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Milfoils (Achillea millefolium agg.) of the Czech Republic were studied in the field as well as in
most of the Czech herbaria. Achillea pratensis Saukel et Linger, recently described from Austria,
was found to be common in the Czech Republic. Its occurrence was confirmed by chromosome
counts (2n = 36) in 74 plants from 26 localities, and more than 240 herbarium specimens of this spe-
cies were revised. Seasonal variation of A. pratensis was analysed using canonical discriminant
analysis. The first generation (spring) and second generation (summer) shoots proved to be mor-
phologically different (they can be separated mainly by number of nodes, shoot height, leaf width,
and bract length). Thus, the description of the species provided by Saukel & Linger had to be modi-
fied to include spring shoots. Morphological and taxonomic delimitations from other tetraploids (4.
collina Rchb.) have not yet been satisfactorily defined. Also, taxonomic relationships to 4. tenuis
Schur described from Transylvania as well as to 4. submillefolium Klokov et Krytzka described re-
cently from Ukraine remain to be clarified. The phytosociological affinity of 4. pratensis in the
Czech Republic is documented by 18 relevés. The species is confined mainly to mesophilic mead-
ows of the alliance Arrhenatherion, to grasslands such as street and garden lawns which can be clas-
sified only to the order Arrhenatheretalia as well as to continental floodplain meadows of the
alliance Cnidion venosi. Sympatric occurrence of several Achillea taxa of different ploidy levels
was observed at several localities, and the presence of natural hybrids (4. millefolium x A.
pratensis, 2n = 45) was indicated at two sites by chromosome counts.

Keywords: Achillea pratensis, yarrows, Compositae, karyology, distribution, taxonomy, meadows,
Central Europe

Introduction

The Achillea millefolium group (milfoils) is generally regarded as taxonomically difficult.
The main reasons are high ecological plasticity, genetic polymorphism, and hybridization
(e.g. Ehrendorfer 1952a, b: 127). As reliable qualitative characters are almost absent
within the group, the taxonomic units were defined using quantitative characters, the vari-
ation ranges of which overlap considerably. As the nature of plant variation and evolution-
ary processes were not understood, these circumstances strongly influenced the taxo-
nomic treatment of the group and resulted in an overall tendency to describe many nar-
rowly defined taxa at specific and mainly infraspecific levels, often based on unimportant
quantitative morphological differences (e.g. Fiori 1903—-1904). Many of these taxa were
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subsequently subsumed under A. millefolium L., often with a complicated hierarchy of
infraspecific categories (e.g. Spudilova 1956-1957, Dostéal 1958). This purely morpho-
logical approach reached its limits in the monograph on Romanian yarrows (Prodan
1931), which contained detailed morphological descriptions and excellent drawings of
Romanian taxa. It should be pointed out that among 46 taxa recognized at the specific level
in Prodan’s monograph, there are 18 real or putative hybrids.

During the 1950s, Ehrendorfer (1952a, b, and subsequent papers) and his students (e.g.
Schneider 1958) paid much attention to the cytology of the A. millefolium group. Four
ploidy levels were recognized within the species aggregate, and Ehrendorfer (1959b) for-
mulated the evolutionary hypothesis of differentiation-hybridization cycles. Schneider
(1958), studying hybridization and its cytological aspects, obtained fertile anorthoploid
and aneuploid hybrids. The cytological studies also resulted in the description of
A. roseoalba Ehrend. (Ehrendorfer 1959a), a diploid (peri)alpine species, which may have
arisen from introgression of A. setacea Waldst. et Kit. into 4. asplenifolia Vent. According
to Ehrendorfer’s conception (Ehrendorfer 1953, 1959b; closely related A. distans group
not considered), the “Basis-Zone” of the polyploid complex is formed by two diploid (2n=
18) taxa, i.e. A. asplenifolia and A. setacea. He treated the hexaploid populations as
A. millefolium L., whereas octoploids were subsumed under the name 4. pannonica
Scheele. The major part of the extremely variable tetraploids was covered by the name
A. collina Becker ex Rchb., and only some populations were treated as a tetraploid
cytotype of A. roseoalba.

As milfoils are traditional medicinal plants (Herba Millefolii) used both in folk and of-
ficial medicine (Anonymus 1997), much attention was also paid to the chemical composi-
tion of their etheric oils. For pharmaceutical reasons, several studies focused on the con-
tent of proazulenes, the precursors of chamazulene. In this respect, the cultivation of
milfoils should be easier and cheaper, and the yield of drug higher than in Matricaria
chamomilla L. (Stahl 1955). In 1952, independently of each other, Grahle and Stahl for-
mulated a hypothesis on the genetic nature of the plant’s ability to synthesize proazulenes.
Since then, many studies paid attention to proazulene content in milfoils from all over Eu-
rope (Stahl 1952, Vetter 1995); for a short review of the secondary substance content
within the A. millefolium group and further references see Wagenitz (1979).

The cytological approach of the Vienna school strongly influenced other researchers in
central Europe also dealing with the A. millefolium group in relation to its taxonomy and/or
proazulene content (e. g. Oswiecimska & Gawlowska 1967, Biste 1978). Without taking
into account obvious morphological variation, namely among tetraploid plants, the number
of taxa was reduced and clarity in nomenclature was achieved. Nevertheless, strict adher-
ence to the taxonomic treatment mentioned above had only limited value for practical pur-
poses, such as recognizing plants rich in proazulenes. Thus, chemical analyses of secondary
compounds sometimes gave results not clearly interpretable or even contradictory.

On the other hand, Dabrowska (1972), while studying proazulene content in tetraploid
milfoils, recognized an enormous phenotypical variability among particular plants. Dis-
cussing the possible occurrence of A. asplenifolia in Poland, she explicitly mentioned
(p. 45) “forms with intermediate characters between 4. collina Becker and A. millefolium
L., possessing particular features of A. asplenifolia Vent.” occurring in Czg¢stochowa and
Warszawa but she did not draw any taxonomic conclusions. Similar remarks can be found
in her monograph on Polish yarrows published 10 years later (Dabrowska 1982). As al-
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ready pointed out by Saukel & Linger (1992c), Biste (1978: 598) also reported the pres-
ence of densely hairy plants with short internodes and narrow leaves as well as the pres-
ence of sparsely hairy plants with long internodes and broad leaves among the tetraploid
populations she had identified as 4. collina. She also found tetraploid populations without
any proazulene. It was shown to be almost impossible to characterize taxa based solely on
ploidy levels with relevant morphological descriptions. Determination keys in the con-
temporary central European botanical literature can serve as good examples of this fact
(see Beurton 1986, Dostal 1989, Wagenitz 1979).

Considerable progress in understanding the variation pattern of central European
milfoils was made by the studies by Saukel & Linger (1992a, b). The authors used exten-
sive morphometric measurements and multivariate statistical methods as a basis for a sys-
tematic revision of the 4. millefolium-complex and tried to bring the cytological approach
into accordance with the morphology and ecology of plants. This biosystematic treatment
resulted in the description of A. pratensis Saukel & Linger as a second taxon at the
tetraploid level (Saukel & Linger 1992c¢).

Within the Czech Republic, Spudilova (1956-1957) dealt with the taxonomy of the
A. millefolium group (incl. A. distans s. 1.). Without taking into account the results of
Ehrendorfer (1953), she treated all the taxa except for A. setacea as subspecies or even at
lower levels. This taxonomic treatment was later accepted by Dostal (1958) in the second
edition of his field flora.

