible uam cnabo NpYPKaToBOIOCUCTbIE

21. P. anglica Laich.

ABTOpbl: M. NlexT; 3. 3raute; M. Jlanane.
Authors: M. Leht; Z. Eglite; M. Lapele.

CoctaBuna M. JlexT.
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10.

11.

12,

14.

OfHo- 1nn ABYX/NIETHME PacTeHNs C 5-MepHbLIMU LIBETKaMK; BOMOCKW »KeCTKOBaTbIe,
OTTOMbIPEHHO OTCTOALMe. KOHeYHble NIMCTOYKM MHOrAA 3-10MnacTHbIe

11. P. norvegica L.
CTebnn npunogHUMatoLLmMecs Unn nNpsiMble, LUBETKM B PbIX/IbIX COLBETUAX .... 9
Crebnm nonsyurvie, YKOpPeHSIOLLMECS B y3MaX, LBETKN OAUHOYHbIE, 60/blune, 1,5-2,5
CM [pam.

22. P. reptans L.

MprKOpHEBbIE NMNCTbS KO BPEMEHW LBETEHWSI BbICLIXAIOT, LBETYLUME NOGErn rycro
OBJTUCTBEHHDIE  1.vevviuverieseesieneeresieeteseeseeseesteseeseesseseeseeseesessessessesseseessesseseessensesennens 10
Bo Bpema LBeTeHUA po3eTKa MPUKOPHEBBLIX IMCTLEB COXPaHAeTCA
BbIcokme, npsmble, BETBUCTbIE TOMLKO B MPeAenax COLBETUA PacTeHUs C MATKUMMU,
OJMHHBIMA M KOPOTKO OTTOMbIPEHHbIMW  BOIOCKaMK  (Hambosiee  BOMIOCUCTLIM
AB/IAETCA COLBETUE), NMUCTOUKWN YANIMHEHHO-OBA/IbHbIE, C OCTPbIMWA PaBHOMEPHbLIMU
BYBLLAMYL ..veveeee ettt ettt sttt sttt et e b et e te e be b et re b et et et et e e e e eneereenen n
PacTeHus ¢ fyroo6pasHo MpUNoAHUMAIOLLMMUCA BETBUCTBIMU CTEBNAMU, NINCTBLA C
HEMHOTVMM  MPWKaTbIMWA ~ BO/IOCKaMW A0  BOMOYHBIX, JIMCTOUKM 06paTHO-
ANLEBUAHbIE, YaCTO SIONACTHbIE, 3YOUMKM HEPABHbIE, TYMBI€....ciieirveeirereriereas 12
KpynHble pacteHns, 30-70 cM BbICOTbI, C 4JIMHHBIMA WU KOPOTKO OTTOMbIPEHHLIMU
BO/IOCKaMK, LBETKU 6onblume, 1,5-2,5 cM apam.

14. P. recta L.
PacTeHmst He KpynHble, 15-50 CM BbICOTbI, C XOPOLLO BbIPaXKEHHbIM BONIOYKOM W
JOJ/VHHBIMWA PbIX/TbIMUA OTTOMbIPEHHLIMK BOSIOCKaMK, LBeTkM 1-1,5 cm auam.
6. P. canescens Bess.
JInCTOukM B BEpXHE MOMOBUHE HEPaBHO [yO6OKO Hajpes3aHHble, C OCTPbIMM
3ybuamu, BHW3Y Le/IbHOKpaiiHWe, KIMHOBMAHbIE, MO KpasM 3aBOPOYEHHbIE, MO
KpaHei Mepe CHU3Y BEMOBOMMOUHDBIE  ..occoveveiereeeereetesiestesresiesresresseseessesseseenas 13
JINCTOUKM C HepaBHBIMM TyMbIMKU 3y6LAMK, KOHEUHbIE YacTo 2- WK 3-10nacTHble,
CHU3Y C HEMHOTMMU MPWXKaTbIMM BONOCKaMK [0 CEPOBOMNOYHBIX, Kpasi IMCTOYKOB
HEZABOPOUEHHDIC .. .iitiiiieeitie sttt sttt ettt st sttt sbe et sbb e e be e st b e nbeenaneeees 14
JINCTOYKM TONMBKO CHU3Y GE/0BOIANOYHbIE, CBEPXY 3€/EHbIE
4. P argentea L.
JIncToUKM cHU3Y 6e/TOBOIOYHbIE, CBEPXY B0Mee MEHeEe OMyLLEHHbIE
5. P. impolita L.
JINCTOUKM CBETNO-3e/EHbIE, OYEHb TOHKWE, MOYTU TFOMble; CTEONN 3eneHble
13. P. intermedia L.
JINCTOYKM CHW3Yy BOJSIOCKCTbIE [0 BOWIOYHBLIX, CBEPXY TEMHO-3€/1eHbIE, M/OTHBbIE;
CTeb/M YacTo KpacHoBaTble
12. P. heidenreichii Zimmet.

15(9). JINCTOUKM C NpWKaTbIMM BONOCKaMM (MOYTK rofble) A0 BOWMOYHBIX, NPUKOPHEBbIE

16.

17.

JINCTBA MIATEPHDBIE  ..oeiiiiiiiie e e 16
JINCTOUKM NOKPLITLI A/IMHHLIMA WU KOPOTKO OTTOMbIPEHHLIMW BONOCKaMK1, PacTeHus
20-50 c™ BbICOTbI, MPUKOPHEBLIE NINCTbSI CEMEPHbIE (PELKO MATEepHbIE), ANMHHO-

YepeLuyarble
15. P. goldbachii Rupr.

JINCTOUKM MOYTW TONble WAN Cepble, MOKPbITblE HEMHOrMMU NpUXatbiMy WAn

3BE3AYATBIMUA BOMOCKAMM ... et e e e e s e e e e e e nnee 17
JINCTOYKM CHU3Y BOIMNOYHbIE, PACTEHMS MOXOXKME Ha P. argentea ............... 20
PacTeHns 63 3BE34UATBIX BOMOCKOB.....cucviurarrriestestesieseestesseseessessesseseeseessesessenns 18

PacTeHuns ¢ 3Be3gyaTbiMy BOS1OCKaMM



18.

19.

20.

21.

70

PacTeHnss 10-25 CM BbICOTbI, MOYTU TrOfble, KOPHEBMILE NNOCKOe Gnarofaps
ABYXPSAHOMY PACrONOXKEHWNI0 KOPUUHEBbIX, FOMbIX, YeLlyiAuaTbiX NPUIUCTHUKOB

16.

P. crantzii (Cran

PacteHms 5-15 (20) cM BbICOTbI, MOAYLUIKOOGPa3Hble, IMCTOUKMA C MPUXKATbIMM

MPOCTLIMKA  BOJIOCKaMK, KOPHEBWLLE  OKPYITIOE,
MPUKOPHEBBIX JIMCTHEB KOPOTKME GEfble XECTKIME

UepHOe; Ha MPUIUCTHUKAX
BO/IOCKU

17. P. tabernaemontani Aschers.
Ha HWwkKHeli CTOpPOHe /IACTOYKOB Cpeau MpPOCTbIX BOMOCKOB — 3Be3fvaTble

MHOroBeTBuCTble (3-10) BOMOCKM

19. P. x subarenaria Borb. et Zimmet.
PacTeHus cepble OT MOKPbIBAIOWMX WX MHOrOBETBUCTbIX (15-40) 3Be3guarbIxX

BO/IOCKOB, MNPOCTbIX BOJ/IOCKOB HET

18. P. arenaria Borkh.

Ha nucToukax Cpean npocTbiX BO/IOCKOB OAWMHOYHLIE ANMHHO-BETBUCTbLIE 3BE3AYATbLIE

BOJIOCKM

3Be344aTbIX BOMIOCKOB HET  ...occvvveveierieenieseeenveennens

JINCTOuKM € 2-4 paBHOMEPHBLIMU TYMbIMX 3y6UMKaM
LLIESIKOBUCTLIMU BOJSIOCKAMM

JIncToukM ¢ rny6oKo HaapesaHHbIMM NONacTAMM,
Kpasim

8. P. silesiaca Uechtr.
.............. K e, 21
M MO KpasiM, CBEPXY MPUKaTbIMM

7.
C 4-7 oCTpbIMU 3y6uUMKammn Mo

9. P. thyrsiflora Zimmet.

Key to the Baltic species*

Leaves PIiNNate.....ccociiciiiie e
Leaves digitate or ternate......c.ccceevveevvnnviesennn,

Stems creeping, rooting at the nodes, leaflets regularly toothed, flowers 1.5-2.0 cm

in diam., solitary

3. P. anserina L.

Stems are not creeping, not rooting at nodes, leaflets have no teeth................. 3

Annual or biennial herbs with week stems, flowers
than sepals, numerous

Shrubs or undershrubs, petals longer than sepals

5-6 mm in diam., petals shorter

10. P. supina L.

Many-branched shrubs with entire leaflets and large flowers (2-3 cm in diam.)

1 P. fruticosa L.

Low undershrubs with woody underground parts, leaflets 2- to 3-fid at apex,

flowers 8-15 mm in diam.

2. P. bifurca L.
LEAVES TBIMALE  ..veiiieciie e 6
Leaves digitate, with 5-7(8) leafletS....ccccocvieiirircicieceec e 8
At least lower stem-leaves Petiolate. ... 7

All stem-leaves without petioles, with large stip
erect, flowers 4-merous, solitary on long petioles

Compiled by M. Leht.

ules resembling leaflets. Stems

20. P. erecta (L.) Réausch.



10.

11.

12,

13.

14.

Perennials with stout rhizomes, flowers 4-merous, sterns often lying on the ground,
rooting at the nodes in autumn, leaflets covered with few adpressed hairs
21. P. anglica Laich.
Annual or biennial herbs with 5-merous flowers. Sometimes the topmost leaflet is
divided into three lobes. Leaflets covered with unpressed harsh solitary hairs
11. P. norvegica L.
Ascendent or erect plants, flowers in inflorescences .......ccccvvvviveiniiiinnen, 9
Stems creeping, rooting at nodes, flowers large, 1.5-2.5 cm in diam., solitary
22. P. reptans L.
Basal rosette of leaves dead at flowering time, flowering stems with several leaves
.............................................................................................................................. 10
Plants with a living basal rosette of leaves at flowering time ...........c.......... 15
Plants erect, high, branching in the inflorescence only, covered with long soft
unpressed hairs (inflorescence being most hairy) leaflets oblong-ovate, with regular
SNAIP TEETN Lo n
Plants with ascendent branching stems, leaflets obovate-cuneate, sometimes lobed,
with irregular, obtuse teeth, covered with sparse adpressed to tomentose hairs 12
Large plants, 30-70 cm high, covered with long and short erect hairs, flowers large,
1.5-2.5 cm in diam.
14. P. recta L.
Somewhat smaller herbs, 15-20 cm high, grey-tomentose with some long simple
hairs, flowers 1.0-1.5 cm in diam.
6. P. canescens Bess.
Leaflets white-tometose at least beneath, deeply incise-dentate at the top, entire at
the base, with edges rolled beneath.......ccccocooeiiiiccicccc e 13
Leaflets irregulary obtuse-toothed but not deeply incised, although the terminal
leaflet of basal leaves may be 3-lobed, glabrous to grey-tomentose beneath, with
edges not rolled beneath ... 14
Leaflets white-tomentose beneath, green above with some straight adpressed hairs
4. P. argentea L.
Leaflets tomentose both above and beneath
5. P. impolita L.
Leaflets thin, light-green, nearly glabrous, plane. Stems green
13. P. intermedia L.
Leaflets more or less grey-tomentose beneath, dark green, thick. Stems sometimes

reddish
12. P. heidenreichii Zimmet.

15(9). Leaflets with adpressed hairs (nearly glabrous) to tomentose, basal leaves usually

16.

17.

18.

LT 1= o UL TR PTUR T 16
Leaflets with long and short erect hairs, plants 20-50 cm high, basal leaves long-

petioled, with 7 leaflets (rarely with 5)
15. P. goldbachii Rupr.

Leaflets nearly glabrous or grey because of stellate hairs.......cccccovveeninnn 17

Leaflets tomentose beneath, plants resemble P. argentea ........ccccccvvvvvreinnnn. 20
Plants with simple hairs only ..o 18
Plants with stellate hairs ... 19

Plants 10-25 cm high, nearly glabrous, withered brown stipules of basal leaves

making rootstock flat
16. P. crantzii (Crantz) G. Beck ex Fritsch



- Plants 5-15 (20) cm high, with adpressed simple hairs, rootstock black, roundi;
Edges of stipules of basal leaves covered with coarse white straight hairs
17. P. tabernaemontani Asche
19. 3-10 branched stellate hairs between simple hairs beneath the leaflet
19. P. x subarenaria Borb. ex Zimm
- Leaflets grey from 15-40 branched stellate hairs, without simple hairs
18. P. arenaria Bor!
20. Long-branched stellate hairs between simple hairs
8.
Plants without stellate hairs
21. Leaflets with 2-4 obtuse regular teeth on both sides, with silky hairs above
7. P. leucopolitana P. J. Mue
- Leaflets deeply incised with 4-7 sharp teeth on both sides
9. P. thyrsiflora Zimm

I. subgenus Trichothalamus (Lehm.) Reichenb.

1 Potentilla fruticosa L. Sp. Pl. 495. 1753; Grindel, Bot. Taschenb. 162. 1803, si
auct.; Ledeb. Fl. Ross. 2: 61. 1843; Wied. et Weber, Beschr. phan. Gew. Esth-, Liv-
Curl. 276. 1852; Kuprev. et al. Vadovas 122. 1934; Ball, Pawl, et Walters in FI. Eure
2: 39. 1968; Natk.-lvanausk. in Liet. fl. 4: 163. 1971. - Dasiphora fruticosa (L.) Ryd
in Mem. Dep. Bot. Columbia Univ. 2: 188. 1898; Juz. in Fl. URSS 10: 69. 1941; Eich’
in Eesti fl. 2: 315. 1956 et in ed. 2. 2: 317. 1962; Galenieks in Latv. fl. 3: 74. 1957.
Po0sasmaran; kriima cuza; krémine sidabrazole; KypuabCkuii Yail KyCTapHUKOBBIA.

20-120 (150) cm.

VI-VIII.

NA 2; B. VIl Ab.

B npvpoge To/1bKo B SCTOHWUM 1 JlaTBuu, peako. Mectamn B pervoHe KynbTUBMPYeT
KaK JekopaTvMBHOe pacTeHue. B Jiutee ogunuaswmii (13b; 21b).

In nature only in Estonia and Latvia, rare. Locally cultivated for ornament in tl
region. In Lithuania runs wild (13b; 21b).

2; 12d.

2. subgenus Schistophyllidium Juz. ex Fed.

1 Potentilla bifurca L. Sp. Pl. 497. 1753; Juz. in Fl. URSS 10: 81. 1941; Enari
al. Kodumaa taimestik 182. 1943; Bickis et Rasip$ in Bickis, Latv. augu not. 188. 1<
Eichw. in Eesti fl. 2: 322. 1956 et in ed. 2. 2: 324. 1962; Galenieks in Latv. fl. 3: 9.
1957; Ball, Pawl, et Walters in FI. Europ. 2: 39. 1968; GudZinskas et Leht in Ekologi_
(Vilnius) 1. 107. 1991. - Sampmaran; dakSainais retejs; dviSake sidabrazole; nanuyatk
BUSbYATAS.

\ 5-25cT.

VI-VIII.

VII A2 B2 4

Ha TeppuTOpMUM pervoHa oYeHb peako.
Very rare in the Baltic region.

Ik, e; 2; 9a; 10a; 14c; 15a; 22a; 30.
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3. subgenus Chenopotentilla (Focke) Juz.

3. Potentilla anserina L. Sp. Pl. 495. 1753; Fischer, Naturgesch. Livl. 244. 1778,
sine auct.; B. S. Jundz. Opis. rodl. 274. 1791; Wied. et Weber, Beschr. phan. Gew.
Esth-, Liv- u. Curl. 272, 1852; Juz. in Fi. URSS 10: 221. 1941; Eichw. in Eesti fl. 2
344. 1956 et in ed. 2. 2: 347. 1962; Galenieks in Latv. fl. 3: 87. 1957; Natk.-lvanausk.
in Liet. fl. 4: 185. 1971. - P. anserina subsp. anserina: Ball, Pawl, et Walters in Fl.
Europ. 2: 40. 1968. - Hanijalg; maura retejs; Zqsine sidabraZole; nanyaTtka rycuHas. '

2f. 5-20 cm.

V-VIII.

A la, b;B 12 C; D1IVB;C. VI Ag Ba; Da; Ea; Fa. VII A; B; C.

Ha Bcein TeppuTOpMM permoHa, 0YeHb YacTo.

Very common throughout the territory.

V3MeHUMBOCTb. BapbupyeT no CTeneHn OMyLLEHHOCTY.
Variability. Varies in its hairiness.

4. subgenus Hypargyrium (Fourr.) Juz.

4. Potentilla argentea L. Sp. Pl. 497. 1753; Fischer, Zusdtze Naturgesch. Livl. 120.
1784, sine auct.; B. S. Jundz. Opis. rosl. 275. 1791; Wied. et Weber, Beschr. phan.
Gew. Esth-, Liv- u. Curl. 274. 1852; Juz. in Fl. URSS 10: 145. 1941; Eichw. in Eesti
fl. 2: 324. 1956 et in ed. 2. 2: 326. 1962; Galenieks in Latv. fl. 3: 88. 1957; Ball, Pawl,
et Walters in Fl. Europ. 2: 41. 1968; Natk.-Ivanausk. in Liet. fl. 4 164. 1971. - P.
tomentosa Gilib. Fl. Lith. 5: 254. 1782. - P. tenuiloba Jord. Pug. pi. nov. 67. 1852;
Natk.-lvanausk. in Liet. fl. 4. 165. 1971. - Hobemaran; sudraba retejs; tikroji
sidabraZole; nanuaTka cepebpucras.

2f. 10-40 (50) cm.

VI-VIII.

IASHHAI,2IVB2CV123VIA2345BS34-5,6bc,d 8,9, 10
C.

OueHb 4acTo MO BCEMY PErvoHy.

Very common throughout the Baltic region.

5. Potentilla impolita Wahlenb. Fl. Carpat. 155. 1814; Juz. in Fl. URSS 10: 146.
1941; Snarskis, Vadovas 436. 1954; Eichw. in Eesti fl. 2. 325. 1956 et in ed. 2. 2: 327.
1962; Natk.-lvanausk. in Liet. fl. 4: 167. 1971; Peters, et Birkm. Latv. augu not. ed. 2.
212. 1980. - P. neglecta Baumg. Enum. stirp. Transs. 2: 63. 1816; Ball, Pawl, et
Walters in Fl. Europ. 2: 41. 1968. - P. dissecta (Wallr.) Zimmet. Gatt. Potent. 13. 1884;
Natk.-lvanausk. in Liet. fl. 4: 168. 1971. - P. argentea y. dissecta Wallr. Sched. crit.
237. 1822. - Ldiketu maran; blavais retejs; pilkoji sidabraZole; nanuatka HebnecTsLLas.

2f. 20-40 (60) cm.

VI-VIIL.

IAS ITAIlc,21IVB2,C.V123VIFa VIIA2 3 4, B3, 4,5 6b,c,d, 8,
9, 10.

UacTo no BCeil TeppuTOpUM PervmoHa.

Frequent on the whole territory of the region.

6. Potentilla canescens Bess. Fl. Galic. 1: 330. 1809; Juz. in Fl. URSS 10: 147.
1941; Bitzky, Latw. augu not. 1. 105. 1920; Galenieks in Latv. fl. 3: 88. 1957. - P.



inclinata Vill. Hist. pi. Dauph. 3: 567. 1788; Ball, Pawl, et Walters in Fl. Europ. 2: 41.
1968. - Hallikas maran; sirmais retejs; -; nanyatka cegosaras.

2f. 15-50 cm.

E, La: VI-VIII.

VII A

Tonbko B OCTOHUM 1 J1aTBUM, OYEHb-PEAKO.

Very rare, only in Estonia and Latvia,

le, f; 2; 5a; 15a; 22a.

7. Potentilla leucopolitana P. J. Muell. in Billot. Annot. 278, 1862; Juz. in FL URSS
10: 151. 1941; Galenieks in Latv. fl. 3: 90. 1957; Natk.-lvanausk. in Liet. fL 4: 171.
1971. — ; Veisenburgas retejs; vaisenburgiske sidabrazole; nanuaTka BeiiceHOyprckas.

2f. 10-25 cm

La, Li: V-VIL

IAS I Alc. IV C L1 VIl A2 B4, Ha necyaHbIX CKMoHax; on sandy slopes.

Tonbko B JlatBun 1 JInTee, 0YEHb PeLKOo.

Very rare, only in Latvia and Lithuania,

le; 20a; 26h; 29b, c; 30.

8. Potentilla silesiaca Uechtr. in Jahresb. Schles. Ges. Vaterl. Cult. 44: 82. 1867;
Natk.-lvanausk. in Liet. fl. 4: 170. 1971. — ; Silezijas retejs; silezine sidabrazole; -.

2f. 10-20 cm.

La, Li: VI, VII.

1AL V3 VI A2 B4 nacyxux cknoHax; on dry slopes

Tonbko B flatBun © JlnTee, OYeHb peako.

Very rare, only in Latvia and Lithuania,

le; 14c; 26b; 28a, b.

9. Potentilla thyrsiflora Zimmet. in A. Kerner, Sched. Fl. exsicc. Austro-Hung. 2:
21. 1882; Juz. in FI. URSS 10: 150. 1941; Snarskis, Vadovas 435. 1954; Galenieks in
Latv. fl. 3: 91. 1957; Natk.-lvanausk. in Liet. fl. 4: 168. 1971.----; "ekarziedainais
retejs; puokStine sidabrazole; nanyaTka nMpammMaKoLBETKOBas.

Y. 10-25 cm.

La, Li: VI, VII.

Il A la; Ha cyxux TpaBsSIHUCTbIX CKNoHax; on dry grassy slopes.

OueHb pefKo; B DCTOHUN He BCTpevaeTcs.

Very rare; absent in Estonia.

12b; 20c.

10. Potentilla supina L. Sp. Pl. 497. 1753; Fischer, Naturgesch. Livl. 244. 1778,
sine auct.; Wied. et Weber, Beschr. phan. Gew. Esth-, Liv- u. Curl. 271. 1852, in textu;
Juz. in FI. URSS 10: 165. 1941; Snarskis, Vadovas 435. 1954; Eichw. in Eesti fl. 2:
327. 1956 et in ed. 2. 2: 329. 1962; Galenieks in Latv. fl. 3: 84. 1957; Ball, Pawl, et
Walters in Fl. Europ. 2: 42. 1968; Natk.-lvanausk. in Liet. fl. 4: 173. 1971. - Lamav
maran; zemais retejs; pavirtusioji sidabrazole; nanyaTka Hu3Kas.