Materials and methods

From 1993 to 1997, population samples of milfoils were transplanted from the field to the
Botanical Garden of Masaryk University in Brno and, from 1995, to the Garden of Medici-
nal Plants of the same university. Herbarium specimens were collected both from natural
populations and from cultivated plants. They are stored in the first author’s herbarium and
in the Herbarium of the Department Botany of Masaryk University, Brno (BRNU). For
chromosome counts, shoots with parts of the rhizome attached were transferred to the cold
greenhouse, root tips were cut, pre-treated in para-dichlorobenzene and then fixed in a so-
lution of ethanol and acetic acid. For counting, the rapid squash method was applied. After
about a two-minute maceration in a mixture of ethanol and hydrochloric acid, root tips
were stained with lacto-propionic orcein. Slides were usually observed immediately after
preparation. For localities of population samples and results of chromosome counts see
Appendix 1.

Morphometric measurements were made on herbarium specimens from the first au-
thor’s collections (stored in BRNU) and on plants from the herbarium of the Central-Bo-
hemian Museum in Roztoky (ROZ).

Morphological characters were chosen a priori from the set suggested mostly by Saukel
& Linger (1992a) on the basis of our preliminary observations as well as for easy
measurability. They are number of nodes, length of the longest stem internode, length and
width of the main (terminal) inflorescence, leaf length and width as well as length of the
supporting leaf (further referred to as “bract”) of the main inflorescence. Number of nodes
is the total number of stem nodes from its base including the uppermost one where the
main inflorescence begins. The main inflorescence (i.e. a compound corymb of capitula)
is the system of corymbs on the top of the stem. A corymb is regarded not to be a part of
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what is understood here as the main inflorescence (and is thus considered as a lateral inflo-
rescence) if the uppernext internode is longer than the upper rest of the inflorescence. The
leaf length and width were measured on a leaf near the transition between the middle and
upper third of the stem. The bract length was measured on the leaf supporting the main
(terminal) inflorescence.

To examine the striking differences observed between the spring and summer shoots of
the species in detail, statistical methods were used. Explorative statistical analysis was
performed using Statgraphics software. Canonical and parametric classificatory
discriminant analyses were performed by the procedures CANDISC and DISCRIM of the
program SAS at the University of Vienna (SAS Institute 1990a, b; see Klecka [1980] for
details).

In order to document the synecological behaviour of the species, phytosociological
relevés were recorded at 18 sites using the Braun-Blanquet seven-grade scale of abun-
dance and dominance. The relevés were stored in the database program TURBOVEG
(Hennekens 1995), preliminary classifications were made using TWINSPAN (Hill 1979).
The relevés were assigned to units of the phytosociological system.

When first mentioned, the names of syntaxa are given with authorities. Nomenclature
and taxonomy of vascular plants (except of milfoils and Taraxacum sect. Ruderalia
Kirschner et al.) follow mostly Ehrendorfer (1973) and those of mosses Frahm & Frey
(1992). Names of phytogeographical division units (especially in Appendix 2) were taken
from Skalicky (1988). The distribution of the species is based on examination of speci-
mens deposited in the following public herbaria (abbreviations follow Holmgren et al.
1990): BRNL, BRNM, BRNU, CB, CHOM, HR, LIM, LIT, MP, NJM, OLM, OP, PL, PR,
PRC, and ROZ as well as at the private herbaria of C. Deyl (Olomouc), R. Repka (Bmo),
and that of the first author (indicated by the abbreviation “herb.” following the year). Texts
from herbarium labels were shortened and latinized (Quitt & Kucharsky 1992).

Results and discussion

Distribution of Achillea pratensis in the Czech Republic

The first record of A. pratensis in the Czech Republic was published by Danihelka et al.
(1995). Since then, many localities of this species were encountered during field excur-
sions, and more than 240 herbarium sheets of 4. pratensis from 220 localities (see Appen-
dix 2) were found in Czech herbaria. The identification of another 50 specimens remains
uncertain, and they were therefore omitted.

The distribution of 4. pratensis in the Czech Republic has a clear pattern (Fig. 1): many
localities are confined to floodplains and the vicinity of large rivers such as the Labe River
(Elbe), the Jizera River, the Vltava River, and the Berounka River in Bohemia as well as
the Morava River, the Dyje River, the Svitava River, and the Svratka River in Moravia.
Other localities are situated in alluvia of middle-sized and small rivers and in their vicinity.
If suitable habitats such as mesophilic meadows are present, the species penetrates
through the surrounding landscape.

All localities are concentrated in the districts of thermophilous (Thermophyticum) and
subthermophilous (Mesophyticum) flora (Skalicky 1988). The altitudinal maximum of
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Fig. 1. - Distribution of Achillea pratensis in the Czech Republic (® — herbarium specimen, B — confirmed by
chromosome count).
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the species in the Czech Republic is 590 m (near the town of Hlinsko, phytogeographical
district 69). Achillea pratensis is probably absent from the driest and warmest parts of the
Czech Republic such as Mikulovska vrchovina (phytogeographical district 17) in southern
Moravia. Its putative absence from northern Moravia and some other parts of the Czech
Republic seems to be due to poor recording.

General distribution of the species

Saukel & Linger (1992c) report A. pratensis as occurring in Austria, northern Italy, and Ger-
many, namely near Regensburg (cf. Exsiccata visa) and along the northern margin of the
Alps in Bavaria. A herbarium specimen from Thuringia (Erfurt: Wiese hinter dem Steiger,
leg. E. Reinecke 1900) was seen in PR. Since 4. pratensis is common along the Labe River
in northern Bohemia, its occurrence in Saxony can also be expected. This find support the
observations made by Biste (1978, see Introduction), even though she treated all tetraploid
milfoils as 4. collina. It is obvious from her remarks on this species that she might have dealt
with some populations of A. pratensis or at least with plants of hybrid origin.

The presence of plants with morphological characters resembling A. pratensis was
mentioned twice by Dabrowska (1972, 1982, see Introduction) while discussing the possi-
ble occurrence of A. asplenifolia in Poland. The native occurrence of the latter species in
Poland can be ruled out for phytogeographical reasons, but we have not seen any Polish
herbarium specimens of the former yet. Achillea pratensis was also collected at several lo-
calities in Slovakia (Danihelka & Rotreklova 2001). Several herbarium sheets from
Romania with milfoils closely resembling A. pratensis were seen. They were collected
near the towns of Deva (Déva; M. Péterfi 1898 BRA), of Singeorz-Bai (Olahszentgyorgy;
J. Prodan 1905 PR), and in the meadows Porcesti (‘“Portseso”) near the town of Ocna
Sibiului, distr. Sibiu, (J. Barth 1906 PRC) in former Transylvania. They are all labelled as
A. tenuis Schur. Similar plants, also from Transylvania, were issued in the exsiccate series
Flora Romaniae Exciccata as nrs. 1389a, b under the name A. millefolium var. tenuis
“Schur”(seen in PRC and BRNU). In fact, the combination is to be ascribed to J. Prodan
and E. I. Nyarady and should be cited “A. millefolium var. tenuis (Schur) Prodan et
Nyarady in Savulescu F1. Reipubl. Popul. Rom. 9: 397, 1964”.

Chromosome counts

Altogether, 74 plants of A. pratensis from 26 localities were checked for chromosome
numbers (see Appendix 1). All plants were tetraploid (2n = 36; see Fig. 2). Surprisingly,
we detected no plants with accessorial chromosomes in our material even though B-chro-
mosomes sometimes occur in 4. pratensis and related species (Ehrendorfer 1957, Saukel
& Lianger 1992c, Vetter et al. 1996).