O, 0. 10-40 cm.

VI-VII (IX).

VI Ba. VII B 1, 3, 4.

Pefiko B pervoHe.

Rare in the region.

Ib, e, f; 2; 12a; 14c; 19a; 21a; 22a; 23; 26b; 28b; 31b.
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11. Potentilla norvegica L. Sp. Pl. 499. 1753; Grindel, Bot. Taschenb. 162. 1803,
sine auct.; B. S. Jundz. Opis. rosl. 276. 1791; Wied. et Weber, Beschr. phan. Gew.
Esth-, Liv- u. Curl. 271. 1852; Juz. in Fl. URSS 10: 167. 1941; Eichw. in Eesti fl. 2:
329. 1956 et in ed. 2. 2: 331. 1962; Galenieks in Latv. fl. 3: 79. 1957; Ball, Pawl, et
Walters in Fl. Europ. 2: 42. 1968; Natk.-lvanausk. in Liet. fl. 4: 174. 1971. - P. trifolia
Gilib. Fl. Lith. 5 249. 1782. - Norra maran; Norve/ijas retejs; Siaurine sidabraZole;
nanyatka HOPBEXCKas.

O, 0. (10) 20-70 cm.

VI-IX.

IB4. VII A B 134, 6cd, 8, 10; C.

Ha TeppuTOopmn pervoHa A0BO/MBHO YacTo, Mectamu mspegka. He otmeueH B 16; 18;
20c; 25; 26; 27; 28a.

Rather frequent in the region, locally rather rare. Not recorded from 16; 18; 20c; 25;
26; 27; 28a.

12. Potentilla heidenreichii Zimmet. Gatt. Potent. 10. 1884; Juz. in FI. URSS 10:
170. 1941; Snarskis, Vadovas 436. 1954; Eichw. in Eesti fl. 2: 332. 1956 et in ed. 2.
2. 335. 1962; Galenieks in Latv. fl. 3: 91. 1957; Natk.-lvanausk. in Liet. fl. 4; 177.
1971. - P. intermedia L. Mant. 76. 1767, p.p.; Ball, Pawl, et Walters in Fl. Europ. 2:
42. 1968, p.p. - P. inclinata auct.: Ledeb. Fl. Ross. 2: 47. 1843; Wied. et Weber,
Beschr. phan. Gew. Esth-, Liv- u. Curl. 275. 1852. - P. cariescens auct.: Vilberg, Eesti
taimestik ed. 2. 134. 1925. - P. adscendens auct.: Vilberg, Eesti taimestik 48. 1922. -
Karvane maran; Heidenreiha retejs; SiukSlynine sidabrazole; nanuatka IeiigeHpelixa.

‘b 15-30 cm.

VI-VIII.

NAlc. V3,4 VIIA L2 3a4,5B1 34,5, 6cd 8, 10; C.

Ha Bceil TeppuTOpuK pervoHa, JOBO/MbLHO YacTo, pexe B JInTBe.

Rather frequent throughout the region, rarer in Lithuania.

13. Potentilla intermedia L. Mant. 76. 1767; Wied. et Weber, Beschr. phan. Gew.
Esth-, Liv- u. Curl. 275. 1852; Juz. in Fl. URSS 10: 170. 1941; Snarskis, Vadovas 436.
1954; Eichw. in Eesti fl. 2: 330. 1965 et in ed. 2. 2: 333. 1962; Galenieks in Latv. fl.
3: 80. 1957; Ball, Pawl, et Walters in Fl. Europ. 2: 42. 1968, p.p.; Natk.-lvanausk. in
Liet. fl. 4: 176. 1971. - Keskmine maran; videjais retejs; tarpine sidabraZole; nanuyartka
CpegHss.

2f. 15-50 (60) cm.

VI-VIII.

A5 V3 VIIA2 3b 5 B 13, 4, 10

Ha Tepputopnn pervoHa A0BO/MbHO PEAKO.

Rather rare in the region.

Ib, e; 2; 5d; 9a; 10a; 13b; 14a, c; 15a; 22a; 23; 26b; 29c; 30.

* 14. Potentilla recta L. Sp. Pl. 497. 1753; B. S. Jundz. Opis. rodl. 155. 1811, sine
auct.; Juz. in Fl. URSS 10: 160. 1941; Enari et al. Kodumaa taimestik 184. 1943;
Galenieks in Latv. fl. 3: 86. 1957; Ball, Pawl, et Walters in Fl. Europ. 2: 42. 1968;
Natk.-lvanausk. in Liet. fl. 4: 171. 1971. —P. acutiloba Gilib. FI. Lith. 5: 253. 1782. —
Piistmaran; taisnais retejs; stacioji sidabraZole; nanyatka npsmas.

2f. (20) 30-70 cm.
VI, VII.
VII A 3, 4; B 3, 4; Ha cyxux cKnoHax; on dry slopes.
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Ha TeppuTopun permoHa oyeHb peako.
Very rare in the region,
la, e; 2; 12c; 14c; 29c; 3la.

15. Potentilla goldbachii Rupr. FI. Ingr. 1; 310. 1860; Juz. in FI. URSS 10: 182.
1941; Eichw. in Eesti fl. 2: 333. 1956 et in ed. 2. 2: 336. 1962. - P. thuringiaca auct.:
Enari et al. Kodumaa taimestik 184. 1943; Ball, Pawl, et Walters in Fl. Europ. 2: 43.
1968, p.p.; Gudzinskas et Leht in Ekologija (Vilnius) 1: 107. 1991. - Tdusev maran;
Goldbaha retejs; Goldbacho sidabraZole; nanyatka "ong6axa.

2f. 20-30 cm.

VI-VIII.

VII A2, 4,5; B 3,4, 6c

J0BO/LHO PeaKo B pervioHe.

Rather rare in the region.

la, b, e; 2; 5d; 6; 9a; 10a; 11; 14b, c; 15; 19a; 20a, c; 22a; 26b; 28b; 30.

5. subgenus Potentilla. - Dynamidium (Fourr.) Juz.

16. Potentilla crantzii (Crantz) G. Beck ex Fritsch, Excursionsfl. Osterr. 295. 1897;
Vilbaste, Taimemaaraja 36. 1936; Juz. in Fl. URSS 10: 202. 1941; Bickis et Rasies in
Bickis, Latv. augu not. 189. 1946; Eichw. in Eesti fl. 2: 335. 1956 et in ed. 2. 2: 337.
1962; Galenieks in Latv. fl. 3: 83. 1957; Ball, Pawl, et Walters in Fl. Europ. 2: 44.
1968. - P. alpestris Hall. fil. in Ser. Mus. Helv. 1: 53. 1818; Klinge, Fl. Est-, Liv- u.
Curl. 571. 1882. - P. verna L. Sp. PI. 498. 1753, p.p.; Fischer, Naturgesch. Livl. 244.
1778, sine auct., p.p.; Wied. et Weber, Beschr. phan. Gew. Esth-, Liv- u. Curl. 273.
1852, p.p. - Fragaria crantzii Crantz, Inst, rei herb. 2: 178. 1766. - Magimaran; Kranca
retejs; -; nanyarka KpaHua.

4. (7) 10-20 (30) cm.

E, La: VI-VIIL.

IHAla, b 2IVCV 1VIFa VII A3 B34 6bcd

B 3cTOHMM Hepenko, NPeUMYyLLECTBEHHO B 3anafHoi YacTu. B J1aTBuM OuveHb pesko,
eVMHCTBEHHOE MECTOHaXOX/eHWe B OLHOM M3 3anafHbiX paiioHoB. B JlnTBe He
06HapY>KeH.

In Estonia rather frequent in the western part. Very rare in Latvia. Absent in
Lithuania.

la, b, d; 2; 4; 53, c, d; 6; 8a; 12d.

17. Potentilla tabernaemontani Aschers. in Verh. Bot. Ver. Brandenb. 32: 156. 1891;
Enari et al. Kodumaa taimestik 184. 1943; Eichw. in Eesti fl. 2: 336. 1956 et in ed. 2.
2: 340. 1962; Ball, Pawl, et Walters in Fl. Europ. 2: 44. 1968. - P. verna L. Sp. PI. 498.
1753, p.p.; Fischer, Naturgesch. Livl. 244. 1778, sine auct., p.p.; Wied. et Weber,
Beschr. phan. Gew. Esth-, Liv- u. Curl. 273. 1852, p.p. - P. aurea: Luce, Prodr. fl. Osil.
177. 1823, sine auct. - Kevadmaran; -; -; nanyatka TabepHeMOHTaHa.

2f. (3)5-10 (15) cm.

E V, VL

A2 1VB23,C Vla VlFa VII B3, 4 6b,cd 9

Tonbko B OCTOHWMW, [OBOMLHO pPeaKo, MPEeMMYLLIECTBEHHO B 3amafHoli 4acTu
pecnyo6vku.

Only in Estonia, rather rare, more frequent in the western part,

la, b, c, d; 2; 5d; 8a
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18. Potentilla arenaria Borkh. Fl. obern Grafsch. Catz. 1796; Bitzky, Latw. augu
not. 1: 105. 1920; Kuprev. et al. Vadovas 124. 1934; Juz. in Fl. URSS 10: 208. 1941;
Galenieks in Latv. fl. 3: 81. 1957; Natk.-lvanausk. in Liet. fl. 4: 180. 1971. - P. cinerea
auct.: Fleischer et Lindem. in Fleischer, Fl. Esth-, Liv- u. Kurl. 184. 1839; Wied. et
Weber, Beschr. phan. Gew. Esth-, Liv- u. Curl. 273. 1852; Schmalh. ®n. Cp. u FKOxH.
Pocc. 1: 333. 1895; Ball, Pawl, et Walters in Fl. Europ. 2: 45. 1968, p.p. - P. maculata

Gilib. Fl. Lith. 5: 252, 1782. — ; smiltdju retejs; smiltynine sidabraZole; nanvatka
rnecyaHas.
Y. 5-15 cm.

La, Li: IV-VI (VIII).

IAS511ALIVC1V3 ViBa VIIA2 B34 6c C2 3

B JlatBun m3peaKa, NPeyMyLLECTBEHHO Ha MOGepeXxxbe PYXKCKOrO 3a/MBa 1 B palioHax
CpeaHein yactn pecny6nmku. B JINTBE 4acTO B HOXKHbIX W BOCTOYHbIX paiioHax. B
3CTOHMM He BCTpeyaeTcs.

In Latvia rather rare, mainly in coastal and central districts of the country. In
Lithuania frequent in southern and eastern districts. Absent in Estonia,

le, f, g, h; 10a; 11; 14c; 18; 19a; 20-23; 26a; 27-31.

19. Potentilla x subarenaria Borb. ex Zimmet. Gatt. Potent. 21. 1884; Vilberg, Eesti
taimestik ed. 2. 134. 1925; Bickis et Rasies in Bickis, Latv. augu not. 189. 1946; Eichw.
in Eesti fl. 2: 339. 1956 et in ed. 2. 2: 341. 1962; Galenieks in Latv. fl. 3: 82. 1957. -
P. arenaria auct.: Vilberg, Eesti taimestik ed. 2. 134. 1925. - P. arenaria Borkh. x P.
tabernaemontani Aschers. - Vardmaran; pasmilts retejs; -; nanuarka nosnynecyaHas.

fy. 5-15 cm.

E, La: (IV) V, VL

A2 5 1IVC Vi 3 VIIA3; B3 4 6.

B 3CTOHMM JOBOMBHO YacTo B 3anafHbIX pavioHax. B JlatBum odeHb peako. B Jlutee
He 0OHapY>KeH.

Rather frequent in West Estonia. Very rare in Latvia. Absent in Lithuania,

la, b, d; 2; 5d; 11; 12d.

20. Potentilla erecta (L.) R&usch. Nomencl. bot. ed. 3. 152. 1797; Vilbaste,
Taimemé&éraja 36. 1936; Juz. in FI. URSS 10: 218. 1941; Bickis et RasiijS in Bickis,
Latv. augu not. 188. 1946; Eichw. in Eesti fl. 2: 340. 1956 et in ed. 2. 2: 342. 1962;
Galenieks in Latv. fl. 3: 82. 1957; Ball, Pawl, et Walters in Fl. Europ. 2: 45. 1968;
Snarskis, Vadovas 258. 1968; Natk.-lvanausk. in Liet. fl. 4: 181. 1971. - P. silvestris
Neck. Del. Gallo-Belg. 1: 222. 1768; Klinge, Fl. Est-, Liv- u. Curl. 569. 1882; Snarskis,
Vadovas 434. 1954. - P. tormentilla (Crantz) Neck, in Hist. Comment. Acad. Elect.
Theod.-Palat. 2: 491. 1770; J. Jundz. Opis. rodl. 201. 1830, sine auct.; Ledeb. FI. Ro3s.
2: 51. 1843. - Tormentilla erecta L. Sp. Pl. 500. 1753; Fischer, Naturgesch. Livl. 245,
1778, sine auct.; B. S. Jundz. Opis. rosl. 272. 1791; Wied. et Weber, Beschr. phan.
Gew. Esth-, Liv- u. Curl. 276. 1852. - Fragaria tormentilla Crantz, Stirp. Austr. 2: 23.
1763. - Tedremaran; stavais retejs; miskine sidabraZole; nanuatka npsmMocTosLLas.

2f. (5) 15-40 (50) cm.

VI-VIIL (I1X).

IA2, 5 B IIA B, CD. IlIIB. V134 VIl ALB 10; C

Mo BceMy pervoHy, 4acro.

Common throughout the region.

21. Potentilla anglica Laich. Veg. Europ. 1: 475. 1790; Bickis et Rasins in Bickis,
Latv. augu not. 188. 1946; Ball, Pawl, et Walters in FI. Europ. 2: 45. 1968; Peters, et



Birkm. Latv. augu not. ed. 2. 210. 1980. - P. procumbens Sibth. FI. Oxon. 162. 1794;
Klinge, Fl. Est-, Liv- u. Curl. 569. 1882; Bitzky, Latw. augu not. 1. 105. 1920;
Galenieks in Latv. fl. 3: 89. 1957. - Tormentilla reptans L. Sp. Pl. 500. 1753; Fischer,
Naturgesch. Livl. 245, 1778, sine auct.; Wied. et Weber, Beschr. phan. Gew. Esth-, Liv-
u. Curl. 277. 1852. — ; pazvilu retejs; -; -.

2f. (15) 20-70 cm.

La: VI, VII.

I A5

Tonbko B JlatBuu, O4YeHb PeaKo.

Very rare, only in Latvia.

le; 12c.

Mpumeuanwue. B nutepatype (Ledebour, 1843; Vilberg, 1925) umetoTca faHHble, He
MOATBEPXKAEHHbIE repbapHbIMK CO0pamm, 0 HAXOXKAEHUM 3TOr0 BMAa B SCTOHUM 1 JlnTee.

Comment. In literature (Ledebour, 1843; Vilberg, 1925) there are data on the
occurrence of the species in Estonia and Lithuania but they are not verified by
herbarium specimens.

22. Potentilla reptans L. Sp. Pl. 499. 1753; B. S. Jundz. Opis. rodl. 276. 1791;

Fischer, Zusétze Naturgesch. Livl. 120. 1784, sine auct.; Wied. et Weber, Beschr. phan.
Gew. Esth-, Liv- u. Curl. 272. 1852; Juz. in FI. URSS 10: 219. 1941; Eichw. in Eesti
fl. 2. 342. 1956 et in ed. 2. 2: 345. 1962; Galenieks in Latv. fl. 3: 83. 1957; Ball, Pawl,
et Walters in FI. Europ. 2: 45. 1968; Natk.-lvanausk. in Liet. fl. 4; 183. 1971. - Roomav
maran; loziju retejs; penkiapirSte sidabrazole; nanyatka nonsyuyas.

2f. 5-10 cm.

VI-VIII.

NAL1L2,BLCD2IVB2 3 C1Vla 2 3 VI Aa; Ba; Ea; Fa. VII A 1, 2,
4;B 3, 4, 6¢c, 9, 10; C 3.

Ha Bceil TeppuTOpUM pernoHa, LOBOMbHO 4acTo. B 3CTOHWMM npeumyLLecTBEHHO B
3anafHbIX paiioHax (He obHapy>eH B 3a; 5a, C; 6; 7). .

Rather frequent in the region. In Estonia mainly in western districts (not observed
in 3a; 5a, c; 6; 7).

[JononHeHnsa v npumeyaHns K Potentilla L.
Addenda and comments to Potentilla L.

Potentilla longifolia Willd.
O6Hapy»eH B 1989 r. B JZIutee (29h).
Reported from Lithuania (29b) in 1989.

Potentilla multifida L.
O6Hapy»eH B 1988 r. B JZlIutee (19a).
Recorded from Lithuania (19a) in 1988.

Mo cTapbIM NMTePaTYPHbIM AaHHLIM, He NMOATBEPXKAEHHBIM repbapHbIMK cbopamm, Ha
TEPPUTOPUM PErviOHa YKasbIBalOTCS CeAyHoLmMe BuapI.

In literature there are data on the occurrence of the following species in the Baltic
territory; their presence has not been confirmed.

Potentilla alba L. - B JlutBe; in Lithuania.
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Potentilla collina Wibel (P. wibeliana T. Wolf) - B 3cToHMM 1 NlaTBuK; in Estonia
and Latvia.

Potentilla heptaphylla L. (P. opaca L.) - B JlatBun u JinTee; in Latvia and Lithuania.

Potentilla sterilis (L.) Garcke (P. fragariastrum Pers.; Fragaria sterilis L.) - B
NuTee; in Lithuania.

Potentilla wiemanniana Giinth. et Schumm. - B JlatBuu; in Latvia.

12. Fragaria L* Sp. PI. 494. 1753.
Maasikas; zemene; Zemuoge; 3eM/ISIHUKA.

1 Fragaria vesca L. Sp. Pl. 494. 1753; Fischer, Naturgesch. Livl. 243. 1778, sine
auct.; B. S. Jundz. Opis. rodl. 273. 1791; Wied. et Weber, Beschr. phan. Gew. Esth-,
Liv- u. Curl. 269. 1852; Juz. in FL URSS 10: 59. 1941; Eichw. in Eesti fl. 2: 306. 1956
et in ed. 2. 2: 308. 1962; Galenieks in Latv. fl. 3: 71. 1957; Tutin in Fl. Europ. 2: 47.
1968; Natk.-lvanausk. in Liet. fl. 4: 188. 1971. - F. succulenta Gilib. Fl. Lith. 5: 247.
1782. - Metsmaasikas; meZa zemene; paprastoji Zemuoge; 3eMNsiHMKa fleCHas.

Y. 5-20 cm.

V, VI

1A 12356;B4511AL2CIVA3B3C VL2 3 VIAa Ba; Fa. VI
A2 4,5 B346;C.

Ha Bceil TeppuTOpUM pervnoHa, YacTo.

Frequent throughout the region.

rmbpugbl. Hybrids.
F. moschata x F. vesca - 04YeHb pefKo; very rare.

F. vesca x F. viridis - pegko; rare.

2. Fragaria moschata Duch. Hist. nat. Frais. 145. 1766; Klinge, Fl. Est-, Liv- u.
Curl. 565. 1882; Juz. in Fl. URSS 10: 60. 1941; Eichw. in Eesti fl. 2: 309. 1956 et in
ed. 2. 20 311. 1962; Galenieks in Latv. fl. 3: 72. 1957; Tutin in Fl. Europ. 2: 47. 1968;
Snarskis, Vadovas 432. 1954; Natk.-lvanausk. in Liet. fl. 4 189. 1971. - F. elatior
Ehrh. Beitr. Naturk. 7: 23. 1792; J. Jundz. Opis. rodl. 200. 1830, sine auct.; Fleischer
et Lindem. in Fleischer, Fl. Esth-, Liv- u. Kurl. 182. 1839; Wied. et Weber, Beschr.
phan. Gew. Esth-, Liv- u. Curl. 269. 1852; Kuprev. et al. Vadovas 122. 1934. - Kdrge
maasikas; smarzlgd zemene; miskine Zemuoge; 3eMNsHNKa MYCKyCHas.

Y. 15-40 (45) cm.

V, VL.

1A2,36.11Ala, b C.V12,b 3 VIIAS5 B3, 4 C 13

B 3cTOHWMM 1 J1aTBUK [0BONLHO PEfKO W HepaBHOMEPHO. B JlnTee pefko.

Rather rare in Estonia and Latvia. Rare in Lithuania.

la, b, d, f; 2; 3b; 4-9a; 11; 13b; 14c; 17; 18; 20b; 22a; 26b.

ABTOpbl: M. /lexT; B. BapoHuHa; M. Jlansne.
Authors: M. Leht; V. Baronina; M. Lapele.
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10. Comarum L* Sp. PI. 502. 1753.
Soopihl; vérnkdja; sudras; cabenbHUK.

1 Comarum palustre L. Sp. Pl. 718. 1753; Fischer, Naturgesch. Livl. 246. 1778»
sine auct.; B. S. Jundz. Opis. rosl. 277. 1791; Wied. et Weber, Beschr. phan. Gew.
Esth-, Liv- u. Curl. 270. 1852; Juz. in Fl. URSS 10: 74. 1941; Eichw. in Eesti fl. 2: 314.

1956 et in ed. 2. 2. 316. 1962; Galenieks in Latv. fl. 3: 75. 1957; Natk.-lvanausk. in
Liet. fl. 4. 157. 1971. - C. rubrum Gilib. FI. Lith. 5: 255. 1782. - Potentilla palustris
(L.) Scop. FI. Cam. ed. 2. 1: 359. 1772; J. Jundz. Opis. rodl. 203. 1830, sine auct.; Bali,
Pawl, et Walters in Fl. Europ. 2: 39. 1968. - Harilik soopihl; purva varnkéja; pelkinis
stidras; cabenbHUK 60NOTHBIM.

2f. 20-50 cm.

VI-VIIL.

IB1L231AId 2 3 5 B, C. Il A2 345 B;C. VI Aa; Ba; Ca; Ea; Fa.

Ha Bceil TeppyTOpUN PErmoHa, 4acTo.

Frequent in the whole region.

* ABTOpbl: M. flexT; 3. Ornute; M. Nlanane.
Authors: M. Leht; Z. Eglite; M. Lapele.
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Abstract. The present work is an attempt at comparing classical vs. cladistic treatment using the
same set of characters and data. The polymorphic and taxonomically troublesome genus
Potentilla L. is analysed with cladistic methods (PAUP ver. 3.1.1.), using the same morphological
characters as Wolf (1908) did in his species descriptions in the "Monographie der Gattung Poten-
tilla"(Bibl. Bot., Vol. 71). The subgenera created by Wolf did not come out as monophyletic groups,
while most of the sections did. The contradiction between the results of the cladistic analysis and
the empiric subgeneric grouping made by Wolf may partly reflect parallel evolution of morpholog-
ical characters in the genus as well as differential weights attached to them by Wolf (he weighted
style characters more highly).

Key words: Potentilla L., taxonomy, cladistics, monophyletic groups.

INTRODUCTION

Taxonomic history. Karl Linne in his "Species Plantarum" (1753)
described 26 species of cinquefoils belonging now to the genus Potentilla:
22 taxa in the genus Potentilla, 2 in Tormentilla, 1in Comarum, and 1in
Fragaria.

The following years added more species to the genus: Willdenow
(1800) recognized 45 species; Nestler (1816) described 68 species, 59 of
which were later called "good species" by Wolf (1908); Lehmann (1856)
included 201 species with 158 "good" ones; Zimmeter (1889) described
256 species of which only 80 were recognized by later taxonomists. The
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researchers mentioned dealt with all taxa known at the time, mainly of
European origin. Rydberg (1898) recognized in his "A Monograph of
North-American Potentilleae" 215 species of cinquefoils (many now used
only as varieties or subspecies); but his system was based only on
American taxa and was therefore not applicable when Wolf tried to
complete it with taxa from the Old World. The last taxonomist to deal with
the whole genus was Theodore Wolf, whose "Monographie der Gattung
Potentilla” (1908) was based on about a hundred studies of earlier
researchers; he recognized 305 species with 336 varieties and 294 forms.
In his system the genus is subdivided into subsections (subgenera) mostly
on the basis of style characters.

As currently understood, the genus Potentilla with its 400-500 species
is one of the largest in the family Rosaceae. Its centre of variation is
considered to be in the mountains of Central Asia (Shah et al., 1992)
whence it has spread over the whole northern hemisphere, with
P. anserina reaching Australia as well (Meusel et al., 1965).

Reproduction, hybridization, apomixis. The representatives of the genus
Potentilla are highly polymorphic taxa as the genus is subject not only to
phenotypic variation but also to interspecific hybridization. Several
species were suspected to be of hybrid origin by earlier researchers
(Ascherson & Graebner, 1900-1905; Wolf, 1908). Wolf mentioned 80
spontaneous hybrids, all of European origin. However, before 1908
nobody had written anything about American or Asian hybrids; even in
Flora URSS Yuzepchuk (KO3enuyk, 1941) mentioned only about ten
hybrids.

By now it has become clear that interspecific hybridization and
apomixis are common in the genus Potentilla (Ball et al., 1968).
Occurrence of apospory (apomixis) was first mentioned in this genus by
Forenbacher (1914) on P. erecta. Experimentally the phenomenon was
first demonstrated by Mintzing (1928), who tried to synthesize P. collina
crossing P. argentea and P. tabernaemontani, but obtained only maternal
progeny.

The propagation possibilities present in Potentilla are very diverse. In
addition to sexually reproducing plants and facultative apomicts, obligate
apomicts of hybrid origin are represented in the genus. Some species,
amphimictic in the central parts of the range, may be apomictic at their
periphery (Mintzing, 1958). There are also species propagating both
vegetatively with runners and generatively with seeds. In facultative
apomicts, the choice between sexual and alternate reproductive behaviour
depends on pollen: pollen from distant relatives increases the level of
apomixis. However, ploidization or hybridization of apomicts can lead
back to sexual reproduction (Richards, 1994). Diploid apomicts are rare,
but in Potentilla they are quite common (Mintzing & Muntzing, 1945;
Asker, 1986; Czapik, 1988).

As the latest world-wide analysis of the genus, W olfs monograph has
formed the basis for most subsequent research on the genus, including
attempts to evaluate or analyse his taxonomic system. Bate-Smith (1961)
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studied the species chromatographically for flavonoids and found
P. anserina to be very different, and P. montana, P. erecta, P. reptans, and
P. procumbens to be quite different from the other species of the genus.
Sojak (1985a), focusing on the morphology of anthers, concluded that taxa
with one theca (Fragaria-type) and taxa with two thecas (Potentilla-type)
should belong to different evolutionary lines. However, Esau (1980) stated
that such ontogenetic secondary modifications may not be of diagnostic
value.

In this paper the polymorphic and taxonomically troublesome genus
was analysed with cladistic methods using the same characters as Wolf
did, to compare the results with Wolfs system (1908), which is, with
several modifications and updated nomenclature, still in use today.

MATERIAL AND METHODS

Out of every smaller section (grex in Wolfs terminology) at least one
species and out of larger sections up to five species were selected for the
analyses. Sixty-three species of Potentilla and three species of Fragaria
(outgroup) were used (Table). Fragaria was chosen as an outgroup
because this genus is obviously very closely related to Potentilla and has
even been treated by some taxonomists as belonging to the genus
Potentilla (Ascherson & Graebner, 1900-1905; Rydberg, 1898).

The scientific names of the subgenera and sections in the list are as
used by Wolf.

The characters employed in the study (see the list), 64 in all, were
scored from the species descriptions of Wolf (1908). All characters were
used as unordered in the analysis. Character states of quantitative
characters were distinguished according to gaps in the ranges of
measurements of quantitative characters in Wolfs descriptions of species.

The cladistic analysis was made using PAUP ver. 3.1.1. (Swofford,
1993). The computing scheme was as follows: heuristic search, random
addition sequence, 50 replicates, not more than 10 trees saved, MULPARS
ON, tree bisection-reconnection (TBR) branch swapping. The retained
trees were used as starting point for the next heuristic search with a simple
addition  sequence and TBR  swapping (MULPARS ON,
MAXTREES = 2500). After computing strict and 95%-majority rule
consensus trees, the characters were reweighted according to the rescaled
consistency index (best fit), and the scheme described above was used
iteratively. Branch support was estimated by the method of Bremer (1988,
1994).
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The species studied

Subgenus Section

Rhopalostylae Fruticosae
Bifurcae

Nematostylae Xylorrhizae
Biflorae
Palusteres
Tridentatae
Eriocarpae
Speciosae
Nitidae
Curvisetae
Crassinerviae

Caulescentes
Fragariastra

Closterostylae Rupestres

Conostylae Multifidae
Graciles
Haematochroae
Argenteae

Tunacetifoliae

Rectae

Rivales

Persicae

Grandiflorae

Chrysanthae

Multijugae
Ranuncutoides
Gomphostylae Aureae

Fragarinides
Tormentillae

Leplostylae
QOutgroup
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Species

P.fruticosa L.
bifurca L.
lignosa willd.
biflora willd.
palustris L.
tridendata Sol
elalior Schlecht
speciosa Willd.
nitida L.
colletiana Aitch.
valderia L.
brachypetala Fisch. & Mey
caulescent L.

alba L.

micrantha Ram.
rupeslris L.
tianschanica Th. W.
geoides Bieb.

multifida L

pulchella R. Br.

sericea L.
eversmanniana Fisch.
effusa Dougl.
pulcherrima Lehm.
ehrenbergiana Schlecht
nivea L.

villosa Pall.

vahliana Lehm.

evestitia Th. W.
argentea L.

dealbata Bge.

canescens Bess.
leucopolitana P. J. Miili.
thyrsiflora (Hiils.) zimm.
tanacetifolia Willd.
viscosa Don.
sanguisorba willd.

recta L.

taurica Willd.

nurensis Boiss. et Haskn
supina L.

intermedia L.

norvegica L.

asperrima Turcz.
flabellata Reg. et Schn.
komaroviana Th. W.
ruprechtii Boiss.

umbrosa Stev.
chrysantha Trev.

thuringiaca Bernh.
szovitsii Th. W.
sericata Th. W.
multijuga Lehm.
P.fragariformis will.

P. tabemaemontani Asch.
P. crantzii (Crantz.) Beck.
P. arenaria Borkh.

P. gelida C. A. Mey
P.fragarinides L.

P. ereda Rausch.

P. reptans L.
P.flagellaris willd.

P. anserina L.

Fragaria moschata Duch.
F. vesca L.

F. viridis L.
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.

©

List of characters scored from the species descriptions of Wolf (1908)

. Stem: herbaceous (0), woody at base (1), woody throughout (2)

. Rhizome: unbranched (0), branched (1)

. Rhizome: herbaceous (0), woody (1)

. Rhizome: thin (0), thick (1)

. Rhizome covered with withered stipules: stipules absent (0), sparsely (1), densely (2)
. Flowering stems: creeping (0), erect (1), ascendent (2), procumbent (3)

. Flowering stems: not rooting (0), rooting at the nodes (1)

. Height: up to 20 cm (0), 21-50 cm (1), 51 cm or more (2)

. Flowering stems: without leaves (0), few leaves (1), many leaves (2)

. Flowering stems: branching at the base (0), middle (1), top (1), unbranched (3)

. Stems: glabrous (0), simple hairs (1), stellate hairs (2)

. Simple hairs: tomentose (0), villous (1), straight (2)

. Straight hairs: adpressed (0), spreading (1)

. Leaves: pinnate (0), digitate (1), temate (2), abruptly pinnate (3)

. Basal leaves: absent (0), present (1)

. Petioles of basal leaves: absent (0), short (1), long (2)

. Leaflets of basal leaves: 1 (0), 3 (1), 5-7 (2), 9-11 (3), 13 or more (4)

. Leaflets of cauline leaves: reduced (0), 3 (1), 5 (2)

. Leaflets in inflorescence: 1 (0), 3 (1)

20.
21.

Petiole of cauline leaves: absent (0), short (1), long (2)
Stipules of lower leaves: green (0), brown (1)

. Auricles of stipules of lower leaves: short (0), long (1), absent (2)
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Stipules of cauline leaves: entire (0), dentate (1), densely serrate (2)

Stipules: obovate (0), oblong (1), ovate (2), elliptical (3)

Length of lower leaflets: up to 15 mm (0), 16-30 mm (1), 31-~0 mm (2), 41 mm or more (3)
Width of lower leaflets: up to 10 mm (0), 11-20 mm (1), 21 mm or more (2)

Teeth: irregular (0), regular (1)

Number of teeth: 4-10 (0), 12-18 (1), 20 and more (2)

Edges of leaves: curved down (0), flat (1)

Size of leaflets: unequal (0), equal (1)

Leaflet shape: angular (0), oblong (1), ovate (2), lanceolate (3), linear (4), suborbicular (5)
Leaflet apex: entire (0), notched (1)

Leaflet upper side: glabrous (0), sparsely hairy (1), densely hairy (2)

Leaflet upper side: yellowish (0), grey (1), white (2), green (3)

Leaflet underside: glabrous (0), sparsely hairy (1), densely hairy (2)

Leaflet underside: yellow (0), grey (1), white (2), green (3)

Stellate trichomes on leaves: absent (0), present (1)

Hairs beneath: erect (0), tomentose (1), patent (2)

Petioles: glabrous (0), pubescent (1)

Flower diameter: up to 15 mm (0), 16-20 mm (1), 21-25 mm (2), 26 mm or more (3)
Flowers: solitary (0), in inflorescences (1)

Pedicels: glabrous (0), pubescent (1)

Calyx hairs: tomentous (0), long straight (1), short straight (2), short and long straight (3)
Long hairs: patent (0), erect (1)

Calyx: yellow (0), green (1), red (2), white (3)

Calyx and epicalyx: unequal (0), equal (1)

Epicalyx segments: acute (0), obtuse (1), bifurcate (2)

Calyx segments: acute (0), obtuse (1), bifurcate (2)

Petals: shorter than sepals (0), equal (1), longer (2)

Petals: obovate (0), roundish (1), suborbicular (2), obcordate (3), elliptic (4)

Corolla: white (0), yellow (1), red (2), pink (3)

Number of stamens: 15-20 (0), 21-25 (1), 26-30 (2)

Anther: reniform (0), elliptic (1), ovate (2), rounded (3), disk-like (4)

Receptacle: glabrous (0), hairy (1)

Seed: smooth (0), furrowed (1), hairy (2), hairs at base (3)

Seed: with a keel (0), without (1)

Style shape: spindle (0), conical (1), fusiform (2), stick (3), clavate (4), filiform (5)
Style: shorter than ovary (0), equal (1), longer (2)

Stigma: unexpanded (0), expanded (1)

Basal leaves in flowering: absent (0), present (1)
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61. Fleshy receptacle: absent (0), elliptic (1), roundish (2)

62. Sepals in fruit: apressed to friut (0), reflexed (1)

63. Runners: absent (0), present (1)

64. Texture of leaves: herbaceous (0), fleshy (1), thin (2), leathery (3)

RESULTS AND DISCUSSION

With PAUP, 72 equally parsimonious trees were found with the length
893 steps, the consistency index 0.380, homoplasy index 0.845, and
retention index 0.460. Since strict and 95%-majority consensus trees of
these were identical and moderately resolved, reweighting of the
characters was undertaken. After reweighting the characters only one tree
was retained with the length of 146 044 steps, homoplasy index 0.840,
retention index 0.546, and consistency index 0.510. Since the result of the
reweighting (one tree) was but seemingly good being so much longer (926
steps when characters were reweighted with "1"), only the strict consensus
tree will be analysed (Fig.).

The subgenera recognized by Wolf did not come out as monophyletic
groups. The species of Wolfs subgenera Nematostylae and Gomphostylae
are divided mostly between two monophyletic groups; the species of
Conostylae, the largest subgenus, appear in even more groupings. The
only representative of the subgenus Leptostylae, P. anserina, is grouped
with P. reptans and P. flagellaris of Gomphostylae. Species of the
subgenus Rhopalostylae, P. fruticosa and P. bifurca, fall into a small
monophyletic group together with P. biflora of Nematostylae and
P. ruprestris and P. tianschanica of Closterostylae. The third species in
Closterostylae, P. geoides, is in an entirely different cluster, so even this
small subgenus with only one section is not monophyletic.

On the other hand, several of Wolfs sections are supported as being
monophyletic; e.g., the section Aurea of Gomphostylae, which comprises
P. crantzii, P. arenaria, P. tabernaemontani, and P. gelida, appears as a
distinct clade with the last species being the furtherest. According to Sojak
(1985b), P. gelida can be considered the primitive ancestor of the others.
The representatives of the other two sections of Gomphostylae belong to
different clades.

The sections Argenteae, Graciles, Rectae, and Niveae in Conostylae
also appear as monophyletic in the consensus tree.

One species from the section Argenteae, P. canescens, is connected
with P. recta and falls into the same clade with other members of the
section Rectae. This is in accordance with my previous placement of
P. canescence (Leht, 1987). Two members of the section Chrysanthae, the
closely related taxa P. chrysantha and P. thuringiaca, are connected with
another species from the section Rectae, P. nurensis, and also belong to
the group mentioned above. Since two other taxa of the section
Chrysanthae, P. szovitsii and P. sericata, stand quite separately, this
section does not seem to be monophyletic. The situation is similar with the
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Strict consensus of 72 parsimonious trees. Length 893, consistency index 0.380, homoplasy index
0. 845, retention index 0.460. 1, 2, 3 - Bremer support.
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sections Rivales and Persicae, whose representatives belong to very
different clades. Two species from the section Tormentillae, P. reptans
and P. flagellata, belong together, whilst the third member of the section
stands in a separate clade. Species from the section Tanacetifoliae occur
on the cladogram in a monophyletic group containing representatives of
three other sections, too.

Nothing can be said about the monophyletic status of smaller sections,
for which only one representative was used.

Bremer support was not high, mostly 1 or 2, only for some clades its
value was 3. In most cases the branch support is higher for clades
consisting of representatives of one and the same section (except in the
case of P. anserina & P. reptans, and P. erecta & P. supina, which belong
to different subgenera).

When using all the morphological characters used by Wolf for
describing species, his subgenera based on style characters (shape and
position) turn out to be largely polyphyletic. Based on the cladistic
analysis, Wolfs sections are more natural groupings as they are mostly
monophyletic. The same conclusions were achieved by Sojak (pers.
comm., 1995) on the basis of comparative morphology of anthers and
styles in the tribe Potentilleae. Sojak (1987) also suggests that in Wolfs
group Potentillae trichocarpae (comprised of Rhopalostylae and
Nematostylae) it is not necessary to retain the category of subgenus
between the genus and its sections.

The subgenera recognized in Flora Europaea (Ball et al., 1968) are
likewise not all monophyletic on the basis of characters used by Wolf. The
subgenus Potentilla is certainly polyphyletic. The subgenera
Trichothalamus (P. fruticosa) and Schistophyllidium (P. bifurca) seem to
belong to one and the same group. Only the subgenus Fragariastrum
(Wolfs species P. speciosa, P. nitida P. valderia, P. caulescens, P. alba,
P. micrantha occur in Flora Europaea) is more or less clearly
monophyletic.

The contradiction between the results of the cladistic analysis and the
subgeneral groupings proposed by Wolf is without doubt partly the result
of polygenic nature and parallel variation of morphological characters as
well as of differential weights given to the characters by Wolf (style
characters are weighted more highly). Wolf performed the grouping of the
species on the basis of overall morphological similarity, with an emphasis
on the style characters.

The characters described by Wolf were those that allow ready
identification of herbarium material. Now  more phylogenetically
informative characters are to be found from anatomy, palynology (JlexT,
1989, 1990), and biochemistry, not to mention molecular characters etc.
that can be used in the taxonomic and cladistic analysis of the genus.

This work was an example of comparing classical vs. cladistic
treatments using the same set of characters. For further cladistic analysis,
not only morphologic but all phylogenetically informative characters are
needed, and certainly it would be better to use data of all species.
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T. WOLFI TEOSES "MONOGRAPHIE DER GATTUNG
POTENTILLA" AVALDATUD ANDMETE KLADISTILINE
ANALUUS

Malle LEHT

Kaesolev t66 on katse vorrelda nn. klassikalist ja kladistilist 1ahenemist
taksonoomias kasutades samu tunnuseid ja andmeid.

Pollimorfset ja taksonoomiliselt keerukat marana (Potentilla L.) pere-
konda on analliisitud kladistiliste meetoditega (PAUP ver. 3.1.1.) lahtudes
samadest morfoloogilistest tunnustest, millele tugines Wolf (1908) oma
monograafia liigikirjeldustes. On vaadeldud 63 liiki, vélisgrupiks oli kolm
maasika (Fragaria L.) liiki, tunnuseid oli analisis 64.

Wolfi plstitatud alamperekonnad ei osutunud monofileetilisteks, kil
aga olid seda tema sektsioonid. Vastuolu kladistilise analliiisi tulemuste ja
Wolfi poolt empiiriliselt loodud taksonoomiliste iksuste vahel peegeldab
téendoliselt morfoloogiliste tunnuste paralleelset evolutsiooni perekonnas,
aga ka tunnustele erineva kaalu andmist (ndit. Wolf pidas emakakaela
tunnuseid teistest olulisemaks).
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DISTRIBUTION AND NOMENCLATURE PROBLEMS OF THE
BALTIC TAXA OF THE GENUS POTENTILLA L.

Malle LEHT

Institute of Zoology and Botany, University of Tartu, Riia 181, EE2400
Tartu, Estonia

Abstract

Genus Potentilla L. (Rosaceae) is represented by 24 species in the three Baltic
countries. Seven of them are rare adventives, nine native species grow on the
borders of their areals and only eight taxa lie in the central part of their distribution
area here. Differences in distribution of the genus Potentilla among the three Baltic
countries is analysed and problems connected with their synonyms and nomenclature
are discussed.

Keywords: Potentilla, distribution, nomenclature, Estonia, Latvia, Lithuania.

INTRODUCTION

Genus Potentilla L. (Rosaceae) is represented by 24 species in
the three Baltic countries: 18 in Estonia, 22 in Latvia and 19 in
Lithuania; 60 % of them reach the borders of their geographical
distribution here. Since high variability is usual in taxa living on the
edges of their areas, an increase in taxonomical diversity and related
problems are to be expected in such regions.

DISTRIBUTION

Seven species of Baltic cinquefoils are quite rare adventives, with
different; distribution patterns in all three countries (Fig. 1). The most
recent newcomers, P. multifida and P. longifolia, were found in Lithuania
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in 1988 and 1989 respectively (GUDZINSKAS & LEHT, 1991). P. bifurca
and P. supina currently grow in several places in Latvia and Lithuania,
but only old data and specimens from the 1930s are available in
Estonian herbaria. P. goldbachii has been known for many years in
Estonia and Latvia, while in Lithuania it was first found only in 19809.
P. recta is an old, rare adventive which is now expanding in all three
Baltic countries. The most confusing adventive species in the Baltics,
P. canescens, reached Estonia and Latvia in the 1950s but is still absent
(or not yet found) in Lithuania.

Of spontaneous species, the most common in very different
habitats (Table 1) is P. anserina. P. argentea and P. impolita can be
found growing abundantly on dry mineral soils in the whole territory. A
very common species on both wet mineral and peaty soils is P. erecta,
and a quite common one is P. norvegica. P. palustris occurs nearly
everywhere on swampy soils. P. reptans, growing in very different
habitats, is frequent in western Estonia, but quite rare in the eastern part,
and rare in Latvia and Lithuania. P. heidenreichii is found in all three
republics on meadows, grasslands, roadsides and in ruderal places,
whereas its close relative P. intermedia L. s. str., which grows in similar
habitats, occurs in only very few localities.

The most interesting distribution pattern among Baltic cinquefoils
is that of the P. vema group (Fig. 2), all the representatives of which
populate open habitats on poor soils, mostly alvars. P. crantzii is quite
common in Estonia, very rare in Latvia and absent from Lithuania.
P. tabemaemontani occurs only in western and northwestern Estonia.
P. subarenaria occurs in western and northwestern Estonia and Central
Latvia, but is not found in Lithuania. P. arenaria, which is not found in
Estonia, grows abundantly in central Latvia on the sandy banks of the
River Daugava and even more abundantly in Lithuania in similar habitats.
P. subarenaria is a species of hybrid origin (P. arenaria Borb. x
P. tabemaemontani Asch.), which does not occur together with both of
its parents anywhere in the Baltic countries: in Estonia it sometimes
grows close together with P. tabemaemontani, and its only two Latvian
localities lie near the habitats of P. arenaria.

The only Baltic representatives of the P. collina group,
P. silesiaca, P. thyrsiflora and P. leucopolitana, are found in very few
localities in Latvia and Lithuania, while in Estonia they have not yet
been encountered. These species are inhabitants of dry, poor, mostly
sandy soils (Fig. 3).

P. anglica was rediscovered, after nearly one hundred years, in
Latvia in 1988 near Riga. Very old literature documents its occurrence in
Estonia as well but, with no herbaria! material available, these data
cannot be accepted.
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Table 1

Numbers of synonyms and habitats of Baltic cinquefoils (Potentilla).