Morphometric evaluation

When studying populations of A. pratensis in the field and individual specimens in her-
baria, we observed two distinct morphotypes of this species. The first morphotype in-
cluded very early flowering (often from the end of May), tall, hirsute plants, usually with
more than 10 nodes. Later in summer, they were followed by another generation of shoots,
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Fig. 2. — Somatic metaphase in root tip cells of Achillea pratensis (2n = 36; plant nr. A96/292 — for locality see
Appendix 1). Scale bar 10 pm. Photograph by O. Rotreklova.

the appearance of which completely fitted the original description of the species. To ana-
lyse the morphological differences between the spring and summer generation of shoots,
50 plants of each group were measured.

The results of the exploratory data analysis are presented in Table 1. As the ranges of all
characters overlap, it is impossible to distinguish between the spring and summer shoots
using any single morphological character. On the other hand, the mean values of six char-
acters differ significantly between the two groups in the paired t-test.

The distribution of specimens along the canonical variable shows that groups overlap
moderately (Fig. 3). Spring shoots seem to be slightly more variable than summer shoots.
The total canonical structure (i.e. correlation between the canonical variable and original
characters) and standardized canonical coefficients, which document the relative magni-
tude of contribution of the original variables into a canonical function, are presented in Ta-
ble 2. The highest values of correlation with the cannonical variable are achieved by the
following characters: number of nodes, plant height, leaf width, and bract length.

The results of the parametric classificatory discriminant analysis are shown in Table 3,
suggesting that by taking into account all morphological characters measured, spring and
summer shoots can be separated with success rates exceeding 90%.

Table 1. — Mean, standard deviations (S. D.), range, and coefficient of variation (CV) for eight characters of
spring and summer shoots of Achillea pratensis. Significance level of the difference between both generations of
shoots (n = 50) in the paired t-test is given for each character: ** P < 0.01, * = P < 0.05, n.s. = non significant.

Spring shoots Summer shoots Signifi-
Character Mean  S.D. Range CV (%) Mean S.D. Range CV (%) o
Plant height 56.5 13.4 35.1-91.1 1789 38.9 79 21.1-575 628 L
Number of nodes 14.5 42 5-22 18.0 749 1.9 5-14 3.7 L
Longest internode 77.1 342 26-179 343 83.6 26.9 36-129 26.9 n.s.
Width of main 37.1 9.2 21-60 84.1 33:1 9.6 18-58 91.4 &
inflorescence
Length of main 40.6 20.2 15-103 4074 35.1 16.0 16-93  256.3 LA
inflorescence
Bract length 27.4 9.6 13-55 91.3 20.8 93 10-28 87.0 *
Leaf length 67.3 15.6 33-105 2420 63.5 17.5 38-100 306.1 ns.

Leaf width 12.4 33 723 124 164 43 1028 164 o
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Table 2. — Total canonical structure and standardized canonical coefficients obtained in the canonical
discriminant analysis of spring and summer shoots of Achillea pratensis

Character Total canonical structure Standardized canonical cofficients
Number of nodes 0.83 1.18
Plant height 0.73 0.53
Leaf width -0.55 -0.67
Bract length 0.39 0.44
Width of main inflorescence 0.25 -0.39
Length of main inflorescence 0.18 0.38
Leaf length 0.14 0.43
Longest internode -0.12 0.07

Table 3. — Results of parametric classificatory discriminant analysis of spring (1) and summer (2) shoots of
Achillea pratensis

Predicted group membership

Actual group 1 2
1 48 (96%) 2 (4%)
5) 4 (8%) 46 (92%)

Description of the species

The species description in Saukel & Lénger (1992c) is based on second-generation (sum-
mer) shoots from mown meadows. It is obvious from Fig. 8 of their paper in which the
holotype and isotype are shown as well as from the original species description, where
September 19 is given as the collection date of the type specimens. It should be taken into
account that spring shoots differ from summer shoots by several characters. They are gen-
erally taller, slightly more hairy and have more nodes as well as longer and narrower
lcaves than second-generation shoots of the same population (for comparison see Table 1
and Saukel & Linger 1992c). Thus, the description of this taxon had to be modified to in-
clude the spring flowering shoots. In other characters, the values found in Czech plants
generally agree with those given by Saukel & Linger (1992c¢).

Achillea pratensis Saukel et Linger in Phyton (Horn) 32: 160, 1992. (Fig. 4-5)

Typus: “Osterreich, Kurzheim westlich Trofaiach, 702 m; Wiesen zwischen StraBe und GoBbach; leg.
J. Saukel und R. Linger 19. 9. 91,” W, non vidimus.

Synonyms:

= Achillea millefolium var. iserana Podpéra in Verh. Zool.-Bot. Ges. Wien 54: 338, 1904.
Typus: “Mlada Boleslav: na lesni louce Kosmonoské obory ve spoustach [in prato silvatico silvae vivariae ad
pagum Kosmonosy copiosissime]. 1896. 31./10. Leg. J. Podpéra” in herbario BRNU sub no. 30669
conservatur (lectotypus hoc loco designatus).

= A millefolium {. iserana (Podpéra) Hayek in Hegi Ill. Fl. Mitteur. 6/2: 571, 1928.
A. roseoalba Ehrendorfer p.p. (plantae tetraploideae) in Osterr. Bot. Z. 106: 368, 1958.

Exsiccata visa: Fl. Exs. Bavar. no. 1564, [Germania:] Oberpfalz: Odung bei den Miillagerplitzen westlich
von Regensburg. Bodenunterlage: Alluvium. Meereshdhe: 340 m. leg. Dr. H. Fiirnrohr. 3. u. 4. Juli 1914. (ut
A. millefolium L.; PR)
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Fig. 3. - Frequency distribution (%) of specimens of Achillea pratensis along the canonical variable.

Description (compiled according to Saukel & Linger [1992¢] and modified): Peren-
nial, hemicryptophytic, glabrate or shaggy (especially in juvenile stage) and minutely
glandular (typical glands of Compositae) herb, (10-) 20-70 (—100) c¢m tall. Root crown
cespitose, with 1-5 cm long, ascending, often rooting stolons near the base and longer un-
derground creeping rhizomes. Stem erect to ascending, smooth and round or slightly
angulate, particularly above and in plants from drier sites, simple or branched in the upper
half, glabrate or shaggy (especially in juvenile plants), green, in first-generation shoots
sometimes reddish or brownish coloured, with (4-) 5-18 (-22) nodes, the longest
internode (25-) 50-130 (~190) mm long. Leaves alternate, two to three times pinnatifid,
green, petiole winged; rosette ieaves petiolate, narrowly elliptic or narrowly obovate, up to
25 cm long, glabrate; lower cauline leaves shortly petiolate; middle and upper cauline
leaves sessile, narrowly ovate to ovate, narrowly elliptic to elliptic or triangulate, plane,
(30-) 50-90 (-110) mm long and (6—) 8-25 (—40) mm wide, rachis 1-6 mm wide, dentate,
glabrate or loosely shaggy, glandular, glands situated in hollows; leaf sheath conspicu-
ously auriculate (“Unterblattohren”, cf. Troll 1954: 77). Flower heads in loose, (15-)
25-80 (-=110) mm long and (18-) 25-50 (—60) mm wide corymbs, involucres 3.4-4.2
(—4.5) mm long, involucral bracts loose, shaggy or glabrate, green or with brown to pale
brown margin. Ligules about 2 mm long and 2.4 mm wide, white or pale rose.

IlTustrations and photographs: Ehrendorfer, Cold Spring Harbor Symp. Quant. Biol. 24, 1959, p.
148, fig. 7 (photograph, cf. below); Saukel & Linger, Phyton 32, 1992, p. 163, fig. 2 (photocopy of stem leaves),
p. 165, fig. 3 (photocopy of lower stem and rosette leaves), and p. 171, fig. 8 (photocopy of type; whole plants — ut
A. roseo-alba); Vetter, Linzer Biol. Beitr. 27, 1995, p. 1176, figs. 4 and 5 (photographs of herbarium specimens).