Number of Number of First mention Habitats in
Species synonyms  synonyms in in Baltic the Baltic
Baltic literature literature countries
P. anglica Laich. 14 2 1778 la
P. anserina L. 14 1 1778 Ma, lib, 1V,
VI, VI
P. arenaria Borkh. 21 2 1860 la, Ma, IV,
Vi, VI
P. argentea L. s. 1 35 2 1782 Ma, 1V, V,
Vi, VIl
P. bifurca L. 1 1 1943 vn
P. canescens Bess. 20 3 1844 lla, VH
P. collina s. 1 34 2 1957 la, Ma, VH
P. crantzii (Crantz) 24 4 1844 la, 1V, V, VI,
Beck. vn
P. erecta (L.) Rausch. 31 4 1778 la, Ib, MMa,
Mb, N, v, vn
P. fruticosa L. 17 2 1803 Ma
P. goldbachii Rupr. 46 2 1943 vn
P. heidenreichii Zimm. 10 4 1844 Ma, V, VH
P. impolita Wahl. 8 2 1954 Ma, 1V, V,
VI, vn
P. intermedia s.l. 18 1 1810 Ma, V, VH
P. longifolia 3 1991 vn
P. multifida 8 1991 vn
P. norvegica L. 20 2 1782 Ib, vn
P. paliistris L. 8 1 1778 L
P. recta L. 38 2 1787 vn
P. reptans L. 8 1 1784 Ma, 1V, V,
VI, vn
P. subarenaria Borb. 9 2 1903 V, vn
P. supina L. 16 1 1778 VI, vn
P. tabemaemontani 26 2 1844 Ma, 1V, V,
Asch. VI, vn
P. verna Crantz 18 1778
Abbreviations of habitats: | - forest and forest margins, Il - meadows and
wooded meadows, Il - mires, IV - seashores and sandy areas, V - juniper

shrubs, VI - banks of waterbodies, VIl - anthropogenous biotopes, a - mineral
soils, b - swampy soils

29
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Fig. 1 Distribution of Potentilla canescens (A), P. recta (e),
P. goldbachii (O), P. bifurca (®), P. supina (A), P. multifida
(m), and P. longifolia (O) in the Baltic states.
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Fig. 2. Distribution of Potentilla tabemaemontani (*),
and P. subarenaria (J1) in the Baltic states.

19

P. arenaria (O),
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Fig. 3. Distribution of Potentilla crantzii (¢), P. leucopolitana (O),
P. silesiaca (O), and P. thyrsiflora (A) in the Baltic states.
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P. fruticosa is the only shrubby Potentilla in the Baltic area. It
grows in northwestern Estonia and in central Latvia on poor soils on
alvars and in juniper shrubs.

As shown, differences between the Potentilla floras of Estonia,
Latvia and Lithuania are quite considerable, especially when taking into
account the relative proximity of these countries.

Besides Potentilla, many other species reach their area boundaries
in the Baltic states. In Estonia there are 71 species on the northern
margin of their distribution area, 131 species on their eastern,
southeastern and northeastern boundaries, 89 species on their western,
northwestern and southwestern boundaries, and eight on southern
boundary (KASK, Laasimer, 1987).

Nine native species out of the 24 representatives of the genus
Potentilla growing in the Baltic states reach their area boundaries here.
And, as may be expected, most of the alien species here grow quite far
from their main distribution area.

The northernmost localities of P. anglica are in Latvia and in
southwestern Finland, while its main distribution area is located in
Central Europe. P. arenaria, P. thyrsiflora, P. silesiaca and
P. leucopolitana reach their northern area borders in Latvia. Estonian
localities on the distribution map of P. arenaria in E. HULTEN (1950)
and H. MEUSEL (1965) seem to be mistakes. The main area of P.
arenaria lies in Central Europe, as does that of P. thyrsiflora, P.
silesiaca and P. leucopolitana. P. subarenaria seems to be on its
northern distribution borderline in Estonia and southwestern Finland.
However, since its distribution in Eastern Europe is unclear, it may turn
out that also the eastern boundary of P. subarenaria lies in Estonia.
Latvian localities of P. crantzii are on the southern boundary of its main
area (in southern Europe it has several small, disjunct areas). The mostly
European species P. tabernaemontani grows on its eastern boundary in
Estonia. Also, the continuous area of P. reptans reaches its eastern
boundary in the Baltic countries (in the Leningrad district there exist
several small separate localities); its northern margin lies in southern
Finland and southern Sweden.

The main area of P. multifida lies in Central Asia, its
northernmost localities being in Finland and Lithuania. Another casual
immigrant species coming from Asia, P. longifolia, probably has its
westernmost locality in Lithuania. The Baltic localities of P. canescens
also seem to be the westernmost and northwestemmost for the species.
Some other southern species, P. goldbachii, P. recta, P. heidenrichii and
P. intermedia, reach their northern boundaries in Finland and Sweden
(Table 2).

30
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Table 2.

Distribution in the neighbouring regions of Potentilla species that are rare
in the Baltic states (on the basis of local floras).

Species Finland ~ Sweden  Lenin- Pskov Kalinin-  Poland Belarus
grad region grad
region region
P. anglica X XX _ _ _ XX X
P. arenaria , X X X
P. bifurca X X X X
P. canescens . . XX XX X X X
P. crantzii XXX XXX X X X )
P. fruticosa , X , , 0 X
P. goldbachii XX XX XX X XX XXX XX
P. heidenreichii XXX XXX XXX XXX XXX XXX X
P. intermedia X 7 XX XXX XXX XX X
P. leucopolitana _ , . X
P. longifolia
P. multifida X X , X
P. recta XX XXX X X X X XX
P. silesiaca , 7 t X )
P. subarenaria X ? , . 7
P. supina , . . X X
P. tabemaemontani x XX ) X
P. thyrsiflora _ _ X X X
X - Very rare; XX - rare; Xxx - not rare; 0 - escape; ? - doubtful data.

P. fruticosa has its continuous area in Asia and North America,
with several discontinuous localities in Europe, while the Estonian
locality is the farthest northwestern reach of the species.

Thus only six of the Potentilla species registered in the Baltic
countries grow here in the central part of their distribution area. They are
P. argentea, P. impolita, P. erecta, P. anserina, P. norvegica,
P. palustris.

When comparing the distribution pattern of Potentilla and that of
some other larger genera of the Estonian flora (Carex, Taraxacum, Salix,
Juncus, Alchemilla), it appears that the percentage of the species on their
distribution margins in Estonia in these genera is about 20-25 %, just as
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is the case with the Estonian flora as a whole, of which about 20 % of
the species are so-called “margin” species. In the genus Potentilla the
percentage is larger, over 40 %, and for all three Baltic countries it is
even larger, about 60 %.

In the Baltic region cinquefoils are quite far from their center of
primary diversity (which is considered to be in the mountains of Central
Asia (SHAH et al., 1992)) occurring in more or less extreme conditions,
which is indicated also by the great number of “margin” species. The
reproducdve behavior of “margin” species is very often different from
that of plants inhabiting the central parts of their area, and taxonomical
diversity is likely to increase in such margin areas giving rise to greater
variability, as compared to central parts.

NOMENCLATURE PROBLEMS

Among Potentilla species growing in Estonia, Latvia and
Lithuania, the most confusing ones for local botanists have been
P. intermedia L., P. heidenreichii Zimm. (sect. Rivales) and P. canescens
Besser (sect. Argentea).

P. intermedia and P. heidenreichii are considered to be separate
species by several authors (JUZEPCZUK, 1941; STANKOV & TALIEV, 1949;
Galenieks, 1957; Eichwald, 1962; Sergievskaja, 1981;
Natkevidaite-lvanauskiene, 1971; KOBELEVA, 1976, etc.) while others
do not recognise P. heidenreichii as a taxon at all (BALL & al.,, 1968;
GARCKE, 1972; ROTHMAHLER, 1976, etc.). P. heidenreichii has also been
treated as a subspecies or a variety of P. intermedia (RUPRECHT, 1860;
Wolf, 1908; Syreisdikov, 1907; HEGI, 1922-1923; HnTONEN, 1934;
MAEVSKIJ, 1954; Raciborski & al.,, 1955, etc.).

The variety of taxonomical viewpoints concerning P. intermedia
and P. heidenreichii is accompanied by difficulties in distinguishing
between P. heidenreichii and P. canescens, as well as by errors in their
nomenclature - mostly mistakes in the use of synonyms (LEHT, 1987).
Starting with G. Besser, who described P. canescens Besser, there have
been mistakes in identifying P. canescens and P. heidenreichii. The
herbarium of the Botanical Institute in St. Petersburg includes a specimen
identified by G. Besser as P. canescens Besser with a remark by
T. WOLF (1908) (the author of the last monograph on the genus
Potentilla) about Besser having mixed up his own species with
P. heidenreichii Zimm. In 1860 Ruprecht, after having seen Ledebour’s
Potentilla materials, accuses the latter in his Flora Ingrica of confusing
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P. inclinata Vill. with P. intermedia fl. canescens Rupr. (P. heidenreichii
Zimin.)-

The two best-known synonyms of P. canescens are P. inclinata
Vill. and P. adscendens Waist, et Kit. However, not all taxonomists
regard them as full synonyms (ZIMMETER, 1884; JUZEPCZUK, 1941,
CZEREPANOV, 1973; DOSTAL, 1982). All three of these names can be
found in older Baltic floristic literature but in the sense of
P. heidenreichii (GLEHN, 1860; GRUNER, 1864; LEHMANN, 1895;
VILBERG, 1925, etc.): the descriptions added to their floristic lists
correspond to P. heidenreichii. Also, in the older parts of the Estonian
herbaria there exist several specimens of P. heidenreichii labelled as
P. inclinata or P. adscendens.

Although P. inclinata and P. adscendens are older synonyms, it
is better to use the name P. canescens Besser, in order to avoid
confusion. It seems that the real P. canescens reached Estonia and Latvia
in the 1950s, herbarium specimens are available from at least that time.

P. canescens is a Eurasian forest-steppe plant which was
described from western Ukraine and now occurs also in regions
neighbouring the Baltic countries: in Belarus and Poland, in the Pskov,
Leningrad and Kaliningrad regions, and as a recent immigrant in Karelia
(RAMENSKAJA & ANDREEVA, 1982). As yet no findings have been
reported in Finland, Sweden, the Murmansk region or Lithuania.

P. intermedia and P. heidenreichii are European boreal species
which are distributed in Russia in the plant geographical regions of
Ladoga-MTen, Upper-Dnieper, Volga-Kama and  Volga-Don. In
Scandinavia and Central Europe they are adventives (BALL & al., 1968);
some authors (EICHWALD, 1962) also consider them to be adventives in
the Baltic countries.

When comparing the distribution of P. intermedia and
P. heidenreichii with the “distribution of botanists”, it can be seen that
taxonomists working with sufficient material in the main distribution area
of these species tend to regard P. heidenreichii and P. intermedia as
separate species.

The wide scale of propagation possibilities in the genus - sexual
reproduction, apomixis, hybridization, vegetative propagation (MUNZING,
1958; ASKER, 1986) - is the main reason for different taxonomical
treatments and problems which, in turn, give rise to numerous synonymes.

The most drastic example among Baltic cinquefoils in terms of
varying taxonomical treatments is the P. collina group, which consists of
between one and 28 taxa, depending on the author. In addition,
P. argentea s. 1 has been reported to consist of one to twelve taxa and
P. intermedia s. 1 of one to four taxa (LEHT, 1984). Table 1 illustrates



25

the multitude of synonyms of Baltic cinquefoils. The richness of names used
for Potentilla taxa originates with C. von Linnaeus who described 26 species
now belonging to the genus Potentilla-. 22 under the name Potentilla, two
Tormentilla, one Fragaria and one Comarum. The last monograph dealing
with the whole genus was published in 1908 by Theodore Wolf and
contained 305 species, 336 varieties and 294 forms. Since then only local
Potentilla floras and taxonomical groups have been studied,, and the number
of species in the genus is estimated to be 350-500.

CONCLUSIONS

About 60 % of the Baltic representatives of the genus Potentilla are
on the margins of their distribution areas or nearly so. Only in the case of
six species do Baltic localities lie in the central part of their main
distribution area. Seven species on the list are adventives, some of which are
very well established here (P. recta, P. goldbachii).

P. heidenreichii which, together with P. intermedia and
P. canescens, has caused much confusion, seems to be a very old and
very well-established casual, often even considered to belong to our
native flora. It is widespread in the Baltic countries, while its closest
relative, P. intermedia L. s. str. has only a few localities here, and
P. canescens, a rare adventive, is found only in Estonia and Latvia.
Synonyms of P. canescens, P. inclinata and P. adscendens have often
been used erroneously to indicate P. heidenreichii, and the name
P. canescens Besser should be preferred. P. canescens reached the Baltics
in the 1950s, and references to the occurrence of this species in older
publications are mistakes: in fact, P. heidenreichii was intended.

For the P. vema group, the Baltic region is a kind of junction
point: P. tabemaemontani occurs only in Estonia, P. subarenaria and
P. crantzii are common in Estonia and occur in some localities in
Latvia, P. arenaria grows in Latvia and Lithuania but is absent from
Estonia.
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Abstract

Morphological variation of four Baltic representatives of the genus Potentilla L. section Aurea
Wolf — P. neumanniana Reich., P. arenaria Borkh., P. subarenaria Borb. and P. crantzii
(Crantz) Beck was studied with multivariate methods. Altogether 41 characters were used.

The most important characters for the phenetical classification are those of the epidermis:
characters of stellate and glandular hairs and numbers of cells. Macromorphological characters
are less important; the most useful are the length of sepals and stipules and the number of teeth
ofthe central leaflet.

All four species are significantly distinct. Even P. subarenaria, a putative hybrid of
P. arenaria and P. neumanniana, is clearly separated. At the same time the species are
morphologically quite variable, and within P. neumanniana, P. subarenaria and P. crantzii it is
possible to distinguish subclusters (morphotypes) which are statistically distinct also. The
varieties described by Wolf (1908) in P. tabernaemontani (P. neumanniana) do not agree well
with our material, however, with some concessions it may be stated that var. typica and var.
neumanniana are prevalent, and var. pseudo-incisa and var. incisa also occur; only var.
longifolia can be delimited quite clearly.

Introduction

All four Baltic representatives of the genus Potentilla L. section Aurea Wolf — P. neu-
manniana Reich. (P. tabernaemontani Asch.), P. arenaria Borkh., P. subarenaria Borb.
and P. crantzii (Crantz.) Beck — are quite widely distributed in Europe. P. arenaria
extends north to the Baltic countries, P. neumanniana also to Central Sweden (Mascher
1990). P. neumanniana has a western distribution, P. arenaria a more eastern one. In some
areas, e.g. on Gotland (Johansson 1905), in Denmark (Pedersen 1964), in Swizerland
(Rutishauser 1943, 1948), P. subarenaria, held to be of hybrid origin between these two,
also occurs (Asker 1986). The distribution area of P. crantzii consists of two parts with the
smaller one in the mountains of southern Europe and the main one in North Europe and
eastern North America (Hulten & Fries 1986).

These taxa all have distribution limits in the Baltic countries. P. crantzii is quite
common in Estonia but very rare in Latvia where it reaches the southern boundary of its
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main area; P. arenaria, common in Lithuania, attains its northern limit in Central Latvia;
P. neumanniana and P. subarenaria are common in western Estonia but absent in eastern
Estonia, Latvia and Lithuania (Fig. 1). The species prefer open habitats on alvars or heathy
meadows, mostly on dry calcareous rendzinas and sandy soils; P. crantzii can be found
also growing on fresh and moist meadows on gleyed and gley-brown soils (Leht & al.
1996).

All four species are morphologically as well as cytologically quite polymorphic. Wolf
(1908), using only macromorphological characters, divided P. crantzii into 15 varieties and
6 forms, P. neumanniana into 10 varieties and 27 forms and P. arenaria into 12 forms.
Smith (1971), studying British material, stated that P. crantzii is relatively homogeneous
but contains both hexaploids and heptaploids, while P. neumanniana is both cytologically
and morphologically more variable.

According to Asker (1986), P. crantzii is very variable in Sweden, and there may be
distinct morphological differences even between adjacent sites. P. neumanniana is
extremely variable on Gotland (Asker 1985), from where Johansson (1905) has described
five different taxa, while in the neighbouring parts of Sweden its variation is smaller.

As far as known, P. neumanniana, P. crantzii and P. arenaria are apomictic in the
Nordic countries (Asker 1986), but in Central Europe sexual populations of all three
species have been found (Mtintzing 1958, Czapik 1962).

In the Baltic countries these species have been insufficiently studied. Previously
(Vilberg 1925, Enari & al. 1943) P. arenaria was even misunderstood or erraneously
identified, as it was stated to occur in Estonia. This incorrect data has also reached the
maps of Hulten (1950) and Hulten & Fries (1986).

In the present study taxonomic structure of the four Potentilla species in the Baltic
region is analyzed by the means of multivariate methods, to answer the following
questions:

(i) How variable are these taxa morphologically?

(i) How well can the species be distinguished?

(iii) Is it possible to establish infraspecific taxa?

(iv) What are the most important morphological variables characterising different taxa?

Material and methods

41 morphological characters (Table 1) were used for studying 45 specimens of P. crantzii
(35 localities), 9 P. arenaria (9 localities), 66 P. neumanniana (40 localities) and 31
P. subarenaria (17 localities). Material of P. neumanniana and P. subarenaria originates
from western Estonia, P. crantzii from western and central Estonia and P. arenaria from
the banks of river Daugava in Latvia and from northeastern Lithuania. Material was
collected mostly in 1983 and 1988 but also herbarium material from the Herbarium of the
Estonian Institute of Zoology and Botany (TAA) was used.

Characters 1-10, 28, 3511 were measured on air dry herbarium material using a
binocular microscope MBS-2 and a ruler; three central leaflets of fully developed rosette
leaves and three flowers from every specimen were measured and the means were used for
further calculations.



For studying the epidermis herbarium material or material fixed in the field with the
coagulative fixative FAA (formalin, alcohol, acetic acid, 2:10:1) was used. Leaflets were
first macerated in concentrated HN03adding some drops of HC104, then in 10% NH30H.
The epidermis was peeled from the central part of the central leaflet, stained with
Heidenhein hematoxylin and mounted into glycerin-jelly. 5-10 cells, stomas and hairs from
each specimen were measured and average values used for calculations. Numbers of cells
and stomas were counted per field of vision and recalculated per 1 mm2.

Data processing

First, to get a overview of the potentially existing cluster structer of the sample, for
standardized data the average linkage method (UPGMA) with Manhattan distance as a
resemblance measure was utilized for specimen classification. Then, using that result as the
initial group membership vector, further optimization of classification by k-means
clustering was used. The last method works iteratively: during each step of the analysis it is
examined if the relocation of any object from one cluster to another provides decrease of
the sum of squares. The specimens for which maximum decrease may be achived is moved
to a new cluster. lteration is stopped if no further reduction is possible (Podani 1994).
Cluster analysis was done with the SYN-TAX 5.0 program package (Podani 1993).

Principal components analysis of In (1+C) transformed data was exploited for
ordination (CANOCO package, version 3.1; ter Braak, 1990, and CANODRAW package,
version 3.0; Smilauer 1992).

The SAS program package (SAS Institute Inc. 1994) was used for calculating means
and standard errors as well as for estimation of the importance of characters within clusters
on the basis of the analysis of. variance (ANOVA).

Estimation of adjacency

By taxonomic continuum we usually do not mean that all possible transitions between
different clusters exist, but rather that there are such relationships between some of the
clusters which are adjacent in the character space. Thus, the number of clusters to which an
operational taxonomic unit (OTU) with intermediate characteristics can belong is smaller
than the total number of clusters. Numerical analysis requires a formal criterion for
deciding whether the clusters should be regarded as adjacent.

One can postulate that the j-th cluster is treated as adjacent to the i-th cluster if the
distance between at least one of the OTUs of the i-th cluster and the centroid of the j-th
cluster is smaller than the distance to the centroids of all other clusters (Paal &
Kolodyazhnyi 1983, Paal 1994). According to such a criterion the distance of all OTUs
from all centroids (except the cluster to which the OTU belongs) can be calculated and the
adjacent clusters estimated. The results will be presented in the form of the so-called
adjacency matrix. This definition of adjacency is non-symmetric: if the j-th cluster is
adjacent to the i-th cluster, the latter will not necessarily be adjacent to the OTUs belonging
to clusterj.
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Testing of clusters’ distinctness
In order to measure the degree of distinctness the a -criterion (Duda & Hart 1976) was
used.

To acquire a better interpretation of the estimates, it is more convenient to apply the
corresponding probabilities as coefficients of indistinctness (Cl) instead of the direct values
(Paal 1987, 1994):

Cl=100/n/2na[” exp(-x2/2)dx (D

To visualize the distribution of OTUs located between the centroids of two adjacent
clusters in the character space the split window method (Parzen 1962) appears appropriate.
The density of the OTUs projection probability distribution on a straight line passing
through the centroids of both clusters can be calculated as

p(x) = I/n Sn=l (1/h) ®dyx-xiy / h], 2

where p(x) is the distribution density p(x) at point x, ®— the window function, h — the
smoothing parameter, or the window breadth, n — the number of OTUs in the cluster, x;—
the projection of the i-th OTU on the line. The density of the normal distribution was
regarded as the window function.

The smoothing parameter h was determined according to the formula:

h=2s (0.05 + 1/ Vn), 3)

where s is the standard error of projections. The density of the projection probability for
OTUs of either cluster was calculated for the line segment +3s for every 0.1 unit of the
standard error. Normalization to the standard error makes it possible to estimate the
expression ofthe distinctness independently of the number of OTUs in the cluster.

Results

Relations of clusters

At first the significance of conventionally established species-clusters was tested. All four
empirically estimated species were well separated with coefficients of indistinctness (CI)
lower than 0.001.

The dendrogram (Fig. 2)_received by UPGMA branches on a quite high level into three
clusters and within a short distancance the largest of them branches into two clusters (four
in all). Some OTUs occurring on the right side of the dendrogram as very small clusters or
singletons, are artefacts characteristic to UPGMA method and in the first stage of the
analysis can be merged with the nearest cluster (P. crantzii). Cluster A is the smallest,
containing 9 specimens, all identified as P. arenaria. Cluster B includes 31 specimens of
P. subarenaria and 11 specimens of P. neumanniana. Cluster C contains 50 specimens of
P. neumanniana. 45 specimens of P. crantzii and 3 of P. neumanniana (at least one of
them may be a hybrid with P. crantzii) belong to cluster D. The UPGMA classification
corresponds roughly to the conventional identification of specimens and we can name
cluster A as P. arenaria, cluster B as P. subarenaria, cluster C as P. neumanniana and
cluster D as P. crantzii. All the clusters are mutually significantly separated, having Cls
close to zero.



The only neighbour in the character space for P. arenaria specimens is P. subarenaria
(adjacency 100%, Table 2). For P. subarenaria the main neighbour is P. neumanniana
(81%), but to some extent its within-group variation is directed also towards P. arenaria.
Although for P. neumanniana the main neighbour is P. crantzii (65.4%), more than a
quarter of its specimens have some similarity with P. subarenaria, too. P. crantzii is mostly
neighbouring to P. neumanniana (93.8%). Thus, the adjacency matrix indicates asym-
metrical relations between the clusters, i.e. there is only one pair of clusters (C and D)
whose within-group variation is directed mainly towards the centroid of the other
counterpart, while the within-group variation in clusters A and B is more or less unilateral.

Optimization of the UPGMA classification by k-means procedure established clusters
whose mutual distinctness is highly significant, but now the correspondence with empirical
classification is somewhat weaker than with the UPGMA results. Three more (14 in all)
specimens of P. neumanniana have been shifted to the P. subarenaria cluster and 3
specimens of P. subarenaria to the P. neumanniana cluster, showing existance of close
connections between these species. Also, one P. neumanniana and one P. crantzii speci-
men have exchanged positions.

Irrespective of the changes mentioned above, adjacency relationships between the
clusters obtained with the k-means algorithm show little change compared to the relation-
ships between UPGMA clusters (Table 2).

Ordination analysis demonstrates (Fig. 3) that the whole sample consists of three
obviously separated subsets, where the first one corresponds to P. arenaria and the second
to P. subarenaria. The third subset represents P. neumanniana and P. crantzii specimens,
occupying rather close areas in the character space. On the ordination plot the polygons of
the three last clusters overlap to some extent despite a high significance of distinctness
between the clusters. We must consider that owing to the reduction of dimensionality all
ordination plots represent simplifications of the existing relations between objects and
contain errors causing distortions of real distances (Paal & al. 1989). However, for the case
studied the two dimensional solution of PCA is acceptable since the first axis accounts for
61.5% of the total variation and the second axis for 14.0%. And although PCA is a more
rough method than k-means, it is useful for visualization ofthe results.

The UPGMA dendrogram (Fig. 2) shows that the species-clusters, except P. arenaria,
are split further into rather large subclusters possibly representing particular morphotypes
(morphs) of respective species. P. subarenaria and P. crantzii can be divided into at least
two subclusters and P. neumanniana into three. Testing validity ofthe subclusters confirms
that they are almost all significantly distinct (CI ~ 0), except the P. crantzii subclusters,
having Cl = 34.8.

Using the results of UPGMA classification as the initial group membership vector, k-
means procedure was employed again. This time only one P. neumanniana, three
P. subarenaria and one P. crantzii specimen were relocated.

The P. arenaria cluster is adjacent to only one morph of P. subarenaria (Table 3). The
first morph of P. subarenaria (cluster 2) has as neighbours the two morphs of P. neu-
manniana and also the other subcluster of P. subarenaria. The second morph of P. sub-
arenaria (cluster 3) is adjacent mainly to the other morph of the same species (cluster 2).
The first morph of P. neumanniana (cluster 4) is adjacent to the other two morphs of that
same species. The second morph of P. neumanniana (cluster 5) is intermediate between the
first morph of P. neumanniana (cluster 4) and the second morph of P. subarenaria (cluster
2), while the specimens of the third morph of P. neumanniana (cluster 6) are adjacent to



the second morph of that species (cluster 4). The two morphs of P. crantzii (clusters 7 and
8) are adjacent mainly to each other. As on the species level, not all the morph-clusters
obtained are symmetrically connected, the connections are even slightly more asymmetrical
than in the case of species-clusters.

Low discrepancy between the results obtained by UPGMA as well as by k-means
algorithms indicates that now the classification well reflects the real structure of the data.
Reorganizing the clusters with K-means procedure increases their distinctness so that all
Cls are very close to zero.

Relations of characters

According to the F-criterion values, found with the analysis of variance (ANOVA) the
most important characters for all compared classifications are the same (Table 4). It is
obvious that the micromorphological characters studied: width and length of glandular
hair’s head, number and diameter of branches and diameter of central branch of stellate
hairs in the lower epidermis, as well as number of cells in the lower epidermis and number
of branches of stellate hairs in the upper epidermis, are much more important in the
separation of specimens into clusters than the macromorphological ones. Of the
macromorphological characters, number of teeth ofthe central leaflet, also length of sepals
and stipules are to some extent useful for classification, while length and width of the
central leaflet, abundance of rosette leaves, number of branches of the shoot, and length of
the petiole are the less important ones in the ranking of variables. For empirically
established clusters the relative importance of characters decreases rather smoothly, while
in the case of numerical classifications a remarkably rapid decrease in F values appears
after the first two characters.

The top characters in the ranking list constitute three correlation groups. The first one
includes width and length of glandular hair’s head, with Spearman’s rank correlation
coefficient rciaw,Giai = 0.87 between them. The second group is formed by the characters of
stellate hairs in the lower epidermis: rsmistci = 0.96, rSnighi = 0.95, rdcsh = 0.98,
respectively. The third group includes variables characterizing stellate hairs in the upper
epidermis: rstnuystou = 0.98, rstaustcu = 0.98, rstbu,steu = 0.99, respectively.

On the ordination scheme (Fig. 4) we can follow the mutual relationships of nearly all
the characters, except those positioned too near the center (Tow, Sepw) to avoid
overloading of the figure. As for standardized PCA the cosine of the angle between the
arrows of the variables only approximates the linear correlation between variables
(Jongman & al. 1987), that result can not be absolutely concordant with the matrix of
Spearman’s rank correlation coefficients. Still, the groups of correlated characters
mentioned above form more or less compact bunches of arrows. The opposite position of
the characters of glandular hairs and epidermal cells to stellate hair characteristics is
obvious. Naturally, length and width of leaflets (Spearman’s rifl Lfiw= 0.73), length and
width of teeth (rToi,Tow = 0.79), length and width of petals (rLpetiwpet= 0.80), and length and
width of sepals (rSy,sepv= 0.69) are related quite closely.

According to the ordination the diameter of hairs in the upper and lower epidermis also
appear to be rather important characters.



Characterization of clusters

Potentilla arenaria

In comparison with other species studied, P. arenaria does not have simple hairs and has
stomas only in the lower epidermis. Values of the following characters (Table 5) are larger
than those of the other species: width and length of the central leaflet and number of its
teeth, number of cells in the upper and lower epidermis, number of branches of stellate
hairs and length and width of petals. At the same time length and width of cells both in the
upper and lower epidermis, length and width of stomas, length and width of glandular
hairs’ heads, stomatal index and number of branches ofthe shoot are the smallest.

Potentilla subarenaria

In the upper epidermis representatives of this cluster mostly have simple hairs and
sometimes also some stellate ones; in the lower epidermis both stellate and simple hairs
occur. Stellate trichomes have much fewer branches than in P. arenaria. Plants of this
species have less flowers than the others, their leaves have many small teeth and their
stipules are the smallest. In the upper epidermis, cells are the smallest and their number is
the largest. The heads of glandular hairs are the smallest and simple hairs are finer than in
other species (Table 5).

Morphs of Potentilla subarenaria

Specimens of the first morph have stellate hairs only in the lower epidermis, those of the
second morph also some few-branceh stellate hairs in the upper epidermis. Stellate hairs in
the first morph are less branched than in the second, and branches are smaller in diameter,
and there are less stomas in the lower epidermis (Table 6). The diameter of simple hairs in
the lower epidermis is larger in the second morph, in the upper epidermis it is equal in both
morphs. Cells in the upper epidermis of the first morph are a bit larger and their number is
smaller. Leaves are slightly longer than in the first morph, the width being the same. In thr
first morph the number of flowers is the smallest of all the morphs studied. Dimensions of
flowers are the same in both morphs (Table 6).

Potentilla neumanniana

P. neumanniana specimens have no stellate hairs, their leaves are the same size as those of
P. subarenaria but have less teeth (Table 5). Stipules and teeth are a bit longer than in
P. subarenaria, flowers are of the same size. Stomas and the diameter of simple hairs are
slightly larger than in other species.

Morphs of Potentilla neumanniana

Flowers are of nearly the same size in all three morphs; neither do the dimensions of the
stipules differ much (Table 6). Characters of the first morph are to some extent inter-
mediate between the two other morphs. Nevertheless, plants ofthis morph are slightly more
hairy than in the other morphs.

Specimens of the second morph have few flowers, thin hairs and leaflets with several
small teeth (Table 6). Stomas and cells are small and the number of cells is nearly two
times as great than as in the third morph.

The third morph is statistically the most distinct of the three. It has many more flowers,
the topmost teeth of its central leaflets are larger and there is usually only 2-3 teeth on each



side of the leaflet. Cells and stomas are larger, but smaller in number in comparison with
other morphs. The number of rosette leaves is equal to that of the first morph.

Potentilla crantzii

Specimens of this species have only few simple hairs and no stellate hairs (Table 5), and,
therefore, appeare glabrous. They have many flowers which are larger than in P. sub-
arenaria and P. neumanniana. Plants have many branches and long petioles. The heads of
glandular hairs are largest in this species, and, as their length is smaller than their width,
also ofa different shape.

Morphs of Potentilla crantzii

The first morph differs from the second one in having slightly larger leaflets, larger teeth,
longer petals, more flowers, larger stomas and cells and slender hairs (Table 6). In the first
morph the width and length of the stoma is also larger and the numbers of them smaller
both in the upper and lower epidermis.

Discussion

All four Baltic representatives of the genus Potentilla section Aurea — P. neumanniana,
P. arenaria, P. subarenaria and P. crantzii— are well separated from the statistical point
of view. P. subarenaria, a putative hybrid of P. arenaria and P. neumanniana, is clearly
separated from both these species.

However, some overlapping of the clusters of P. neumanniana and P. subarenaria
indicates closer connections between these taxa. This can also be seen on the adjacency
matrix where P. subarenaria is more adjacent to P. neumanniana than to P. arenaria
(Tables 2 and 3).

Ordination shows (Fig. 3) that variation of the morphs of P. subarenaria is parallely
directed in the character space and that they are mutually clearly separated. According to
hairiness characters (Table 6) the first morph resembles P. neumanniana, the second
morph more closely the other parent species- P. arenaria (Table 3). These relations as well
as the intermediate nature of their trichomes and adjacency of P. subarenaria with both
P. neumanniana and P. arenaria clearly indicate the hybrid origin of P. subarenaria.

The morph is quite variable and according to Wolfs (1908) key three varieties are
represented: var. typica, var. neumanniana and var. pseudo-incisa. Specimens of the
second morph of P. neumanniana are closer to P. subarenaria. All plants identified as var.
longifolia belong to this morph, but also some representatives of var. typica and var. incisa.
Leaflets of var. longifolia are 2-3 times longer than wide and have 6-9 teeth on both sides
extending nearly to the base of the leaflet (Wolf 1908). It seems that var. longifolia is the
only variety among those described by Wolfwhich can be more or less clearly delimited in
our material.

The third morph of P. neumanniana agrees most closely with Wolfs var. pseudo-
incisa, but several medium-sized representatives of var. typica with few teeth also appear
here. Although theis morph is statistically rather different from other morphs, again it was
not possible to associate it with only one variety.

The pattern of variation of P. neumanniana in the Baltic states is thus rather com-
plicated and Wolfs infraspecific classification, created for Central Europe, does not work



well. In some populations specimens of several morphotypes grow intermixed. P. neu-
manniana is the most varying species of the four but not as varying as in Gotland. Morphs
of P. neumanniana surely need more detailed study in order to decide their taxonomic
rank, since the use of morphological characters alone seems to be insufficient.

P. crantzii and P. neumanniana are phenotypically well separable but appear closer to
each other than the morphologically less different P. neumanniana and P. subarenaria
when micromorphological characters are considered; this is indicated by P. neumanniana
being much more adjacent to P. crantzii than to P. subarenaria (Table 3). The morpho-
logical closeness of P. neumanniana and P. crantzii is further demonstrated by the
existence of some specimens macromorphologically clearly identified as P. neumanniana
or P. crantzii with intermediate in some extent characters clustered into the “wrong”
clusters in the conventional sense (some of these specimens may be hybrids). But since
both morphs of P. crantzii are principal neighbours only to each other and since it was only
possible to obtain distinct clusters after using k-means clustering, the subclusters being
distinguished mainly on the basis of numbers and dimensions of cells and stomas,
P. crantzii is surely a morphologically well distinguished taxon among the four species
studied.

Smith (1971) mentioned that it is not always possible to assign material confidently to
P. crantzii or to P. neumanniana. Smith finds that the best characters for distinguishing
these species are size and shape of the stipules. According to our material the most useful
characters for identifying the species are those of the rootstock. The rootstock of
P. neumanniana is black, roundish, covered with few short dark (black) spirallely arranged
withered stipules, which have straight white hairs on their edges. The rootstock of
P. crantzii seems flat due to several brown wider and longer withered glabrous brown
stipules placed in two rows. As the features of the rootstock does not vary within the
species, they were not included in the list of characters analysed.

In this work the clusters (species and morphs) were distinguished mainly on the basis of
epidermal characters; the macromorphological characters did not contribute significantly.
Measuring micromorphological characters is quite time-consuming but, since several
characters are highly correlated, in further studies of these species not all characters need
be measured. Instead just one from each group of correlated characters may be used — e.g.
either number or diameter ofthe branches of stellate hairs, either number or length or width
of stomas and cells etc.

Until now chromosome numbers have been counted for one population of P. crantzii
and for one population of P. neumanniana, both from Osmussaar (West Estonia) and only
2n=42 has been found, which indicates the possible occurrence of apomixis here, too. This
makes it even more complicated to decide the taxonomic rank ofthe morphs.
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Table 1. Characters measured.
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Notation
LFL
LFW
TEETH
STPL
STPW
FLWS
TOL
TOW
SEPL
SEPW
STOLU
STOWU
STONU
CELNU
CELLU
CELWU
GLAL
GLAW
HAIRU
STOLL
STOWL
STONL
CELNL
CELLL
CELWL
HDL
INDX
LFN
STNL
STBL

STCL

STMJ
STCU

STBU

BRCH
PETIOL
LPET
WPET
HU

HL
RLVS

Character

length of the middle leaflet (mm)

width ofthe middle leaflet (mm)
number of teeth of the middle leaflet

length ofthe stipule (mm)

width of the stipule (mm)

number of flowers

length of the middle tooth (mm)

width of the middle tooth (mm)

length ofthe sepal (mm)

width ofthe sepal (mm)

length of stoma in upper epidermis (4,T)

width of stoma in upper epidermis (4T)

number of stomas in upper epidermis

number of cells in upper epidermis

length of cell in upper epidermis (1,T)

width of cell in upper epidermis (uT)

length of glandular hair’s head (uT)

width of glandular hair’s head (4T)

diameter of hair in upper epidermis (4T)

length of stoma in lower epidermis (4 T)

width of stoma in lower epidermis (14T)

number of stomas in lower epidermis

number of cells in lower epidermis

length of cell in lower epidermis (1)

width of cell in lower epidermis (4T)

diameter of hair in lower epidermis (4T)

stomatal index

number of leaflets

number of branches of stellate hair in lower epidermis
diameter of lateral branches of stellate hairs in lower
epidermis (4T)

diameter of central branch of stellate hair in

lower epidermis (4T)

number of branches of stellate hair in upper epidermis
diameter of central branch of stellate hair in

upper epidermis (4T)

diameter of lateral branches of stellate hairs in upper
epidermis (L)

number of branches of the shoot

length of petiole (mm)

length of petal (mm)

width of petal (mm)

hairiness of upper side of leaflet (classes: 1, 2, 3)
hairiness of lower side of leaflet (classes: 1, 2, 3,4)
number of rosette leaves (classes: 1, 2, 3)
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Table 2. Adjacency (%) of species-level clusters, are — P. arenaria, sub — P. subarenaria,
neu — P. neumanniana, era— P. crantzii. In the upper row data considering clusters obtained
by UPGMA, in the lower row data for clusters obtained with k-means procedure.

Cluster 1 2 3 4
are sub neu era
1are - 100 - -
- 100 - -
2 sub 19.1 - 81.0 -
21.4 - 76.2 -
3 neu - 34.6 - 65.4
- 36.4 - 63.6
4 era - 6.3 93.8
13.3 86.7

Table 3. Adjacency (%) of morph-level clusters obtained with k-means procedure. Cluster
names as in Table 2, numbers correspond to the morphs.

Cluster 1 2 3 4 5 6 7 8
P. are P. sub-1 P. sub-2 P. neu-1 P. neu-2 P. neu-3 P. era 1P. cra-2
1 - - 100 - - - - -
2 - - 25.0 33.3 41.7 - - -
3 - 93.8 - - 6.3 - - -
4 - - - - 50.0 45.2 - -
5 - 53.3 - 46.7 - - - -
6 - - - 100 - - -
7 L - - 10.7 71 - - 82.1
8 - - - 5.9 - - 94.1 -

Table 4. Importance of characters (according to the F-criterion of ANOVA) in the clustering of
specimens using different methods. Below the name of the method stands the number of
clusters. The 10 highest ranking characters and the 5 lowest ranking ones are shown.
Denotation of characters (C) as in Table 1

Empirical clustering UPGMA k-means UPGMA k-means
4 4 4 8 8
C F C F C F Cc F C F

STNL 3775 GLAW 366.5 GLAW 375.7 GLAW 317.8 GLAW 371.9
GLAW 333.8 GLAL 291.9 GLAL 2748 GLAL 1948 GLAL 231.6
STCL 333.7 STNL 216.3 STNL 156.4 STCL 117.2 STNL 166.1
GLAL 263.9 STCL 193.5 CELNL 129.1 STNL 1115 STCL 165.9
STBL 261.2 STBL 169.6 STCL 122.2 CELNL 110.1 STBL 145.3
STNU 1434 CELNL 136.1 STBL 102.6 STBL 103.9 HL 74.4
STBU 126.2 STNU 102.9 STNU ...94.6 STPL 67.2 CELNL 73.1
STCU 108.5 STBU 90.5 HL 85.1 SEPL 62.0 STNU 69.5
HDL 107.2 HAIRU 86.5 HAIRU 79.6 CELWL 56.4 SEPL 69.3
HL 1049 HDL 83.3 HDL 79.0 HL 52.7 STPL 63.0
STONL 2.5 PETIOL 59 PETIOL 41 LFW 3.9 STONL 0.8
BRCH 19 LFW 2.6 LFL 1.9 STOWL 3.6 LFW 0.5
LFL 15 BRCH 2.3 BRCH 1.9 BRCH 1.4 BRCH 0.002
RLVS 0.5 LFL 0.3 LFW 0.4 RLVS 0.7 RLVS 0.001
LFW 0.2 RLVS 0.1 RLVS 0.2 LFL 0.0 LFL 0.001



Table 5. Mean * standard error of characters for species-clusters obtained with k-means
clustering. Characters denotations as in Table 1

Character Cluster (Species)

P. are P. sub P. neu P.cra
LFL 20.7+£3.10 9.810.36 9.910.35 11.7+0.47
LFW 8.6+0.88 5.510.17 5.7+0.16 6.7+0.23
TEETH 10.710.96 8.910.28 7.410.21 6.710.15
STPL 7.8+0.69 5.010.17 5.310.21 10.610.39
STPW 1.0+0.00 1010.02 1.210.05 2.010.24
FLWS 11.6+2.86 7.611.14 11.911.54 14.0+1.59
TOL 1.610.16 1.310.07 1.6+0.05 1.7+0.07
TOW 1.310.12 0.810.04 1.110.04 1.310.05
SEPL 3.610.18 3.310.10 3.4+0.06 4.610.12
SEPW 2.110.13 1.910.07 1.9+0.05 2.3+0.06
STOLU - 25.010.33 26.210.28 25.5+0.26
STOWU - 19.710.30 21.210.20 19.310.24
STONU - 3.010.29 3.710.23 4.510.26
CELNU 80.414.64 67.0+2.60 54.511.60 56.9+1.30
CELLU 36.112.11 39.8+1.05 45.9+1.06 5.010.79
CELWU 27.811.56 30.710.85 34.610.71 32.310.57
GLAL 25.410.62 33.010.44 35.8+0.53 47.7+0.91
GLAW 21.610.40 27.4+0.46 29.5+0.58 54.010.98
HAIRU - 18.3+0.60 24.3+0.74 24.2+0.71
STOLL 21.410.73 23.510.41 25.510.26 24.7+0.27
STOWL 16.810.47 18.7+0.38 20.5+0.19 19.1+0.26
STONL 25.510.98 23.610.92 20.910.71 22.510.75
CELNL 114.412.10 98.013.60 74.412.30 68.8+1.20
CELLL 27.810.70 32.0+1.08 39.1+0.90 40.011.34
CELWL 20.410.62 23.710.80 27.410.62 28.310.65
HDL - 14.810.74 24.110.72 21.0+0.54
INDX 17.610.40 19.710.46 21.710.37 24.410.41
LFN 50 5.0 5.0 5.0
STNL 19.211.34 6.110.48 - -
STBL 11.210.55 18.3+0.57 - -
STCL 8.510.22 8.910.13 - -
STNU 13.7H.92 8.1+0.42 - -
STCU 13.410.63 11.8+2.13 - -
STBU 8.210.21 5.010.88 - -
BRCH 3.210.22 3.7+0.31 4.010.19 4.110.3
PETIOL 4.710.72 2.810.26 2.5+0.18 4510.3
LPET 5.810.13 3.910.1 4.510.07 5.410.1
WPET 5.510.22 3.110.07 3.710.07 4.610.1
HU 31 12 13 12
HL 4.0 25 2.2 19
RLVS 11 15 14 15
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Table 6. Mean * standard error of characters for morph-clusters obtained with k-means clus-
tering. Character denotations as in Table 1. Cluster names as in Table 2, numbers
correspond to the morphs.