Remarks on taxonomic history

It is a quite remarkable fact that A. pratensis was formally described as a separate taxon at
the species level only a short time ago. Despite this, the study of specimens stored in Czech
herbaria revealed several interesting circumstances. The oldest herbarium sheet with
aspecimen of A. pratensis we have found is deposited in the herbarium of the Charles Uni-
versity in Prague (PRC). It is labelled “1214. Achillea millefolium a. pratensis. Auf Wiesen
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Fig. 4. — Achillea pratensis Saukel et Linger, spring shoots. Population nrs. A93/2, 15, 16 — for locality see Ap-
pendix 1. Photograph by 1. Gottvaldova.

bey Briinn”. It was probably collected by R. Rohrer (1805-1839; Hadinec, in verb.) who
lived in Brno, but only A. millefolium var. alpestris is mentioned in the first flora of
Moravia (Rohrer & Mayer 1835). Comparing the localities given in their book for
A. pannonica Scheele (ut A. lanata Lam.) with the label of another numbered specimen of
the same species (“1216. Achillea lanata Spreng. ...”") from PRC supports our assumption
that both specimens were collected by R. Rohrer before 1835. It is not clear if the name
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Fig. 5. - Achillea pratensis Saukel et Linger, summer shoot; (A) general appearance, (B) stem base with short as-
cending stolons, (C) middle section of middle cauline leaf with toothed rachis. Population nrs. A94/70-75; for lo-
cality see Appendix 1. Del. A. Skoumalovéa-Hadacova.
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“a. pratensis” was intended to denote the typical variety of A. millefolium or a separate taxo-
nomic entity but, in fact, it has never been published. Another interesting specimen of
A. pratensis collected by the other author of the book (Rohrer & Mayer 1835) about 30 years
later is stored in the herbarium of the Silesian Museum in Opava (OP, no. 11981). It is la-
belled “Achillea millefolium L., variet. glabrata mihi, Boehmen. Auf Wiesen an der Elbe bei
Leitmeritz. Sept. 1868. Igt A. Mayer”. Both unpublished names reflect the properties of
A. pratensis very accurately.

In 1888, a specimen of A. pratensis was collected by L. Celakovsky between the towns
of Pofi¢any and Sadska (PRC). He identified the plants as “Achillea millefolium 1. var.
crustata Rochel” which is a synonym of 4. asplenifolia. His finding was published a year
later (Celakovsky 1889: 479), together with interesting remarks: “... an den bereits
ziemlich trockenen Moorwiesen nordwestlich vom Walde Doubice bei Sadska-Pofican,
aber nur in wenigen Exemplaren. [...] Die Pflanze stimmt ganz mit jenen von Wien und
Pest iiberein...” Since then, Czech populations of A. pratensis were repeatedly referred to
as A. asplenifolia (e.g. Polivka 1901, Dostal et al. 1948-1950, Dostal 1989).

In 1904 Podpéra described a new variety of Achillea millefolium as var. iserana Podp.
based on plants he had collected near Mlada Boleslav in Bohemia in 1896. The original de-
scription is given in German (Podpéra 1904: 338): “Spindel der trocken zerbrechlichen
Blitter breit gefliigelt. Fiedern von einander entfernt, flach, mit breiten, knorpelig beendeten
Zihnen versehen, oberseits reich punktiert. Pflanze vom Grunde auf reichlichst strauchartig
verzweigt. Jungbunzlau: Auf Waldwiesen (Basaltboden) der ‘Kosmonoska obora’ in
Hunderten von Exemplaren nur diese auffallende Form.” These plants were mentioned by
Hayek (1928), and their taxonomy was later discussed by Spudilova (1956: 501-502), who
ranked them as a form of A. millefolium, and Dabrowska (1982). The latter author studied
the original material deposited in BRNU, identified a part of it as possible hybrids of
A. millefolium and A. collina, and described them as follows (Dabrowska 1982: 126—-127):
“These plants have distinct intermediate characters between A. millefolium L. s. str. and
A. collina and sometimes have also some characters of 4. asplenifolia.” She rejected the tax-
onomic opinion of Spudilova (1957) but did not suggest any other solution. The study of
four original herbarium sheets deposited in BRNU revealed that the plants are atypical spec-
imens of A. pratensis (collected on October 311!). All plants are branched from the base, gla-
brous, broadleaved, with a broad rachis and remote leaf segments. One of the plants even ex-
hibits short ascending stolons which is a character typical of A. pratensis. Also the habitat in-
dicated on one of the labels (“In prato humido perarato ...”) supports our opinion.

Interesting information about some milfoils which resemble A. pratensis can also be
found in several recent papers. Ehrendorfer (1959b: 148) presented a photograph of a plant
which almost undoubtedly belongs to A. pratensis with the following subtitle: “Ecotype of
Achillea roseo-alba (2x) from meadows mown twice during the summer. Plants grown in
an experimental field (HBv), photo taken on July 12, 1958. Two series of flowering shoots,
the first past fruiting, the second in early bloom ...” This properly characterizes the
appearance of A. pratensis.

Problems with recognition and taxonomic delimitation

The difficulties associated with distinguishing 4. pratensis from some other aggregate mem-
bers were already discussed in detail by Saukel & Linger (1992b, c). In some single herbar-
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ium specimens, reliable identification based only on plant growth habit seems impossible as
long as geographic and ecological information is not taken into account. In our opinion, the
A. millefolium aggregate is one of the taxonomic groups in which a working dichotomous
determination key can hardly be produced; the best attempt hitherto was that of Saukel
(1994). The identification procedure is complicated by the high phenotypic plasticity and
seasonal variation of milfoils. It should be stressed especially that spring shoots of
A. pratensis (Fig. 4) are much less distinctive than summer shoots and can be easily misiden-
tified as A. millefolium s. str. or A. asplenifolia. Within the range of A. roseoalba, their cor-
rect identification is even more complicated. The summer shoots (Fig. 5) sometimes slightly
resemble those of A. asplenifolia but are usually dark green.

The taxonomic delimitation of A. pratensis from other tetraploids, mostly ruderal
milfoils, requires further study. We have found that tetraploid milfoils are much more
common in ruderal and other human-made habitats in warm and moderately warm parts of
the Czech Republic than previously suspected (Danihelka & Rotreklova 2001). Not all of
them fit the traditional morphological concept of A. collina. Their taxonomic status re-
mains unclear.

Also in the central and eastern European context, the taxonomic and phylogenetic relation-
ships of tetraploid milfoils have not been satisfactorily clarified. The tetraploid plants are re-
productively isolated from the diploids but they readily interbreed and produce fertile progeny
from crosses with hexaploids (e.g. Schneider 1958, Vetter et al. 1996). The taxonomic rela-
tionships of A. collina and A. pratensis to another tetraploid taxon, 4. submillefolium Klokov
et Krytzka, described quite recently from the Ukraine (Sytnik 1984), also remain to be
examined. Another taxonomic and nomenclatural problem is the identity of A. fenuis de-
scribed by Schur (1866) from Transylvania. The name was briefly discussed by Prodan
(1931) in his account of 4. asplenifolia, but he failed to express any taxonomic opinion. The
plants we have seen resemble A. roseoalba and A. asplenifolia. To resolve this problem,
studies in the field, chromosome counts, and possibly other methods are necessary.