Character Cluster (Morph)
P. sub-1 P. sub-2 P. neu-1 P. neu-2 P. neu-3 P. cra-1 P. cra-2

LFL 10.6+0.31 9.310.62 9.6+0.35 10.3+0.84 9.8+1.15 12.4+0.55 10.6+0.67
LFW 5.610.15 5.4+0.30 5.7+0.17 5.0+0.25 6.6+0.50 7.110.26 6.0+0.33
TEETH 9.5+0.37 8.310.42 7.5+0.26 8.2+0.42 6.2+0.35 6.810.19 6.5+0.20
STPL 5.3+0.26 4.8+0.26 5.1+0.20 5.2+0.31 5.810.81 10.9+0.47 10.310.65
STPW 1.0+£0.02 1.0+0.03 1.210.06 1.110.09 1.3+0.17 1.9+0.28 2.1+0.46
FLWS 6.3+0.95 7.812.00 10.0+1.04 8.2+1.17 23.216.80 15.312.20 11.9+2.13
TOL 1.4+0.09 1.3+0.11 1.6+0.06 1.310.06 2.0+0.11 1.7+0.10 1.5+0.07
TOW 0.8+0.05 0.9+0.06 1.010.04 0.8+0.04 1.410.10 1.3+0.06 1.210.06
SEPL 3.2+£0.15 3.410.15 3.410.07 3.410.07 3.6+0.15 4.610.15 4.5+0.19
SEPW 1.9+0.10 1.910.08 1.8+0.05 1.9+0.07 2.010.09 2.4+0.09 2.4+0.11

STOLU 24.5+0.34 25.1+0.51 26.510.28 23.810.31 28.2+0.65 26.2+0.32 4.5+0.36
STOWU 19.710.35 19.3+0.4 21.4+0.22 19.6+0.38 22.4+0.27 19.9+0.26  18.3+0.37
STONU 2.610.37 3.410.43 3.8+0.09 4.0+0.62 3.010.38 4.110.30 5.010.44
CELNU 66.913.33 71.013.67 52.0+0.90 72.2+2.83 8.4+1.45 52.1+1.01 65.5+1.53
CELLU 40.710.97 37.2+1.12 46.3+0.75 36.910.95 57.5+2.60 47.7+0.74 40.0+1.06
CELWU 30.810.64 28.9+1.04 35.010.60 28.7+0.76 41.9+1.60 34.110.65 29.0+0.45

GLAL 33.7+0.71  32.510.65 36.0+0.42 34.1+0.88 53.8+1.80 47.0+0.80 49.6+1.90
GLAW 28.6+0.91 26.4+0.48 29.4+0.53 27.6+0.65 30.5+0.75 54.3+1.12 54.6+1.70
HA1RU 18.6+0.83  18.610.88 24.2+1.02 21.111.04 26.511.56 23.0+0.93 26.210.93
STOLL 23.210.48 23.3+0.64 25.710.21  23.210.35 27.9+0.53 25.210.26 23.8+0.47

STOWL 19.0+0.52 17.9+0.44 20.9+0.20 19.0+0.38 21.5+0.42 19.7+0.22  18.1+0.51
STONL 22.811.40 24.811.30 19.7+0.59 27.9+1.35 16.310.89 20.410.75 25.6+1.27

CELNL 101.7+5.2 100.0+5.0 70.9+1.30 100.8+4.0 54.8+3.70 66.4+1.30 72.412.10
CELLL 32.4+1.62 29.9+1.31 39.6+0.54 30.3+1.08 48.212.23 42.6+1.87 36.1+1.18
CELWL 23.410.95 22.5+1.07 27.7+0.42 22.210.67 33.4+1.85 30.410.70 25.210.79
HDL 14.0+1.48 15.2+0.93 23.6+1.0 21.1+1.16 27.211.22 20.710.6 21.7+1.02
INDX 18.8+0.74 20.0+0.63 21.410.38 21.5+1.04 23.1+0.89 23.7+0.45 25.2+0.75
LFN 5.0 5.0 5.0 5.0 5.0 5.0 5.0
STNL 5.9+0.93 6.5+0.58 - - - - -
STBL 17.8+0.87 19.110.79 - - - - -
STCL 8.6+0.21 9.0+0.18 - - - - -
STNU - 4.1+0.39 - - - - -
STCU - 22.910.75 - - - - -
STBU - 9.6+0.21 - - - - -
BRCH 3.7+0.37 3.9+0.53 4.0+0.25 3.610.32 4.310.42 4.110.33 3.9+0.57
PETIOL 2.8+0.50 3.0+0.32 2.3+0.19 2.810.40 2.4+0.40 4.8+0.38 4.210.43
LPET 3.9+0.20 3.810.10 4.5+0.07 4.6+0.21 4.5+0.10 5.4+0.11 5.3+0.21
WPET 3.210.06 3.1+0.12 3.710.09 3.710.11 3.710.10 4.510.14 4.510.22
HU 13 1.2 1.4 13 1.2 1.2 1.3
HL 2.3 2.6 2.3 2.2 2.1 1.9 1.9
RLVS 15 1.4 13 15 13 1.4 15
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Figure 1. Distribution of P. arenaria, P. subarenaria, P. neumanniana and P. crantzii in Estonia,

Latvia and Lithuania on the bases of field notes and herbarium specimens. Each symbol indicates
occurrence of the speciesinalOx 10km quadrat.
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Figure 2. UPGMA dendrogram (Manhattan distance, data standardized) of studied specimens.
Species-clusters are marked with arrows under the dendrogram. Morph-clusters are denoted with
numbers: 1 — P. arenaria, 2 — first morph of P. subarenaria, 3 — second morph of P. sub-
arenaria, 4 — first morph of P. neumanniana, 5 — second morph of P. neumanniana, 6 — third
morph of P. neumanniana, 7 — first morph of P. crantzii, 8 — second morph of P. crantzii.



Figure 3. Ordination of species-clusters obtained by k-means procedure. 1 — P. arenaria, 2 —
P. subarenaria, 3 — P. neumanniana, 4 — P. crantzii.

Figure 4. Ordination of characters. Denotations as in Table 1.
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Infraspecific variation of Estonian Potentilla erecta (L.) R&usch. was studied with dif-
ferent morphometrical methods. Both P. erecta ssp. erecta and ssp. strictissima (Zimm.)
A. J. Richards were identified with ssp. strictissima prevailing; however, several speci-
mens are morphologically of an intermediate type. Representatives of the two taxa have
no geographical or ecological preference in Estonia, and since it was not possible to
statistically delimit them, we preferred to treat these taxa as varieties: P. erecta var.
erecta and P. erecta var. strictissima (Zimm.) Hegi.
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INTRODUCTION

Potentilla erecta (L.) Rausch. (sect. Tormentillae
Rydb.) is widespread in Estonia and quite com-
mon in Latvia and Lithuania on moderately moist
and moist mineral soils and peat (Lehter al. 1996).
Being a genetically and phenotypically widely
variable taxon, it has been treated rather differ-
ently: Hegi (1922) has summarized its infraspe-
cific taxonomy and listed 19 taxa of different ranks
and taxonomic significance (excluding synonyms)
that can bejoined under the name P. erecta. Also,
the multitude of synonyms, more than 30 (Leht
1984), points to its variability.

Variation of Potentilla erecta has been thor-
oughly studied by Vasari (1968) in Finland and
by Richards (1973) in Great Britain. They estab-
lished three different races (subspecies): two in
Great Britain and three in Finland (Richards 1973).
On the British Isles, the most common is the race
growing on lowlands, identified as P. erecta ssp.
erecta. The race of higher altitudes (500 m a.s.l.),

P. erecta ssp. strictissima (Zimm.) A. J. Richards,
is rarer. In Finland, P. erecta ssp. strictissima
dominates, and P. erecta ssp. erecta occurs mostly
in the SW part of the country (Richards 1973).
The race growing on a thick peat layer in North
Finland represents a subspecies which Vasari has
not yet described. According to Vasari (1968). the
border between the northern race and the other
two subspecies coincides roughly with the border
between the Southern Boreal and Mid-Boreal
vegetation zones (Ahti et al. 1964).

According to Richards (1973), Potentilla
erecta ssp. strictissima is found, as a relic from
colder climatic periods, in uplands and in north-
ern regions of Europe, where it is able to survive
only in conditions resembling those of the period
during which it evolved. Vasari (1968) suggests
that the northern race is an old constituent of the
Finnish flora, while his southern race (P. erecta
ssp. erecta and P. erecta ssp. strictissima together)
is likely to have migrated from the south during
the post-glacial climatic optimum.



Since Estonia is the nearest southern neigh-
bouring territory to Finland, it seemed interesting
to attempt to confirm Vasari’s (1968) approach
as well as to find answers to the following ques-
tions:

— How variable is Potentilla erecta in Estonia?

— Is it possible to identify P. erecta ssp. erecta
and P. erecta ssp. strictissima on the basis of
Estonian material?

— lIs it statistically justified to divide P. erecta
into subtaxa?

MATERIAL AND METHODS

The material studied was mostly collected in 1988 and 1996;
and herbarium specimens from the Herbarium of the Insti-
tute of Zoology and Botany (TAA), located in Tartu, were
also used.

Eighteen macromorphological characters (Table 1) were
measured with a binocular microscope MBS-2 or with a
ruler. To reduce the effects of individual variability, char-
acters 2-6,8-11, 13 and 14 were measured three times, and
the corresponding average values were used for further cal-
culations. A total of 180 specimens were studied.

The distribution patterns of the subspecies of Potentilla
erecta in adjacent sites were studied in transitional (mixo-
trophic) mire and transitional mire-forest habitats in the
Alam-Pedja Nature Reserve (Central Estonia) on two
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transects (300 m and 800 m), where all flowering speci-
mens of P. erecta, 60 altogether, were collected. The length
of their branches was measured to compare the height of
the two subspecies; in cluster analysis this character was
not used.

The distribution of the subspecies in Estonia was in-
vestigated on the herbarium material of both TAA and the
Herbarium of the University of Tartu (TU); over 300 speci-
mens were studied.

The material collected is preserved in TAA.

Data processing

For standardized data, Ward’s clustering method with the
Manhattan distance as a resemblance measure was em-
ployed. Then, using the result as the initial group member-
ship vector, further optimization of classification by k-means
procedure was carried out. Ward’s clustering was performed
by SAS (SAS Institute Inc. 1994), k-means clustering, by
SYN-TAX 5.0 program (Podani 1993) packages.
Principal components analysis was used for the ordi-
nation of In-transformed data (CANOCO package, version
3.1; Ter Braak 1990, and CANODRAW package, version
3.0; Smilauer 1992). To calculate means and standard er-
rors as well as to evaluate characters’ importance within
clusters by ANOVA, the SAS program package was used.
To estimate adjacency of clusters, the distances of all
specimens, or operational taxonomic units (OTUs), from
all centroids (except for the cluster to which the OTU be-
longs) were calculated according to the postulate that the j-

Table 1. Morphological characters of measured Potentilla erecta (L.) Rausch, specimens.

No. Notation Characters

Division depth of the stipule (1 = to the base, 2 = 3/4 of the way, 3 = 1/2 of the way,

1 NOD Number of nods under the first branch
2 LFL Length of the central leaflet (mm)
3 LFW Width of the central leaflet (mm)
4 TEETH Number of teeth of the central leaflet
5 STPL Length of the stipule (mm)
6 STPW Width of the stipule (mm)
7 FLWS Number of flowers
8 TOL Length of the central tooth (mm)
9 TOW Width of the central tooth (mm)
10 SEPL Length of the sepal (mm)
1 SEPW Width of the sepal (mm)
12 BRCH Number of branches on the shoot
13 LPET Length of the petal (mm)
14 WPET Width of the petal (mm)
15 HU Hairiness of the upper side of the leaflet (1 = glabrous, 2 = hairy)
16 HL Hairiness of the lower side of the leaflet (1 = glabrous, 2 = hairy)
17 DSTP
4 = 1/4 of the way)
18 DLF

way, 4 = 1/4 of the way)

Length of the dentated part of the leaflet (1 = to the base,2 = 3/4 of the way, 3 = 1/2 of the
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th cluster is interpreted as adjacent to the i-th cluster if the
distance between at least one of the OTUs of the i-th cluster
and the centroid of the j-th cluster is shorter than the dis-
tance to the centroids of all other clusters (Paal & Kolody-
azhnyi 1983, Paal 1994).

In order to measure the degree of distinctness of clus-
ters, the a -criterion (Duda & Hart 1976) was used. To ac-
quire a better interpretation of estimates, it is more conven-
ient to apply the corresponding probabilities as coefficients
of indistinctness (/) instead of direct values (Paal 1987,
1994).

The last two analyses were made by the original
SYNCONT 3.0 program.

RESULTS
Clusters

Using Richards’ (1973) characters, 101 specimens
were identified as Potentilla erecta ssp. strictis-
sima and 45 as P. erecta ssp. erecta, 34 appeared
intermediate.

Potentilla erecta ssp. strictissima has larger
leaflets with more teeth, larger stipules and more
flowers; the dentated part of its leaves is longer,
and stipules are divided deeper (the other charac-
ters do not reveal any difference (Table 2)). Ac-
cording to ANOVA F-criterion (Table 3), it is
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these characters that are important in distinguish-
ing the subspecies, with the length of the dentated
part of the leaflet and the depth of division of the
stipule being the most important ones.

The dendrogram showing the results of the
classification by Ward’s algorithm (Fig. 1) is split,
at a comparatively high level (level 1), into two
significantly distinct (/ = 0.0) clusters, the first
(cluster 1,) consisting of 61 and the second (12 of
119 specimens. The ratio of ssp. erecta to ssp.
strictissima in the clusters is 1:5 and 1:1.5, re-
spectively.

After reorganizing the obtained classification
by k-means procedure, the clusters contain 89 and
91 specimens, and ratios of ssp. erecta to ssp.
strictissima are 1:4 and 1:2, respectively. The
coefficient of distinctness of the clusters is in this
case also close to zero, despite their partial over-
lapping in the character space (Fig. 2). The most
important characters in determining the clusters
at level | are the length of the stipule, the length
and width of the leaflet and the length and width
of the central tooth (Table 3).

Plants belonging to cluster I, have larger leaf-
lets and stipules, their stipules are not deeply di-
vided, their flowers are larger and more numer-
ous. Plants in cluster 12are smaller, and have more

Table 2. Mean + S.E. of the characters of Potentilla erecta (L.) Rausch, ssp. erectaand P. erectassp. strictissima
(Zimm.) A. J. Richards and two clusters obtained by k-means. Denotation of characters as in Table 1.

Character Conventional estimation Clustering by k-means algorithm
ssp. erecta ssp. strictissima Cluster |, Cluster 12
7= 45 n= 101 n=_89 n= 90

NOD 2.42 +0.20 2.19 £0.16 2.07 £0.12 2.43 £ 0.17
LFL 21.24 +0.68 24.23 £ 0.65 27.11 £ 0.62 19.94 £ 0.37
LFW 7.24 £ 0.32 7.56 £ 0.20 8.86 + 0.22 6.42 + 0.15
TEETH 8.60 £ 0.30 10.27 + 0.88 10.97 £ 1.00 8.36 £ 0.17
STPL 11.36 £ 0.40 12.69 + 0.35 14.56 + 0.32 10.28 £ 0.21
STPW 8.42 £ 0.42 9.69 + 0.34 11.23 +0.37 7.63 +0.20
FLWS 8.87 £ 0.97 11.26 £ 0.94 11.67 + 1.01 9.16 £ 0.72
TOL 2.46 +0.09 2.61 +0.08 2.74 £ 0.09 2.39 +£0.07
TOW 1.25 £ 0.06 1.21 +0.03 1.32 £ 0.03 1.14 + 0.03
SEPL 2.96 £ 0.06 3.18 £ 0.05 3.32 £0.05 2.93 £0.05
SEPW 1.47 £ 0.03 1.47 £ 0.02 1.59 £ 0.02 1.37 +0.02
BRCH 1.98 + 0.02 1.97 + 0.07 1.93 +0.04 1.98 +0.07
LPET 3.83 £0.11 3.70 £ 0.08 4.03 £ 0.08 3.52 +0.07
WPET 3.49 £0.13 3.40 + 0.08 3.69 £ 0.09 3.24 £0.08
HU 2.00 £ 0.00 1.95 +0.02 1.96 £0.02 1.98 + 0.02
HL 1.98 £ 0.02 1.98 +0.01 1.99 + 0.01 1.97 £0.02
DSTP 271 £0.11 2.38 £ 0.08 2.60 + 0.08 2.31 £0.08
DLF 2.62 £0.10 2.48 + 0.06 2.53 +0.08 2.56 +0.06
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hattan distance.

nods. No difference is observed in the branching
of plants, inthe hairiness of leaflets or in the length
of the dentated part of the leaflet.

In the dendrogram (Fig. 1) cluster 12is clearly
divided at the level of the linkage distance of 120-
140 units (level I1), into three smaller clusters (112
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113 114), whereas cluster I, remained unsplit at this
level. Two cluster pairs have the coefficients of
indistinctness higher than 5% (/,, ,, =46.9, /,,

= 8.0%) and, are thus insignificantly separated.
After reorganizing the clusters by k-means pro-
cedure, their size remains nearly the same, and

Table 3. Importance of morphological characters (C) of Potentilla erecta (L.) Rausch, in delimiting infraspecies-
clusters according to ANOVA F-criterion (F). Denotation of characters as in Table 1. Subspecies = specimens
with intermediate characters excluded; KM-2 = clusters obtained by k-means procedure at the two-cluster level;
KM-4 = clusters obtained by k-means procedure at the four-cluster level; KM-8 = clusters obtained by k-means
procedure at the eight-cluster level.

Subspecies KM-2 KM-4 KM-8
C F C F C F C F
LFL 8.08 STPL 134.43 STPL 126.36 STPL 173.19
DSTP 6.04 LFL 117.04 LFL 84.41 LFL 121.01
SEPL 4.85 LFW 64.16 STPW 83.32 TOW 102.36
STPL 4.58 STPW 59.51 LFW 56.35 STPW 75.93
STPW 3.69 SEPW 43.04 TOW 51.74 LFW 67.54
TEETH 3.29 SEPL 33.62 TOL 30.22 TOL 62.23
FLWS 2.62 LPET 22.28 TEETH 12.76 TEETH 15.63
HU 2.31 TOW 15.63 FLWS 5.70 DLF 6.38
DLF 1.49 TEETH 15.51 DLF 5.15 FLWS 4.81
LPET 111 WPET 14.22 SEPL 1.77 HL 3.78
NOD 0.91 TOL 10.00 SEPW 141 HU 2.18
TOL 0.84 DSTP 6.57 NOD 1.40 LPET 1.10
LFW 0.73 FLWS 431 LPET 1.19 SEPL 1.03
BRCH 0.32 NOD 2.78 HL 0.95 SEPW 0.83
WPET 0.22 HL 0.99 BRCH 0.88 BRCH 0.82
TOW 0.17 HU 0.71 HU 0.71 DSTP 0.57
SEPW 0.01 DLF 0.20 WPET 0.28 WPET 0.50
HL 0.01 BRCH 0.04 DSTP 0.10 NOD 0.00
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Fig. 2. Classification polygons
superimposed onto a PCA
scatterplot. Clusters obtained
at the two-cluster level by k-
means procedure.

the same cluster pairs are indistinct (Fig. 3); how-  lower, /{§,, = 20% and /, <= 5.5%, respec-
ever, the coefficients of indistinctness are now  tively. None of the clusters contain representa-
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Fig. 3. Classification polygons
superimposed onto a PCA
scatterplot. Clusters obtained

at the four-cluster level by k- 0.7
means procedure. -0.7



tives of only one of the putative subspecies: the
ratios of ssp. erecta to ssp. strictissima are 14,
1:25, 1:2and 1:1.

The characters that are important for the sepa-
ration of specimens at level 1l are mostly the same
as at level I, except that the length and width of
the central tooth are now much more important
than the length and width of the sepal (Table 3).
The division depth of the stipule appears unim-
portant, whereas the length of the dentated part of
the leaflet matters to some extent.

In the dendrogram (Fig. 1), clusters Il, and 113
are both divided further into 3 pronounced sub-
clusters, which yields 8 clusters in all (I111,-HIg).
After using k-means procedure, most cluster
pairs (except II13& 117, I115& 117, 1116& 111V be-
come distinct. Nevertheless, all clusters are mixed,
consisting of both subspecies and intermediates;
only cluster 1118 consists predominantly of ssp.
erecta.

The characters that are most important for dis-
tinguishing clusters at level Il are the same as
those involved in the case of four clusters (level
I1), whereas their order is somewhat different
(Table 3).

Clusters 111,-1117 differ mostly in metric char-
acters, while the length of the dentated part of the
leaflet and the division depth of the stipule do not
reveal any clear pattern here. Cluster 111g(44 speci-
mens) in which Potentilla erecta ssp. erecta pre-
vails consists of plants with small leaflets, few
teeth, small stipules and few nods (1.85 + 0.2).
Their leaves are dentated 1/4-3/4 of the way and
the stipules about 3/4 of the way. Cluster 1118is
adjacent to three clusters (1114, 1115 1116) which
contain relatively more ssp. erecta specimens (ra-
tios 1:2,1:2.5,1:3). At the same time, this cluster
is convincingly separated from clusters where ssp.
strictissima prevails: it is distinct from these clus-
ters without any adjacency to them.

The second largest cluster (13 25 specimens)
consists predominantly of ssp. strictissima (ratio
1:11) but is adjacent to clusters I115and I117and
indistinct from cluster 1117, which all contain rela-
tively more specimens of ssp. erecta. Therefore,
it is quite complicated to delimit ssp. erecta and
strictissima even at the .level of comparatively
small clusters; the only different group seems to
be cluster I118which corresponds more or less also
to cluster 114

Leht& Paal « ANN.BOT. FENNICI34 (1997)

Characters

Correlation between the characters is not very
strong; Spearman’s rank correlation coefficients
exceeding the arbitrary level of 0.60 occurred only
between the length and width of the leaflet (0.74),
between the length of the leaflet and length of the
stipule (0.85), between the length of the leaflet
and width of the stipule (0.62), between the length
of the stipule and width of the leaflet (0.70). and
between the length and width of the central tooth
(0.73). This can also be observed on the character
vector plot (Fig. 4) where the above characters
form a compact bunch of vectors. The opposite
positions on the ordination plot are occupied by
the number of flowers and branches, and the num-
ber of nods. In case of more strongly correlated
characters, the length of their vectors on the plot
corresponds well to their importance in distin-
guishing clusters according to the F-criterion
(Table 3).

It is remarkable, however, that the length of
the dentated part of the leaflet and the division
depth of the stipule, which were considered by
Richards important characters for delimiting ssp.
erecta and ssp. strictissima. are rather weakly
correlated (r = 0.23). According to the diagnosis,
plants of ssp. strictissima must have stipules di-
vided nearly to the base and leaflets dentated
nearly to the base; in ssp. erecta stipules are di-
vided less than halfway and leaflets dentated only
in the upper part.

Habitat preferences

When considering habitat preferences of plants
in different clusters, either on mineral soil or peat,
no correlations were found; all clusters contained
plants from both habitats.

Among the studied herbarium specimens of
TAA and in TU, ssp. strictissima was more com-
mon,; several intermediates were also found. The
plants of the two subspecies and their intermedi-
ates had been growing on a large variety of soils
from gley-podzols and gley soils to peaty and peat
soils.