Remarks on synecology and ecology of the species

Eighteen relevés were recorded to document the plant communities in which A. pratensis
was found (Table 4). The relevés can be clearly separated into two groups. The first one
comprises mesophilic meadows of the association Arrhenatheretum elatioris J. Braun
1915 (rel. 1-3, 5, 9-13) and some species-poor and/or ruderalized stands from hu-
man-made habitats such as street lawns in settlements which could be classified only
within the alliance Arrhenatherion W. Koch 1926 (rel. 6, 7) or the order Arrhenatheretalia
Tiixen 1931 (rel. 4, 8). The diagnostic species of the association Arrhenatheretum elatioris
are Arrhenatherum elatius and Crepis biennis throughout its entire range as well as Gera-
nium pratense and Galium album in some parts of its range (Dierschke 1997). Adding
A. pratensis to the diagnostic species of this association should be given further consider-
ation. In these communities, A. pratensis often reaches the cover of 25% or more in the
herb layer. The other group of relevés from southernmost Moravia (rel. 14—18) was re-
corded in the floodplain of the Dyje River. They represent communities classified within
the alliance Cnidion venosi Balatova-Tulackova 1965, preliminarily assigned to the asso-
ciation Cnidio-Violetum pumilae Komeck 1962. However, the cover of 4. pratensis in
these communities rarely exceeds 5%.
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Table 4. — Phytosociological relevés with Achillea pratensis.

Relevé number 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18
Area analyzed (m’) 25 25 25 25 25 25 25 25 25 25 25 25 25 25 24 25 25 25
Total cover (%) 80 95 70100 85 95 95 95100 75100 100 95
Cover E, (%) 80 80 90 90 70 95 85 95 95 95100 95 90 95100 95100 95
Cover E, (%) 60 25 50 15 1
Slope (°) 0 510 0 2 0 0 0 00 00 0 0 O0O0 0 0
Aspect (°) S N N

Number of species 27 20 42 13 18 18 17 14 14 15 32 14 20 33 38 32 57 38

E, — herb layer:
Achillea pratensis 202
Taraxacum sect. Ruderalia 2 + 1
1
1

N
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Heracleum sphondylium
Crepis biennis =
Vicia cracca
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Species of Arrhenatheretalia and its subordinate units:

Arrhenatherum elatius 2. 20 1 2 .

Dactylis glomerata A (R [ R [ B
Galium album + 1 + 1
Lotus corniculatus S
Pimpinella major . 5 & o 9 5 (P o o o= 4 g owm W
Leontodon hispidus 2 .+ .

Alchemilla vulgaris agg. 5 & 5 o 5 B o o s a4 o o R
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Molinietalia and its subordinate units:

Symphytum officinale + o+
Galium boreale

Serratula tinctoria

Carex melanostachya

Equisetum palustre

Scutellaria hastifolia

Molinio-Arrhenatheretea:

Poa pratensis agg.
Cerastium holosteoides
Plantago lanceolata
Ranunculus acris .
Trifolium pratense s +
Rumex acetosa . +
Festuca pratensis s.str. 1
Centaurea jacea s..

Deschampsia cespitosa

N o=
I
+:

Agropyro-Rumicion crispi:

Ranunculus repens g
Potentilla reptans S
Trifolium hybridum A
Agrostis stolonifera S
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Carex hirta
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Rumex crispus

Companions:

Cirsium arvense SEAP T
Equisetum arvense :

Rumex thyrsiflorus +
Phalaris arundinacea

Polygonum amphibium

Convolvulus arvensis 3
Mentha arvensis + ..
Aegopodium podagraria S
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Pimpinella saxifraga agg. s 5 F
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Rumex obtusifolius
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+
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In one relevé only. E|: Pastinaca sativa 1: 2, Vicia hirsuta 1: t, Arctium lappa 1: 1, Festuca trachyphylla 1: t,
Falcariavulgaris 2: 1, Daucus carota 3: +, Medicago lupulina 3: +, Plantago media 3: +, Euphrasia rostkoviana
3: +, Festuca rubra agg. 3: 2, Arctium sp. 3: r, Knautia arvensis 3: +, Carum carvi 3: r, Lamium album 3: r,
Leontodon autumnalis 4: +, Cichorium intybus 4: +, Polygonum aviculare agg. 4: +, Bromus sp. 4. 1, Vicia
sepium S: +, Holcus lanatus 11: +, Chaerophyllum aromaticum 13: +, Allium angulosum 14: +, Leucanthemum
vulgare s. str. 14: +, Campanula patula 14: t, Populus alba juv. 15: +, Calamagrostis epigejos 15: +, Selinum
carvifolia 15: +, Acer campestre juv. 15: 1, Galium verum 15: r, Silaum silaus 15:r, Stellaria palustris 15: r, Carex
vulpina 16: 1, Inula britannica 16: 1, Cerastium dubium 16: +, Galium palustre agg. 16: +, Leucojum aestivum
16: +, Myosotis palustris agg. 16: +, Veronica scutellata 16: +, Viola persicifolia 16: +, Calystegia sepium 17: +,
Myosotis arvensis 17: +, Lathyrus palustris 17: +, Barbarea stricta 17: +, Betonica officinalis 17: +, Carpinus
betulus juv. 17: 1, Carex praecox 18: 2, Ajuga reptans 18: |, Erophila verna 18: +, Tanacetum vulgare 18 +, Arte-
misia vulgaris 18: r, Prunus fruticosa juv. 18: 1. Eo: Plagiomnium affine 1: +, Abietinella abietina 3: r, Weissia sp.
17: r, Amblystegium varium 17: tr, Eurhynchium pulchellum 17: 1.

Localities of relevés. 1 (452487*). Trnova (distr. Pardubice): lawn between the biking trail and the steam pipeline
on the NW edge of the village; 10 August 1997. 2 (452062). Mojzif (distr. Usti nad Labem): meadow near the
tourist trail ca 0.1 km SE of the railway station; 16 August 1994. 3 (452488). Srbsko (distr. Beroun): meadow on
the SW edge of the village; 13 August 1997. 4 (452071). Hradec Kralové: street lawn on the SE periphery of the
city; 19 August 1994. 5 (452023). Rabi (distr. Klatovy): meadow | km SE of Sibeniénik Hill (563,4 m a.s.L.);
21 August 1996. 6 (452028). Vrab&e (distr. Ceské Bud&jovice): meadow near the railway station; 22 August
1996. 7 (452070). Hradec Kralové: S edge of the city, meadow between the road to Pardubice and the Labe River;
19 August 1994. 8 (452072). Hradek (distr. Pardubice): meadow near the cemetary S of the village; 19 August
1994. 9-10 (452073-452074). Zbon¢k (distr. Blansko): meadow 0.3 km S of the railway station; 19 August
1994. 11 (452469). Kojice (distr. Pardubice): meadow between the railway station and the Labe river; 12 August
1995. 12 (452470). Kojice (distr. Pardubice): meadow NW of the railway station; 12 August 1995. 13 (452471).
Brandys nad Orlici (distr. Usti nad Orlici): floodplain meadow 0.3 km E of the railway station; 12 August 1995,
14 (452061). Nejdek (distr. Bfeclav): floodplain meadow 1.1 km N of the village; 13 August 1994. 15 (452265).
Nejdek (distr. Bfeclav): floodplain meadow 0.8 km N of the village; 15 June 1997. 16 (452142). Nové Mlyny
(distr. Bfeclav): National Nature Reserve Kfivé jezero, floodplain meadow U Panenského mlyna; 27 May 1993.
17 (452261). Nejdek (distr. Bieclav): floodplain meadow 0.9 km N-NNE of the village; 13 June 1997. 18
(452236). Bulhary (distr. Bfeclav): floodplain meadow 1.8 km NNW of the village; 3 June 1997.

* The number in brackets indicates the unique number in the Czech national phytosociological database. All
relevés recorded by J. Danihelka.

Habitats typical of 4. pratensis are regularly mown well drained floodplain meadows
and mesophilic meadows on higher-situated river and stream terraces and slopes, usually
rich in nutrients. Some populations were also found in street lawns and gardens. The spe-
cies is an excellent example of a taxon phenologically and morphologically well adapted
to human-made habitats. These adaptations include formation of several short ascending
stolons from the base of the cut stem. A new generation of shoots develop very quickly and
come to flower after about five weeks, before the meadow is cut for the second time. This
is also the case even if the meadow remains uncut. Moreover, the first generation of shoots
start flowering very soon, sometimes during the last ten days of May and occasionally
forms ripe seed before hay is harvested.

In the phytosociological literature, “A. millefolium” is regarded as a diagnostic species
of the order Arrhenatheretalia (Balatova-Tulackova 1985, Dierschke 1997) or even of the
alliance Arrhenatherion (Balatova-Tulackova & Blazkova in Moravec 1995: 68). For ex-
ample, “Achillea millefolium L.’ was present in 51 of 56 relevés recorded by Kovar (1981,
Appendix 2) in meadows in the south-eastern part of the Labe basin in the surroundings of
Prelou¢ which were later classified as Arrhenatheretum elatioris. However, when the first
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author of the present paper searched for milfoils in that area, he was able to find
A. pratensis only. This observation is supported by the great abundance of herbarium spec-
imens collected in this part of the Labe River basin (stored mainly in ROZ). In our opinion,
in a substantial part of the Arrhenatherion-communities in the area under study,
A. millefolium s. str. is replaced by A. pratensis.

Sympatric occurrence and hybridization with other members of the Achillea millefolium
group

Sympatric occurrence of A. pratensis with other members of the A. millefolium group was
observed in several localities. Near the village of Kiepenice (distr. Pfibram), A. pratensis
was encountered growing together with 4. millefolium s. str. in a mesophilic meadow. At
the edge of the meadow and on the forest fringe, hybrids 4. millefolium % A. pannonica
were collected (Danihelka & Rotreklova 2001). A similar case of sympatric occurrence of
A. pratensis, A. pannonica, and of another tetraploid population of hairy plants (probably
A. collina) was observed near the village of Srbsko (distr. Beroun). Achillea pratensis also
occurs together with 4. millefolium in other regions, but in most cases the species are eco-
logically separated. The former usually grows in humid (not moist) alluvial or mesophilic
meadows while the latter is often confined to roadsides, forest fringes, field margins, and
rock outcrops. This is not always true in human-made habitats. For instance, we found
amixed population in a street lawn near the main bus station in the town of Tiebon (distr.
Jindfichiiv Hradec): one of the investigated plants (glabrate and white flowering) was the
tetraploid A. pratensis, the other (hairy and with pink ray florets) was hexaploid, thus
A. millefolium.

In several localities in southern Moravia and elsewhere within the range of 4. collina,
populations of 4. pratensis influenced by introgression with A. collina occur. These plants
have more nodes, narrower leaves, are more hairy, and start flowering a little later than
populations of typical 4. pratensis. They are found in drained alluvial meadows (e.g. near
the villages of Bulhary and Nejdek in the floodplain of the Dyje River). In elevated and
drier places, they are replaced by populations of more or less typical 4. collina s. str. Plants
with introgressive traits of A. collina (in our study represented by nrs. A93/19, A94/46—48,
113114, and A97/380; see Appendix 1) were collected in several places, including near
the village of Borsice u Blatnice in the Bilé Karpaty Mts in south-eastern Moravia, where
they were found with the hexaploid A. millefolium. Similar situation was observed by
Saukel & Linger (1992c) in some parts of eastern Austria.

Hybridization across the ploidy levels was documented by the discovery of
a pentaploid plant (nr. A94/151, 2n = 45) growing in a meadow in the village of Hradec
nad Svitavou (distr. Svitavy). It might have arisen from the cross A. pratensis x
A. millefolium, as A. collina is absent from the area. The other investigated plant from the
same population was a normal 4. millefolium (2n = 54). The occurrence of pentaploid hy-
brids was repeatedly reported in the literature (cf. Ehrendorfer 1953, Schneider 1958, Tyrl
1975, Biste 1978). Even though a satisfying degree of fertility of anorthoploid hybrids was
proven (Schneider 1958, Hiesey & Nobs 1970), we found no aneuploids. They are proba-
bly very rare in the wild. The actual intensity of possible gene flow across ploidy levels
and how much it accounts for the large morphological variation of the 4. millefolium
group still remains to be clarified by a more detailed study.
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Content of proazulenes as a taxonomic character

The content of proazulenes has recently been regarded as a useful diagnostic tool for rec-
ognition of particular members of the 4. millefolium group (e.g. Oswiecimska 1968,
Saukel & Linger 1992c: 164, Saukel 1994). For example, the latter authors give the ab-
sence of proazulenes in A. pratensis and A. millefolium on the one hand, as well as their
presence in A. collina and A. asplenifolia on the other hand, as important diagnostic char-
acters of these taxa. Nevertheless, further studies (Vetter 1995, Leifertova & Star4, in litt.)
and the subsequent re-evaluations of earlier papers (Biste 1978) suggest that this opinion
should be revised. Proazulenes can also be found in A. pratensis, and not only as a result of
introgression with A. collina in hybridogenous zones as postulated by Saukel & Linger
(1992c: 170). Vetter (1995) who crossed proazuleneless individuals of A. pratensis and
A. distans subsp. styriaca Saukel & Linger, ined., detected proazulene-containing plants
in their F; progenies. He suggested that the ability to synthesize proazulenes is inherited re-
cessively. Therefore, we think that it is not entirely correct to distinguish strictly between
proazulene-free and proauzulene-containing taxa. As a taxonomic character, proazulene
content is equally as important as morphological characters. It should be evaluated on the
population level and expressed in statistical terms. For example, proazulene-containing
plants are rarer in populations of A. pratensis than in those of 4. collina, and individual
plants of A. pratensis usually contain less proazulenes than those of A. collina. This also
makes it possible to interpret some putatively contradictory results of previous studies
(e.g. Biste 1978) as not caused by poor identification of plant material.
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Souhrn

Piibuzenska skupina Achillea millefolium agg. v uzsim pojeti (exl. A. distans Waldst. et Kit. s.1.) pfedstavuje po-
lyploidni fadu (x = 9) o &tyfech ploidnich Grovnich, zastoupenou ve sttedni Evropé diploidy A. setacea Waldst. et
Kit., A. asplenifolia Vent. a A. roseoalba Ehrend., tetraploidy 4. collina Becker ex Rchb. a 4. pratensis Saukel et
Linger (febfi¢ek luéni), hexaploidem A. millefolium L. a oktoploidem A. pannonica Scheele. Rozsahlé studium
populaci v terénu a vét3iny ceskych herbéait ukazalo, Ze s vyjimkou druhu 4. roseoalba rostou v ¢eskych zemich
viechny uvedené taxony. Tento pfispévek je vénovan druhu 4. pratensis, ktery byl nedavno popséan z Rakouska
(Saukel & Linger 1992c) a ktery, jak se ukazalo, roste i v Ceské republice.