Sixteen out of the 60 plants collected to esti-
mate the distribution of subspecies in adjacent lo-
calities were identified as ssp. erecta, 25 as ssp.
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Fig. 4. PCA ordination of morphometricai characters of Potentilla erecta (L.) Rausch. specimens. Abbreviations

as in Table 1.

strictissima and 19 appeared to be intermediates.
Hence, no differences could be seen in the distri-
bution of subspecies on peaty sail.

The height of Potentilla erecta ssp. erecta
specimens collected from transects was 20-65 cm
and that of ssp. strictissima, 30-80 cm.

DISCUSSION

Vasari (1968) did not consider the dentation of
leaflets and stipules, i.e. the characters used by
Richards (1973), and found it possible to separate
the two subspecies in his southern race only after
discussion with Richards (Richards 1973). In the
Estonian material these characters occurred quite
often inan unexpected way: stipules were divided
nearly to the base and leaflets were dentated only
in the upper 1/4 or 1/2, or vice versa.

39

The division depth of the stipule (DSTP' and
the length of the dentated part of the leaflet (DLF)
were weakly correlated (r = 0.23), and only the
division depth of the stipule was important in dis-
tinguishing subspecies (Table 3). When cluster-
ing the material into four or eight clusters. DSTP
had almost no importance at all, DLF being
slightly more important. In the case of two clus-
ters, DSTP and DLF had swapped positions
(Table 3). Therefore, these characters do not seem
to be discriminative enough in the nordic mate-
rial but are more useful in the case of material
from other parts of the areal.

According to Richards (1973), Potentilla
erecta ssp. erecta has more and larger flowers than
ssp. strictissima, the teeth of its leaflets should
not exceed 1.5 mm and the leaflets 20 mm in
length and the length of its stems should be up to
150 mm.



Considering the Estonian material, it seems
that Potentilla erecta ssp. erecta does not meet
these criteria in all respects. Our plants tended to
be taller (e.g. on transects in Alam-Pedja the
branch length of ssp. erecta specimens was 20-
65 cm, that of ssp. strictissima 30-80 c¢cm), and
the difference in the size of flowers, if any, was
very slight. Leaflets and their teeth were often
larger, and it was ssp. strictissima that tended to
have more flowers than ssp. erecta (Table 2).
When analysis was based only on specimens iden-
tified as ssp. strictissima and ssp. erecta, the most
important characters for distinguishing the taxa
appeared to be the length of the leaflet, length of
the sepal, length and width of the stipule, and the
number of teeth and flowers (Table 3). When,
however, intermediates were included, the corre-
sponding F-criterion value of all characters was
very low, indicating that the separation power of
the characters was low too, which makes discrimi-
nation between the groups very difficult.

The two subspecies have been observed to
occur together in only one locality on the British
Isles where a few intermediates have also been
found (Richards 1973). Zimmeter (1884) noted
that ssp. erecta and ssp. strictissima sometimes
occur together in Central Europe, and Hegi (1922)
has recorded intermediates from the same area.
In Finland, intermediates between all the three
subspecies occasionally occur. Richards (1973)
suggests that although each of these races origi-
nated in isolation, they meet in geographically and
ecologically intermediate localities in Finland.

Since Estonia is a low-lying country (maxi-
mum elevation 318 m), ssp. strictissima grows
here in habitats different from those it favours on
the British Isles and in Central Europe. Potentilla
erecta ssp. strictissima and ssp. erecta have no
ecological or geographical preference in Estonia:
they both grow on various soils, in rather wet
places and in moderately moist habitats. Interme-
diates can be found everywhere.

TAXONOMIC CONCLUSIONS
In Estonia, both Potentilla erecta ssp. erecta and

ssp. strictissima occur, ssp. strictissima being
more common. Therefore, the theory of their mi-
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gration from the south to Finland (Vasari 1968)
seems to be plausible.

Often Potentilla erecta ssp. erecta and ssp.
strictissima grow together, and their intermedi-
ates seem to be common. However, it was not
possible to delimit the two subspecies even at the
level of small clusters; all the clusters obtained
were mixed ones.

Already Wolf (1908), when characterizing his
varieties of Potentilla erecta (he recorded six),
mentioned that four of them (incl. var. strictissima
and var. typica) are sometimes difficult to distin-
guish and that intermediate forms exist.

According to our material, these taxa are much
more variable and transitional in Estonia than on
the British Isles. Hence, they are not worthy of
the rank of the subspecies but should rather be
referred to as varieties, since the rank of the sub-
species (race) is used for taxa that have their own
geographical areal and/or established ecological
preference.

As the material appeared to be morphologi-
cally quite varying and the clusters obtained dis-
tinct, the infraspecific taxonomy of the species
needs further investigation over amore extensive
area of distribution with the use of more elabo-
rated methods (DNA and/or isozyme analysis
etc.).
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Abstract

Morphological variation of P. norvegica L., P. heidenreichii Zimm. and P. supina L. from
section Rivales Wolf, P. recta L. from section Rectae Wolf, P. canescens Bess., P. argentea
s.l., P. collina Wib. from Argenteae Wolf and P. goldbachii from Chrysanthae Wolf was
studied using multivariate statistical methods. According to k-means analyses, P. canescens
stands nearer to P. heidenreichii than to P. argentea. P. collina, the other representative of
sect. Argenteae, is not connected with P. canescens at all. At the same time, P. canescens is
adjacent mainly to P. heidenreichii from sect. Rivales. Therefore, P. canescens belongs to
sect. Rivales not to sect. Argenteae.

In P. argentea s.I. material P. impolita, P. argentea var. typica, var. decumbens, var.
demissa, var. grandiceps and var. tenerrima were identified. P. impolita specimens did not
cluster out into a separate cluster as did the “good” species P. collina, P. canescens and
P. heidenreichii, but formed mixed clusters with different varities of P. argentea. Therefore,
P. impolita is not worthy of the rank of species and evidently even not that of subspecies,
not even on the basis of morphological characters, and should be referred to as a variety of
P. argentea.

Keywords: multivariate methods, morphology, taxonomy, sect. Argenteae Wolf.

Introduction

Potentilla L. section Rivales Wolf is represented in the Baltic states with four species,
P. supina L., P. norvegica L., P. intermedia L. and P. heidenreichii Zimm. The first is a
very rare adventive here, the other three are either old adventive (Eichwald 1962) or
native species (Ball et al. 1968, Leht et al. 1996).

Taxonomically, the nearest species to sect. Rivales in the Baltic states are rare
adventives P. canescens Bess. (sect. Argenteae Wolf), P. recta L. (sect. Rectae Wolf)
and P. goldbachii (sect. Chrysanthae Wolf), and two native species, P. argentea L. s.l.
and P. collina Wib. from section Argenteae Wolf. P. collina is a very rare taxon
growing only in Latvia and Lithuania.
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P. heidenreichii and P. intermedia have been treated taxonomically in various ways
(as separate species, subspecies or varieties) by different taxonomists (Juzepczuk 1941,
Ball et al. 1968, Garcke 1972, Raciborski et al. 1955, etc.). This divergence in taxono-
mical viewpoints is accompanied by problems in distinguishing between P. heiden-
reichii and P. canescens and mistakes in the use of their synonyms (Leht 1987).

P. intermedia s.l. is supposed to be a stable hybrid of P. argentea s.l. (2n=28, 42)
and P. norvegica (2n=70) (Janchen 1957). Skalinska and Czapik (1958), after estab-
lishing 2n=56 for P. intermedia s.l., found it possible that P. intermedia s.l. has arisen
only with part of hexaploid P. argentea. Hence, polyploids are in general apomictic in
the genus Potentilla, just as appeared in P. norvegica (Asker 1970a, b). And it is dif-
ficult to explain the origin of tetraploid P. intermedia (2n=28) from P. norvegica be-
cause of its high chromosome number. Asker (1970a) suggests that P. intermedia con-
sists of apomictic biotypes, which have resulted from crosses between P. argentea and
P. norvegica, or perhaps even other members of the sections Argenteae and Rivales; the
origin of P. intermedia s.l. is still to be tested experimentally.

P. canescens Bess, belongs to the sect. Argenteae in Wolfs system (1908), but when
the characters from Wolfs descriptions were used for cladistic analysis (Leht 1996),
P. canescens was placed much closer to the representatives of sect. Rivales.

For botanists in the Baltic states P. canescens has been the most troublesome species
in the genus Potentilla already since the beginning of the century (Leht 1987), having
been confused with P. intermedia, P. heidenreichii and probably also with P. recta. As
P. canescens is also thought to have a hybrid origin, of P. argentea * P. recta or related
species (Juzeptchuk 1941, Ball et al. 1968), it seemed useful to analyze all these closely
connected taxa, incl. P. goldbachii and P. collina, together, to answer the questions:

— Does P. canescens belong to section Rivales or Argenteae?
— How well can these species be distinguished from the statistical point of view?
— How variable morphologically are P. heidenreichii Zimm., P. norvegica L. and

P. argentea in Estonia?

Material and methods

Morphological variation of P. norvegica L. (98 specimens), P. heidenreichii Zimm. (55)
and P. supina L. (10) from section Rivales Wolf, P. recta L. (50) from section Rectae
Wolf, P. canescens Bess. (28), P. argentea s.l. (231), P. collina Wib. (21) from Argen-
teae Wolfand P. goldbachii (48) from Chrysanthae Wolfwas studied using multivariate
statistical methods. Material was collected mostly in 1988. However, as four of these
species are quite rare or absent in Estonia, herbarial material from the herbarium of the
Institute of Zoology and Botany (TAA) and the University of Helsinki was also used.

Collected material is preserved in TAA.

19 macromorphological characters (Table 1, 1-19) most often used in diagnoses of
Potentilla species were measured with a binocular microscope MBS-2 and a ruler. To
reduce the effects of individual variability, characters 2-6, 8-11, 13 and 14 were
measured three times and average values used for further calculations.

In accordance with the possibilities offered by software packages the whole data
matrix (543 specimens) was used only for the evaluation of the taxonomic continuum
between conventionally estimated species, for further analysis three smaller data sets



were formed: (i) P. argentea, P. collina, P. heidenreichii and P. canescens (300 spe-
cimens), (ii) P. heidenreichii, P. recta, P. goldbachii, P. supina, P. norvegica and P. ca-
nescens (290 specimens) and (iii) P. heidenreichii (55 specimens), P. goldbachii (7) and
P. norvegica (23), 85 specimens in all. The first and the second data set enable the study
of the relationship between P. canescens and other taxa. The third set, where micro-
morphological characters (Table 1, 20-36) were added, was used for studying the
variability of P. heidenreichii and P. norvegica in comparison with P. goldbachii.

Micromorphological characters were measured under a light microscope Ergaval
(16x40). Herbarial material or material fixed in the field with FAA (formalin, alcohol,
acetic acid) was macerated at first in HNO3 adding HCHO4, then in NH30OH. The epi-
dermis was peeled from the central part of the leaflet, stained with Heidenhein he-
matoxylin and mounted into glycerin-jelly. 5-10 cells, stomas and hairs from each speci-
men were measured and average values used for calculations. Numbers of cells and
stomas were counted per field of vision and recalculated for 1mm2

Chromosome numbers were counted from buds and root tips fixed in Farmer
fixative. Buds were stained using the Snow method at 60°C for one hour or more,
anthers were squashed in 45% acetic acid. Root tips were pre-treated with 8-hydroxyqui-
nolin and macerated in IN HC1 at 60°C for 20 min and stained in acetoorcein or carmin
and squashed.

Data processing

At first, for standardized data the Ward’s clustering method with Manhattan distance as
a resemblance measure was used. Then, using that result as the initial group membership
vector, further optimization of classification was achieved by k-means procedure.
Cluster analysis was realized by SAS (SAS Institute Inc. 1994) and SYN-TAX 5.0
program packages (Podani 1993). For calculating means and standard errors and for the
evaluation of the importance of characters within clusters the SAS program package was
used.

Ordination of log-transformed data was carried out with principal components
analysis (CANOCO package, version 3.1; Ter Braak, 1990, and CANODRAW package,
version 3.0; Smilauer, 1992).

For the estimation of clusters’ adjacency the distances of all specimens, or operatio-
nal taxonomic units (OTUs), from all centroids (exept the cluster to which the OTU be-
longs) were calculated according to the postulate that the j-th cluster is interpreted as
being adjacent to the i-th cluster if the distance between at least one of the OTUs of the
i-th cluster and the centroid of the j-th cluster is smaller than the distance to the
centroids of all the other clusters (Paal & Kolodyazhnyi 1983; Paal 1994).

In order to measure the degree of distinctness of the clusters the a-criterion (Duda &
Hart 1976) was used. To acquire a better interpretation of the estimates, it is more
convenient to apply the corresponding probabilities as coefficients of indistinctness (CI)
instead ofthe direct values (Paal 1987, 1994).

The last two analyses were performed using the SYNCONT 3.0 program.
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Results

Species-clusters

Of the conventionally established species-clusters two pairs appeared indistinct —
cluster 3 (P. canescens) and cluster 5 (P. heidenreichii), cluster 3 and cluster 6 (P. nor-
vegica), with coefficients of indistinctness C135=5.0 and CI36=69.0, respectively. The
Euclidean distances (ED) between the centroids of these clusters in the similarity matrix
are also the shortest. In the adjacency matrix P. heidenreichii and P. canescens are also
mutually each other’s principal neighbours (Table 2), but the adjacency between
P. norvegica and P. canescens is asymmetric: the P. norvegica cluster is not adjacent
for any specimens of P. canescens, while P. canescens is adjacent for 22.5% of P. nor-
vegica specimens. The P. norvegica cluster varies in the same extent towards P. recta
(cluster 2), as it is adjacent for 22.5% of P. norvegica specimens. Towards P. gold-
bachii (cluster 1) adjacency ofthe P. norvegica cluster is 31.6%.

Rather remarkable is the asymmetry of relationships between taxonomically close ta-
xa, P. argentea (cluster 7) and P. collina (cluster 8): P. collina is the principal neigh-
bour for P. argentea specimens (47.2%), while only 15% of P. collina specimens are
adjacent to P. argentea. The main neighbour in the character space for P. collina is
P. supina (55.0%). Euclidean distances between P. argentea and P. collina (ED78=
0.215) and P. argentea and P. canescens (ED73= 0.183) are of medium length. In the
distance matrix P. recta stands most apart from all the other species.

According to the F criterion in ANOVA the most important characters for
distinguishing the species are hairiness of leaflets, width of stipules, width of middle
tooth and hairiness of upper size of the leaflet, while petal and sepal characters are
unimportant (Table 3).

The first data set

Ward’s algorithm clustered the first data set (P. argentea s.l., P. collina, P. heiden-
reichii and P. canescens) into ten obvious clusters, which are nearly all distinct, but
mostly consist of specimens from different species. After reorganization these clusters
using K-means procedure, the clusters are in much better accordance with empirical
species identifications (Fig. 1). P. canescens specimens form a separate cluster (clus-
ter 1), P. argentea specimens are divided into six clusters (clusters 2-7). P. heiden-
reichii specimens are split into two clusters (8 and 9), one of them also contains three
P. argentea and two P. canescens specimens. P. collina specimens belong to cluster 10
together with three P. argentea specimens.

Using Wolfs (1908) descriptions six taxa were identified within P. argentea s.l.
material — P. impolita Wahl., P. argentea var. typica, var. decumbens (Jord.) Lehm.,
var. demissa (Jord.) Lehm., var. grandiceps (Zimm.) Roy & Cam. and var. tenerrima
(Vel.) Wolf. All P. argentea s.l. clusters contain P. impolita specimens, but they do not
dominate in any of the clusters. Each cluster consists of 3-5 taxa. Hence, in each cluster
one variety of P. argentea is more or less prevalent: P. argentea var. typica in clusters 2
and 3, var. decumbens in cluster 5, var. demissa in cluster 6 and var. grandiceps in
cluster 7. Only in cluster 4 are var. typica and var. decumbens equally represented.

The main neighbours of P. canescens in the character space are the two P. heiden-
reichii clusters. P. argentea clusters are adjacent mostly with each other and with P. col-



lina, except for cluster 4 which is most adjacent with one of the P. heidenreichii clusters
(61.5%).

Several pairs of clusters are indistinct. P. canescens (cluster 1) is indistinct from the
smallest P. argentea cluster (cluster 7, Cli,7=14.2), and even more so from both P. hei-
denreichii clusters (Cli 8=18.1 and 01,9=22.2). P. argentea clusters are distinct from
each other, except clusters 5 and 6 (05 ,6=34.7) and clusters 3 and 7 (03,7=18.9). Cluster
2 (P. argentea) and cluster 8 (P. heidenreichii) form the most indistinct pair with
ClI28=56.3. P. collina is nonsignificantly separated from two clusters of P. argentea:
Clio,5=6.9 and C1,06=14.7.

Euclidean distances between P. canescens and P. argentea clusters are longer
(EDi,2=0.180, EDi,3=0.217, EDM=0.395, ED15-0.284, EDi,6=0.328, EDi,7=0.174) than
between the P. canescens cluster and clusters of P. heidenreichii (EDi;b=0.134, ED 19=
0.160). The smallest P. argentea cluster (7) is the most different of the P. argentea
clusters, and stands quite far from all the clusters (ED=0.276-0.647). Distances between
P. collina and P. argentea clusters are variable (0.647, 0.410, 0.328, 0.223, 0.088,
0.066).

The most important characters for distinguishing the clusters according to the F-
criterion are the number of rosette leaves and the number of branches, and the length
and number of teeth of the central leaflet. Petal and sepal widths, and leaflet and petiol
lengths have no importance (Table 3).

The second data set
Clustering the second set (P. heidenreichii, P. goldbachii, P. recta, P. canescens, P. su-
pina, P. norvegica) with Ward’s algorithm led to the formation of six clusters. Cluster 1
consists of P. goldbachii specimens, cluster 2 of P. recta (with few P. goldbachii spe-
cimens), clusters 3-6 are mixtures of all other species. All clusters are mutually distinct.
The clusters received with k-means procedure using Ward’s classification as an initial
group membership vector are again in better accordance with empirical identifications
(Fig. 2). Now cluster 1 consists only of P. goldbachii specimens and cluster 2 only of
P. recta. Specimens of P. norvegica are divided between clusters 3 and 4; cluster 3 also
includes some specimens of P. supina and P. canescens, while cluster 4 includes only
specimens of P. norvegica. Clusters 5 and 6 are still mixed clusters with P. heidenreichii
specimens prevalent. P. supina and P. canescens are divided more or less equally
between two clusters: P. supina specimens from Lithuania belong to cluster 3 and those
from Finland to cluster 5, P. canescens is distributed between clusters 5 and 6. All
clusters are distinct.

Euclidean distances between mixed clusters are vary greatly (ED=0.129-0.469).
P. recta stands quite far from all other clusters (ED=0.257-0.492), while the distances
between P. goldbachii and other clusters are again very different (ED=0.132-0.562).

According to F-criterion the clusters are separated mostly by length and width of
sepals, number of teeth of the leaflet and width and length of petals. The numbers of
branches and rosette leaves are least important (Table 3).

The third data set

Several authors have shown that micromorphological characters serve as useful criteria
for the identification of species belonging to the same genus (Stace 1965, Wallis 1967,
Inamdar & Rao 1981, etc.). Therefore for better separation of mixed clusters micro-
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morphological characters (Table 1, 20-36) were added to the analysis for P. heiden-
reichii and P. norvegica, and also for Baltic P. goldbachii (85 specimens in all). Un-
fortunately P. canescens and P. supina are so rare in the Baltic states that not enough
material was available for micromorphological study.

When studying the data set with micromorphological characters, Ward’s method
splits the material clearly into three clusters which correspond to P. goldbachii, P. nor-
vegica and P. heidenreichii, the last two are both further divided into two subclusters.
All the clusters are distinct.

After k-means procedure P. goldbachii forms a separate cluster as before. But all the
P. norvegica specimens are placed into one cluster and P. heidenreichii split into three
(Fig. 3), and again the clusters are statistically distinct. P. goldbachii is most adjacent to
the smallest P. heidenreichii cluster and P. norvegica to two clusters of P. heidenreichii.
All three P. heidenreichii subclusters are neighbouring only with each other. Euclidean
distances are the longest between P. goldbachii and all other clusters (ED=0.485-
0.648), a little shorter between P. norvegica and P. heidenreichii (ED=0.408-0.550)
and the shortest, as expected, between P. heidenreichii clusters.

According to the F-criterion nearly all micromorphological characters are more
important than macromorphological characters in distinguishing specimens into clusters.
The most useful characters are the number of cells in upper and lower epidermis, length
and width of stomas in the upper epidermis, number of stomas in the lower epidermis
and diameter of hairs in the lower epidermis. Of the macromorphological characters,
width of the stipule and number of flowers are the most important ones, followed by the
less important micromorphological characters: length and width of stomas in the lower
epidermis and diameter of hairs in the upper epidermis.

Correlation of characters

When only 19 characters are used, the highest correlations (p=0.005) appear between
length and width of petals (0.91), length and width of teeth (0.88) and length and width
of sepals (0.86), as could be expected, and also between width of leaflet and width of
tooth (0.79), length of leaflet and length of stipule (0.76), width of leaflet and width of
stipule (0.6), width of leaflet and length of tooth (0.67), width of tooth and number of
leaflets ()0.65), number of leaflets and nods (0.68) (Fig.4).

Among micromorpholocical characters length and width of cells and stomas are
highly correlated (0.93-0.88), also dimensions of stomas with numbers of stomas in the
upper epidermis (0.71, 0.69) and dimensions of cells and number of cells in the lower
epidermis (0.83, 0.84), number of stomas and length and width of cells in the lower
epidermis (0.8, 0.79). Micro- and macromorphological characters are not correlated with
each other, except number of leaflets and number of cells (0.68) and number of leaflets
and length of stoma in the upper epidermis (0.65).

Discussion
When following connections between P. argentea, P. heidenreichii and P. canescens,

according to k-means analysis, P. canescens stands nearer to P. heidenreichii than to
P. argentea. P. canescens appeared adjacent and indistinct with only one small P. ar-



gentea subcluster. P. collina, the other representative of sect. Argenteae, is not con-
nected with P. canescens at all. At the same time, P. canescens is adjacent mainly to
P. heidenreichii from sect. Rivales. Also, Euclidean distances are longer between clus-
ters of P. argentea and P. canescens than between P. canescens, P. heidenreichii and
P. norvegica. Therefore it may be stressed that P. canescens stands morphologically too
far from representatives of sect. Argentea to be placed into that section.

P. canescens, which in Wolfs (1908) system belongs to a different section than
P. heidenreichii, P. norvegica and P. supina, is much nearer to these species than are
P. recta and P. goldbachii, since P. canescens specimens do not form a separate cluster
as P. recta and P. goldbachii do, but belong to mixed clusters together with specimens
of P. heidenreichii, P. norvegica and P. supina. Therefore, P. canescens can not be
placed taxonomically as far from P. heidenreichii, P. norvegica and P. supina as
P. recta and P. goldbachii are situated (that means into a separate section). More likely,
P. canescens belongs to the same section (sect. Rivales) with these three species. The
closeness of P. canescens to that section is also well demonstrated by the indistinctness
of its species-cluster with P. heidenreichii and P. norvegica as well as by its adjacency
with these clusters. Euclidean distance, which is longer between the centroids of
P. canescens and P. argentea than between centroids of P. canescens — P. norvegica
and P. canescens — P. heidenreichii, also supports the closeness of P. canescens to
sect. Rivales.

If micromorphological characters are considered, P. goldbachii forms its own cluster
as before, and P. heidenreichii and P. norvegica stand separately, with no overlapping.
P. heidenreichii varyies more than P. norvegica, since it is split into three subclusters
while P. norvegica is not divided into subgroups.

As for distinguishing the subclusters of P. heidenreichii, micromorphological cha-
racters are the most important and no correlations between micro- and macromorpho-
logical characters were found. It is quite complicated to describe these subclusters using
macromorphological variables. The largest subcluster consists of typical P. heiden-
reichii specimens, while the smallest slightly resembles P. intermedia s.str. with larger
and less hairy leaves. Also the only two P. intermedia s.str. specimens in the data set
belong to that subcluster. As we had so little material of P. intermedia, we can only say
that the multidimensional distance between P. heidenreichii and P. intermedia s.str. is
quite small and they are rather similar.

No differences were found in habitat preferences between the clusters, they all grow
on dry roadsides, field edges and sandy ruderal places. So far chromosomes have been
counted from few localities, and only 2n=28 has been found.

Specimens of P. supina from Finland and Lithuania appeared different enough to be
placed into separate clusters (but mixed clusters), indicating the geographical variability
of the species in the region or, more probably, that this adventive has reached Lithuania
and Finland from different parts of its area.

In P. argentea s.I. material P. impolita, P. argentea var. typica, var. decumbens,
var. demissa, var. grandiceps and var. tenerrima were identified. Hence, differences
between these taxa are very small, and all six clusters are mixed clusters containing
specimens of 3-5 varieties. Specimens of P. collina, which is a very close relative of
P. argentea s.l., stand in a separate cluster, indicating a greater difference between
P. collina and P. argentea than between varieties of P. argentea.
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Mintzing & Mintzing (1941) have attributed diploids to P. argentea s.str. and
hexaploids to P. impolita Wahl., and consider tetraploids as hybrids between diploids
and hexaploids. But P. argentea s.str. and P. impolita often grow closely together and
are morphologically difficult to separate since intermediate forms exist. This was faced
also by Holm (1996) when trying to sample only diploid P. argenta.

P. impolita specimens did not cluster out into a separate cluster as did the “good”
species P. collina, P. canescens and P. heidenreichii, but formed mixed clusters with
different varities of P. argentea. Therefore, P. impolita is not worthy of the rank of
species and evidently even not that of subspecies, not even on the basis of morpho-
logical characters, and should be referred to as a variety of P. argentea.

Asker (1986) suggests that the diploid chromosomal type (P. argentea s.str.) is more
common to the north and the hexaploid (P. impolita) to the south and that the two types
come into contact in the southern part of the Scandinavian Peninsula. No strict
correlation has been found between ploidy level and morphological characters in P. ar-
gentea s.I. (Holm 1996). Very few chromosome counts have so far been made on
Estonian material, and still different numbers (2n=14, 28, 42) have been received. When
identified only on the basis of morphological characters, P. argentea s.str. is more
common in Estonia, Latvia and Lithuania, but intermediates occur and often mixed
populations exist. Therefore the “contact territory” of diploids and hexaploids is not
confined to southern Scandinavia but extends also to Estonia, Latvia and Lithuania.

In such a complicated group as g. Potentilla, it is impossible to indicate only some
characters useful for identification. Different macromorphological characters appeared
to be important in different data sets, e.g. length and width of sepals were the most
useful characters for clustering P. argentea, P. canescens, P. collina and P. heiden-
reichii with k-means procedure in the first data set, but were unimportant when all the
empirically identified species were studied.

Micromorphological characters appeared very useful for distinguishing species in the
genus Potentilla, just as it has been in Solanum (Edmonds 1982), Jatropa (Dehgan
1980), Ipomoea (Srivastava 1983), etc. With the help of micromorphological characters
it is also possible to study within)species variation as demonstrated in P. heidenreichii
and P. norvegica.
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Figure 1. Ordination of clusters ofthe first data set obtained by k-means procedure.
1 — P. canescens, 2-7 — P. argentea, 8, 9 — P. heidenreichii, 10 —
P. collina

Figure 2. Ordination of clusters of the second data set obtained by k-means procedure.
1 — P. goldbachii, 2 — P. recta, 3 — P. norvegica and P. supina, 4 —
P. norvegica, 5, 6 — mixed clusters of P. heidenreichii, P. canescens and
P. supina.
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Figure 3. Ordination of clusters of the third data set (micromorphological characters
incl.) obtained by k-means procedure.
1— P. goldbachii, 2 — P. norvegica, 3-5 — P. heidenreichii

Figure 4. Ordination of characters. Denotions as in Table 1



Xl



Leht, M. & Reier, U. Chromosome numbers and sexual type of Potentillafruticosa L.
in Estonia and Latvia. — (Manuscript)



Chromosome number and sexual type of Potentilla fruticosa
in Estonia and Latvia

Malle Leht & Ulle Reier

Institute of Zoology and Botany, Riia 181, Tartu EE2 400, Estonia

e-mail: malle&zbi.ee, fax: 372 7 383 013, telephone: 372 7477 172;

Institute of Botany and Ecology, University of Tartu, Lai 40, Tartu EE2 400, Estonia
e-mail: reier&ut.ee, fax & telephone: 372 7 441 272

Abstract

Potentilla fruticosa was found to be dioecious tetraploid (2n=28) in the Harku-Keila-Véaéna
locations, Ohukotsu, Enge and Kandava i.e. in all three Estonian and the only Latvian native
populations. According to this, it may be confirmed that Estonian and Latvian shrubby cin-
quefoils belong to P. fruticosa L. s. str. We are of the opinion that P. fruticosa is not a na-
turalized species in Estonia, as has earlier been proposed by some Estonian authors, but a relic.
In favourable conditions Estonian and Latvian populations of P. fruticosa have sufficient
potential for generative reproduction, however vegetative renewal is prevalent in all locations.

Introduction

The shrubby cinquefoil Potentillafruticosa L. is a nice, 0.2-1.5 m high shrub with yellow
or white (rarely pink) flowers. It has a wide distribution area in the northern hemisphere:
boreal-montane in Europe and arctic-subarctic and boreal-montane in Asia and N America
(Hulten & Fries 1986).

P. fruticosa is often grown as an ornamental plant as well, which is running wild in
Lithuania (Leht et al. 1996) and Finland (H&met-Ahti et al. 1986). In Norway (Lid 1987),
Germany and Austria (Hegi 1922-1923) it has become naturalized.

The primary distribution center of P. fruticosa is considered to be in the mountains of
Central Asia (Gorchakovski 1960, Shah et al. 1992). In the Baltic region it achieves the
NW boundary of its European scattered areal.

The range of variation of the morphological characters of P. fruticosa is rather large,
the variation of leaf shape and size, height of plants and size of flowers is particularly great
(Klackenberg 1983). This has lead to different taxonomic treatments of the taxon (Rydberg
1898, Juzepczuk 1941, Love 1954, Sojak 1969, etc.).

P. fruticosa can be either a hermaphroditic diploid (2n=14) or a dioecious tetraploid
(2n=28). According to the breeding system and ploidy level Elkington (1969) proposed to
divide P. fruticosa s.I. into two subspecies. Klackenberg (1983) supported these taxa on the
species rank: P. fruticosa L. s.str. and P.floribunda Pursh, which are considered to have
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different geographical distributions as well. According to Klackenberg (1983) P. fruticosa
L. s.str. is a dioecious tetraploid species growing in N Europe and Siberia, P. jloribunda
Pursh a hermaphroditic diploid occurring in N America, S Europe and Siberia.

Consequently it may be supposed that Estonian and Latvian shrubby cinquefoils are
also dioecious tetraploids. However, Eichwald (1956) declares in “The Estonian Flora”
that P. fruticosa is diploid and hermaphroditic. Vilbaste (1953), the author of the only
study on Estonian P. fruticosa, says nothing about its ploidy level or its sexual type.
Klackenberg (1983) mentions that dioecious populations are found on the Baltic Sea
islands and the surrounding areas but says nothing specifically about Estonia or Latvia,
indeed Latvian locality is not even marked on the maps (Klackenberg 1983, Hulten & Fries
1986).

As far as we know, no investigations of the chromosome number of plants from Estonia
and Latvia have been made. All karyological investigations conducted so far show that
tetraploidy is linked to dioecism (Klackenberg 1983). Hence our first task was to identify
sexual type in the Estonian and Latvian populations and afterwards to gather material with
the identified sexual type for karyological investigations.

The taxon’s origin in Estonia and Latvia — relic or a newcomer — also needed
revision. P. fruticosa was first recorded in Estonia “near Tallinn” by Grindel (1803). In
Latvia the species was first mentioned by Seiler in 1847 at Kandava in the only natural
habitat known today (Tabaka & Klavina 1981). Vilbaste (1953), Eichwald (1956) and
Laasimer (1965) have proposed that P.fruticosa is an old naturalized introducent in
Estonia. Other researchers consider it to be a relic of boreal times in the Baltic region
(Gorchakovskii 1960, Eilart & Eilart 1974). Klackenberg (1983) supposed that P. fruticosa
has a relic origin in N-Europe, but this does not include, for example, Norway where the
species has been naturalized.

In this paper we present our preliminary data about the sexual structure and
reproductive mode ofthe populations of P. fruticosa in Estonia and Latvia.

Distribution of Potentillafruticosa in Estonia and Latvia

In Estonia P. fruticosa grows on alvars in the NW part of the territory — a large, vigorous
and dense population between Harku, Keila and Vdaina and two smaller separate
populations at Enge and Ohukotsu (Fig. 1), where P. fruticosa, being intolerant to shading,
seems to be declining as a result of overgrowing by trees. In the Latvian locality, which lies
on dolomite in the Abava River valley near Kandava (Cuzupurvs Botanical Reserve), P.
fruticosa is also viable and abundant.

Material and methods

The sexual type of flowers was preliminarily investigated on herbarium material in the
Herbarium of the Institute of Zoology and Botany (TAA), Herbarium of University of
Tartu (TU) and Herbarium of University of Helsinki (H).

From 1994 to 1996 P.fruticosa was studied in eight localities: Niitvalja (1), Kulna (2),
Véana (3), Vaana-Posti (4), Turisalu (5), Ohukotsu (6), Enge (7) in Estonia and Kandava
(8) in Latvia (Fig. 1). Flowerbuds were collected from all localities, seeds from localities 1,
2, 3 and 6. In all localities the sexual type of flowers and the reproductive mode of plants
were studied.



Figure 1. Distribution of Potentilla fruticosa in Estonia and Latvia: Niitvalja (1), Kulna
(2), Vééna (3), Véaana-Posti (4), Turisalu (5), Ohukotsu (6), Enge (7) and Kan-
dava (8).

Chromosome counts were made from young flowerbuds and from the root-tips of seedlings
under a Standard 20 Microscope (Zeiss).

Flower buds were fixed in Camoy fixative and stained according to Snow (1963) at
60°C overnight, anthers were squashed in 40% acetic acid with glycerin. For permanent
slides the fixed buds were embedded into parafin, sectioned at 10m and stained with
Heidenhein’s hematoxylin.

Root-tips were fixed in Camoy fixative, macerated in 0.1N HC1 at 60°C and stained
with Feulgen. As Feulgen dye alone did not give good results, the stained tips were
smeared in acetic carmine.

10 fruits each from 10 bushes at not less than 3 m intervals were picked from the
localities 1, 2, 3 and 6 in 1994. Seeds and undeveloped (unpollinated) pistils in the com-
posed fruits where counted using a binocular microscope (8x4). After pre-treatment in a
fridge at ca +4°C for 45 days, seeds were germinated on moistened filter paper in Petri
dishes in a growing chamber at +28°C in 1995. Germinating seeds were counted every
third day during the first two weeks and once a week during the following two months.

The sexual structure of the populations was studied on five 6x6 m plots placed along a
transect with 10 m intervals (locations 1, 2, 3 and 5). All flowering male and female shrubs
were counted. In Enge (7) we counted all flowering shrubs along three transects of 150 m



across the whole population. We encountered serious difficulties in distinguishing ramets
and genets in dense populations (locations 1, 2, 3 and 5). After gaining some experience
and digging up some connections between the bushes on the plots we felt able to present
our preliminary results as the sex ratios of genets. The sex ratio was not determined in the
scattered population of Ohukotsu (location 6) and due to time limitations at Kandava
(location 8).

RESULTS

In all the eight localities all the plants studied were dioecious.

Evidently, all hermaphroditic herbarium specimens that have been previously collected
in Estonia come from cultivated plants or from cultivated plants that have run wild.
Specimens with hermaphroditic flowers have never been found within the natural
populations of Harku—Keila—Vaéna, Ohukotsu and Enge.

In spite of the technical problems with staining it was possible to determine the ploidy
level from the root-tip mitoses of several seedlings from Ohukotsu, V&&na and Niitvélja as
well as the exact meiotic number from some buds from Vaana-Posti, Enge and Kandava
(Fig. 2). The chromosome number obtained from all samples was 2n=28. The only her-
mafroditic sample was collected from the park at Pdmu-Jaagupi and it had a chromosome
number of 2n=14.

Tabel 1L Sexual structure of genets in Estonian populations of Potentillafruticosa

Locality (No) Flowering genets Female (%)
Kulna (2) 63 44.6
Vééna (3) 133 49.5
Vaana-Posti (4) 164 56.3
Trisalu (5) 85 54.6
Enge (7) 147 58

The sexual structure of Estonian populations does not show significant deviation from 1.1
ratio (table 1).

Table 2. Mean seed set and fruiting percentage per flower of Potentilla fruticosa in
Estonia in 1994.

Locality Number Pistils Seed set Fruiting %
(No) of fruits per flower per flower per flower
Niitvalja (1) 100 78+2.30 25+1.34 30.8+1.16
Kulna (2) 100 53+2.04 30+1.38 3354113
Vaéna (3) 100 7142.04 224123 30.5+1.27
Ohukotsu (6) 50 54+1.78 15+1.14 26.8il.73

The average number of pistils per flower varied from 53 to 78 according to the locality
(Table 2). The smallest numbers of pistils were counted at Niitvélja and Ohukotsu, 22 and



23 respectively. The largest numbers of pistils were: 120 from Niitvélja and 121 from
Véana.

Seed set per flower varied between and within the localities: the average value being
from 15 (Ohukotsu) to 30 (Kulna) seeds per flower (Table 2). The smallest number was 1
seed per fruit from Kulna and Vééna, and the largest were: 61 seeds per fruit from
Niitvalja, 60 from Vééna and 58 from Kulna. The fruits of a single shrub from Vééna had
from 8to 53 seeds.

The average fruiting percentage was 30.5% (Tab. 2). The maximum percentage was
61% from Niitvalja and 63% from Ohukotsu.

Figure 2. Metaphase inyoung petal of Potentilla fruticosa from Ohukotsu (2n=28).
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Table 3. Germination of seeds of P. fruticosa.

Locality (No) Number of seeds Germination %
Niitvalja (1) 670 40.9
Kulna (2) 814 28.1
Vaana (3) 816 27.3
Ohukotsu (6) 465 28.4

The germination maximum was achieved in 18 days, during the next 2 months only a few
more seedlings emerged. The germination percentage varied between 27.3 and 40.9 (Table
3).

) In natural habitats seedlings were not found in Ohukotsu and Enge, in other localities
they grew only on open soil. A particularly large number of seedlings were found in the
Latvian population, where we counted 12 and 14 seedlings on 1dm2 We did not find
generatively reproduced offspring: all small shoots which seemed to be separate plants,
actually were found to be connected to the nearest specimen by shoots or originate
(prevailingly) from creeping branches covered with mosses and litter.

DISCUSSION

As all the plants studied were dioecious and tetraploid (2n=28), we can conclude that
shrubby cinquefoils in Estonia and Latvia belong to Potentillafruticosa L. s. str. Herma-
phroditic plants were found only among ornamentals. The only chromosome number
counted from hermapfroditic material from Pdmu-Jaagupi park was diploid (2n=14).

The sexual structure of Estonian populations does not show any significant deviation
from L1 ratio (Table 1). Male : female sex ratios from 2:1 up to 1:2 are known from
England and Oland (Elkington & Woodell, 1963), where cultivation experiments on single
parent progenies resulted in sex ratios not significantly different from 1:1. Richards (1975)
and Grewal and Ellis (1972) obtained 66% and 71% females in the cultivation experi-
ments, respectively. P. fruticosa is strictly dioecious in the natural populations of N Europe
and the female sex is heterogametic (Grewal & Ellis 1972). Richards (1975) proposes that
if male plants are superior colonizers, an excess of female seedlings might help to restore
the balance. We think that the sexual structure of the Estonian native populations needs
further investigation. According to our preliminaiy results the sexual structure of the
Estonian populations seems to be favourable for successful generative reproduction.

Our results concemning the seed set correspond quite well with the results of other
researchers (Table 2). According to Raudi’s (1979) unpublished data from four localities
around Keila (near our localities 1-4), average seed sets of 27, 19, 34, 21 were attained;
the largest variation within one sample of 20 fruits was 9-44 seeds per fruit. Elkington and
Woodell (1963) report average numbers of 18 up to 77 seeds per flower. Our results, from
15 to 30 seeds per flower, compare well with those of Raudi, but are quit low in com-
parison to the results of Elkington & Woodell (1963). Still, we think that the germination
percentage in Estonia is sufficient to allow generative renewal, since one shrub may have
over 1000 flowers as reported from England (Elkington & Woodell 1963).



The percentage of pistils that had developed into seeds ranged from 26.8% to 33.5%
which is not a large number either (Table 2). We have no data from other researchers
concerning the number of pistils or the fruiting percentage per flower.

The results of the germination experiments based on the Estonian material are also
comparable with the results from other regions: 22% from Teesdale (Elkington & Woodell
1963); Davidson and Lenz (1989) describe results of 22,2% to 63.55% from outcrossed
European parents of P. fruticosa, whereas the tetraploid samples had germination
percentages of 22,2% and 32,4%. Richards (1975) obtained 80% germination without any
pretreatment or dormancy period and 55% germination when pretreated for a week at 0°C
in the dark. Germination experiments with seeds from 6 populations in Altai (Siberia),
stored dry at ca 20°C for six months and germinated at the same temperature, also prooved
high germination percentages (56-80%), although some samples from lower altitudes gave
only 30% and even 7% (Tril 1985).

Consequently, it seems that unstratified seeds produce a higher germination percentage.
In our experiments, we still, howerver, preferred stratification, since it more exactly
reproduces natural conditions in Estonia. We can not comment on the higher germination
percentages from Altai by Tril (1985), because the author does not give any information
about the sexual type of the flowers of P. fruticosa in Altai and so the results may concern
P. floribunda Pursh. The high percentage given by Richards (1975) may have been
determined by his use of only a single fruit of 64 seeds.

The potential for generative propagation of the species is fairly good since the sexual
structure of the population is almost balanced, the seed set is stable and the germination
percentage is relatively high. However, in nature seedlings were found only in a few places
and only on open soil; young plants of certain generative origin were not found. The soil on
which the seedlings were growing was very thin, and disturbed by freezing and flooding
which makes survival for young plants very difficult. Therefore, propagation by seeds
cannot be important in Estonian and Latvian natural populations.

Vegetative reproduction seems to prevaile. Vegetative spread occurs via creeping stems,
lying directly below the soil surface, in some cases the plant is thus capable of covering a
large area (Elkington & Woodell, 1963). In Estonian localities vegetative spread or, in this
case, rather renewal takes place namely in such a way. In suitable conditions P. fruticosa
can also be a colonizing species in Estonia. This was noted by Vilbaste (1953) as occurring
on the banks of trenches after the World War | and on abandoned fields after WWI1.

In the Harku—Vaana—Keila area P. fruticosa stands are in some places very dense, in
others moderately so. The population seems is viable, it flowers abundantly here and the
seedset is in the normal range. Nevertheless it is not extending its area here, as has also
been noted by Raudi (1979, unpublished) in his undergarduate project.

In Ohukotsu and Enge, where the population is declining due to the expansion of forest
canopy, no seedlings were found. The shrubs were smaller with several dried branches
here.

P. fruticosa in Estonia and Latvia, thus, is not enlarging its population area, in some
places (Ohukotsu) its area is even diminishing. The main population in the Harku—
Keila—Vdaéna area has been known in its present location for almost 200 years. Therefore,
one can agree with Eilart & Eilart (1974) that P. fruticosa is a relic and not an introducent
in Estonia and Latvia as well. There was no actual reason for Vilbaste to doubte in the
natural origin of P. fruticosa in Estonia; and his opinion seems to be the basis for latter
similar considerations by Eichwald (1956) and Laasimer (1965) as well.



CONCLUSIONS

Estonian Potentillafruticosa populations, as well as the only population in Latvia, consist
of dioecious tetraploids (2n=28). Hence, they are Potentillafruticosa s.str.

Diploid hermaphroditic specimens are also found both in Estonia and Latvia, but these
are single specimens of cultivated origin that have run wild. No hermaphroditic flowers
were found in the natural populations.

The sexual structure of the populations was not easy to determine due to the possible
vegetative origin of the shrubs. The results of counting bushes that had reched the ge-
nerative phase (had flowers at the time of counting) did not show a significant deviation
from the 1:1 ratio.

Potentillafruticosa can spread vegetatively as well as generatively. Generative organs
were fully developed, the average seed set consisted of up to 30% of the pistils. After
stratification up to 40.9% of seeds germinated. Hence, Potentillafruticosa has sufficient
potential for generative renewal but this is seldom realized. Seedlings were found only on
open soil. We could not find any young shrubs of generative origin, it seems they do not
survive to the second vegetation period.

The populations in Estonia and Latvia seem to be rather stable and are threatened only
by radical changing in its habitat conditions brought on by man. On the other hand it seems
that Potentillafruticosa is intolerant to shading and a permanently high water level as well.

In Estonia and Latvia Potentilla fruticosa s. str. probably has the same origin as in
England and Gotland, being a part of the species’ former larger distribution area. Hence we
do not share the opinion of some earlier authors who deem the populations of Potentilla
fruticosa to be a naturalized in Estonia, but consider them a relic.
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