Agregat A. millefolium patii k taxonomicky velmi obtiznym skupinam. Je to zpiisobeno malou morfologic-
kou diferenciaci, vysokou fenologickou plasticitou a genetickou variabilitou jednotlivych taxoni, jakoz i slaby-
mi reprodukénimi bariérami na vy§8ich ploidnich Grovnich. To vedlo k popisu mnoha tizce definovanych taxoni,
casto pochybné taxonomické hodnoty, a konstrukci sloZitého systému vnitrodruhovych taxonomickych kategorii
(Spudilova 1957-1958). Studium této pfibuzenské skupiny tradiénimi metodami vyvrcholilo monografii rumun-
skych febficki z po&atku tiicatych let 20. stoleti (Prodan 1931). Koncem ¢&tyficatych a v padesatych letech 20.
stoleti se stal komplex A. millefolium ptedmétem cytologického a biosystematického studia tzv. videriské skoly
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pod vedenim F. Ehrendorfera (Ehrendorfer 1952-1959, Schneider 1958), ktery na zakladg studia rodu Galium L.
a této skupiny formuloval teorii diferenciaéné-hybridizaénich cykli (Ehrendorfer 1959b). Vzhledem k tomu, ze
A, millefolium* patti k lidovym i oficidlnim lé€ivkdm (Anonymus 1997), byly soucasné studovény i obsahové
latky, mj. tzv. proazuleny (napf. Stahl 1955, Oswiecimska & Gawlowska 1967, Biste 1978), Casto ovSem s pro-
tikladnymi vysledky. O revizi dosavadniho taxonomického pojeti stfedoevropskych taxont druhového agregatu
A. millefolium, syntetizujici sou¢asné karyologické, chorologické a biochemické poznatky, se za pouziti morfo-
metrickych a statistickych metod pokusili Saukel & Langer (1992a—c), ktefi v jednom za svych pfispévki popsa-
li A. pratensis jako druhy (vedle A. collina) taxon na tetraploidni trovni.

Pfi studiu materialu rodu Achillea v eskych herbafich (asi 10 tis. poloZek) bylo revidovano vice nez 240
dokladu febfi¢ku luéniho asi z 220 lokalit (viz Appendix 2). Poget chromozomi (2n = 36) byl zjistén celkové
u 74 rostlin z 26 populaci (viz Appendix 1). Lokality A. pratensis jsou soustfedény na mezofilnich loukach
v aluviich a v bliz§im okoli velkych a stfedn& velkych fek Termofytika a Mezofytika, zatimco v Oreofytiku
(Skalicky 1998) druh zfejmé chybi (obr. 1). Jsou-li pfitomna vhodna stanovisté, tj. pravidelng se¢ené mezofilni
louky, pronika A. pratensis i mimo aluvia. V nejteplejSich a nejsuidich oblastech (napf. fyt. okr. 17) druh zfejmé
neroste, zatimco jeho zdanlivd absence na severni Moravé a v zépadnich Cechich je zpisobena spise
nedostate¢nou prozkoumanosti izemi,

V soucdasné dobé je vyskyt A. pratensis pfesv&dCivé dokazan z Rakouska, Némecka a Slovenska, nejasné
indicie existuji z Polska.

Pfi studiu herbafovych dokladi a na zakladé¢ terénnich pozorovani se ukazalo, Ze A. pratensis je na lokalitach
i v herbafich zastoupena dvéma morfologicky odli§nymi sezénnimi typy, a to rostlinami sbiranymi obvykle pred
prvni seéi od poloviny kvétna do poloviny srpna (tzv. jarni pryty) a rostlinami sbiranymi obvykle od poloviny
gervence do konce vegetaéni sezony (tzv. letnimi pryty). Z kazdé skupiny bylo zméfeno po 50 rostlinach
a naméfené hodnoty znaki vy3ka rostliny, podet nodi, délka nejdeldiho internodia, $itka a délka hlavniho
(terminélniho) sloZeného kvé&tenstvi, délka podpirného listenu (listu) kvétenstvi, jakoZ i délka a itka lodyZniho
listu ve 2/3 délky lodyhy byly podrobeny deskriptivni analyze a testovany parovym t-testem (tab. 1).
Signifikantni rozdily mezi jarnimi a letnimi pryty byly zjistény u Sesti znaki z osmi. Kanonicka diskriminagni
analyza stejnych dat ukdzala, Ze nejvEtsi hodnoty korelace s kanonickou proménnou, vyjadiené standardizova-
nymi kanonickymi koeficienty, dosahuji znaky poet nodu, vyska rostliny a 3itka listu. Parametricka klasifikagni
diskrimina&ni analyza prokdzala, Ze jarni a letni pryty lze na zakladé viech mé&fenych morfologickych znaki
rozdglit s aspésnosti vy3si nez 90 % (tab. 3).

Z porovnani vlastnich dat s hodnotami uvadénymi v origindlni publikaci (Saukel & Linger 1992c)
vyplynulo, Ze popis druhu je zaloZen na (letnich) prytech druhé generace. Proto bylo tfeba morfologickou
charakteristiku druhu modifikovat tak, aby zahrnovala i jarni pryty, které jsou mj. obvykle vy33i, chlupaté&;si
a maji vétsi pocet nodd, jakoZ i del3i a uzsi listy nez letni pryty ze stejné populace. Oproti ptibuznym druhim
agregatu je A. pratensis vymezena timto souborem morfologickych a ekologickych znaki (tab. 1; Saukel &
Linger 1992c): maly podet nodi a velka priméma délka nodi; relativné Siroké, obvykle rovnovazné odstalé
lodyzni listy; Casty vyskyt zoubku v horni poloving Sirokého vietene lodyZnich listd; fidka kvétenstvi s mensim
poctem ubort; sporé odéni rostlin; bila nebo riZzova (vyjimeéné syté riZova) barva jazykovitych kvétd;
piitomnost nékolika kratkych, obloukovité vystoupavych vybézki na bazi lodyhy; rychly fenologicky vyvoj
(kveteni ¢asto jiz koncem kvétna a znovu do péti tydna po seci); pospolity vyskyt na Zivinami bohatych,
mezofilnich a nezamokfenych aluvialnich loukach.

Dobfe vyvinuté populace febficku luéniho jsou znaéné napadné, a proto jiz v minulosti upoutaly pozornost bo-
taniki, a to i na izemi dnesni Ceské republiky. Nejstarsi doklad A. pratensis z &eskych zemi byl zfejmé sebrin
R. Rohrerem v okoli Brna pfed rokem 1835 a je uloZen v herbafi PR. Rostliny jsou na etiketé oznaceny jako Achil-
lea millefolium a. pratensis, ale toto jméno nebylo nikdy publikovano. Dalsi polozku, dnes v herbafi OP, sebral
A. Mayer u Litomé&fic v roce 1869. Je uréena jako ,,4chillea millefolium L., variet. glabrata mihi, ale ani toto jmé-
no nebylo nikdy uvefejnéno. Rostliny sbirané o 20 let pozdgji mezi Potitany a Sadskou L. Celakovskym byly deter-
minovany jako Achillea millefolium var. crustata Rochel. Na nich jsou zaloZeny opakované udaje o vyskytu 4. as-
plenifolia v Cechich (Polivka 1901, Dostél et al. 1948-1950, Dostal 1989). Studium originalniho materidlu taxonu
Achillea millefolium var. iserana Podp. (Podpéra 1904) v herbafi BRNU ukazalo, Ze také toto jméno je zaloZeno na *
méné typickych exemplafich A. pratensis sbiranych u Kosmonos pobliz Mladé Boleslavi.

Spolehlivé odlieni A. pratensis od ostatnich taxonti agregatu A. millefolium je obtizné, u jednotlivych herba-
fovych poloZek ¢asto nemozné, zvlait' pokud nejsou k dispozici geografické a ekologické uidaje. Také konstruk-
ce pouzitelného dichotomického klice je velmi obtiZzna, zejména vzhledem k vysoké fenotypické plasticité, gene-
tické variabilité a sezonni proménlivosti rostlin. Dosud nejlepsi kli€, pouZitelny i v Eeskych zemich, je zfejmée
v rakouské exkurzni flofe (Saukel 1994). Pii determinaci 4. pratensis je mozna ziménas A. millefoliums. str.a A.
asplenifolia u jarnich pryti, u letnich prytd pak zaména s 4. asplenifolia.
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Taxonomické vymezeni 4. pratensis vici ostatnim tetraploidnim rostlindm neni dosud zcela jasné. Nase
studium ukazalo (Danihelka & Rotreklova 2001), Ze tetraploidni febficky jsou v &eskych zemich mnohem
hojné&jsi, nez jsme ofekavali. Dosud nevyfedena zistava zejména taxonomicka pfisludnost tetraploidnich rostlin
z poloruderalnich a ruderélnich stanovit' mimé teplych oblasti. Ve stfedoevropském kontextu vyZzaduje dalgi
studium taxonomicky status 4. submillefolium Klokov et Krytzka, popsané nedavno z Ukrajiny (Sytnik 1984),
jakoz i taxonomicka identita rostlin z rumunské Transylvanie, oznaCovanych jako A. fenuis Schur.

Fytocenologicka vazba febficku luéniho je dokumentovana 18 fytocenologickymi snimky (tab. 4). Druh
A. pratensis byl zaznamenan na loukach svazu Arrhenatherion (nejastéji v asociaci Arrhenatheretum elatioris)
a v ochuzenych synantropnich travnicich klasifikovatelnych pouze v ramci fadu Arrhenatheretalia. V této
vegetaci je pravdépodobné mnohem hojnéjdi nez obvykle uvadéna A. millefolium. Otazka, zda je mozné zatadit
A. pratensis k diagnostickym druhtim zminéné asociace, vyZaduje dali studium. Na jizni Moravé byl febficek
luéni nalezen také ve vegetaci sus§iho ktidla svazu Cnidion venosi.

Typickym biotopem A. pratensis jsou pravideln& secené a trvale nezamok¥ené aluvidlni louky na vy33ich
ficnich terasach a mezofilni louky ve svahovych polohich. Neékteré populace byly zaznamenany také na
travnicich uvnité sidel a v zahradach. Vzhledem ke své ekologii pfedstavuje 4. pratensis druh vyborné
piizplsobeny antropogennim stanovistim.

Na nékterych lokalitach byl registrovan sympatricky vyskyt nékolika ptislusnika agregatu A. millefolium.
Spoleény vyskyt 4. pratensis, A. millefolium a A. pannonica byl pozorovan napt. v dolnim Povltavi u Kfepenic.
V Srbsku v Ceském krasu byly na jedné lokalité dokumentovany A. pratensis, A. cf. collina a A pannonica.
Spoleény vyskyt s A. millefolium a existence pentaploidnich kfiZencl byla zaznamenana na dalSich dvou
lokalitach (Hradec nad Svitavou, Ttebor). Oba druhy jsou viak vétSinou dobte ekologicky diferencovany. Popu-
lace intermediarniho morfologického postaveni mezi A. collina a A. pratensis byly zaznamenany napf. na
Bieclavsku v nivé Dyje a v jizni ¢asti Bilych Karpat. Lze se domnivat, Ze jsou vysledkem introgresivni
hybridizace (cf. Saukel & Linger 1992c¢).

Jiz v padesatych letech bylo dokazano, Ze schopnost syntetizovat proazuleny je geneticky fixovana. Vetter
(1995) ukdzal, Ze schopnost vytvafet proazuleny se dédi recesivné. V literatufe (cf. Saukel & Linger 1992b, c,
Saukel 1994) je A. pratensis charakterizovana jako taxon se silici bez proazulenii, zatimco A. collina je obvykle
povazovana za taxon s vysokym obsahem proazulent. Nové&jsi prace (Vetter 1995, Leifertova & Stard, in litt.)
a reinterpretace star§ich vysledka (Biste 1978) viak ukazuji, Ze tento nazor je tfeba revidovat. Podle naseho
nazoru nelze striktné rozliovat mezi bezproazulenovymi a proazulenovymi taxony, ale je nutné uvazovat
v méfitku populaci. Druh A. pratensis je proto tfeba povazovat za taxon s nizkou frekvenci proazulenogennich
rostlin v populacich, pfi¢emz tyto rostliny maji také mensi podil proazulenti v silici nez rostliny A. collina.
Vyskyt proazulent v rostlinach klasifikovanych jako A. pratensis neni tedy vyhradné vysledkem introgresivni
hybridizace s A. collina, jak uvadéji Saukel & Linger (1992c: 170). Domnivame se, Ze obsah proazuleni ma
stejnou taxonomickou hodnotu jako morfologické znaky.
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Appendix 1. - The list of localities of Achillea pratensis topodemes and their chromosome numbers. Description
of the locality starts with the number of phytogeographical district (Skalicky 1988). All populations were sam-
pled by J. Danihelka if not stated otherwise. Number under which the plant was kept in cultivation is given.

Number in cultivation 2n Locality Coordinates
A93/1 36 18a. Nové Mlyny (distr. Bfeclav): National Nature Reser- ~ 48°50'41" N
ve Kfivé jezero, alluvial meadow U Panenského mlyna, 16°43'37" E

1.45 km S of the bridge across the Dyje River, 162 m a. s.
1., 27 May 1993

A93/2, 15, 16 36 15¢. Pardubice (distr. Pardubice): Polabiny II, lawn on 50°03'02" N
ProdlouZena Street, 215 m a. s. 1., 23 May 1993 (1 plant)  15°45'16" E
and 13 June 1993 (2 plants)

A93/19 36 19. Bor3ice u Blatnice (distr. Uherské Hradistg): settle- 48°57'03" N
ment of Dubnik, mesophilic meadow on the slope above 17°33'36" E
the stream Bor3icky potok, ca 2.4 km NNW of the church
in Bor3ice, 260 m a. s. 1., 16 June 1993

A94/46-48,113, 114 36 18a. Nejdek (distr. Bieclav): alluvial meadow 1.2 km N of 48°49'24" N
the church in the village, 162 m a. s. I, 15 June 1994 (3 16°4627" E
plants) and August 1994 (2 plants)

A94/49-52 36 15¢. Hradek (distr. Pardubice): roadside in the northern 50°04'49" N
part of the village, 225 m a. s. 1., 26 June 1994 15°42'51" E
A94/70-73, 75 36 15¢. Hradek (distr. Pardubice): meadow between the road ~ 50°04'31" N

to the village of Ohrazenice and the fishpond Pohranovsky 15°44'02" F
rybnik S of the village, 220 m a. s. 1., 7 August 1994

A94/84-86 36 56b. Borovnice (distr. Trutnov): meadow between the road  50°30'35" N
and the stream Borovnicky potok in the village, ca. 460 m  15°36'46" E
a. s. L, coll. J. Danihelka and J. Saukel, 5 August 1994

A94/115, 116, 116a 36 15c. Hradec Kralové (distr. Hradec Kralové): Prazské 50°11'53" N
Pfedmésti, lawn on Jungmannova Street, 225 ma.s. I, 19 15°48'53" E
August 1994
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A94/128

A94/129, 130

A94/131-136

A94/145-150

A94/161

A95/202, 203

A95/212a, 213, 214

A95/215

A95/216-218

A95/234, 235

A95/236, 237

A96/249-250

A96/290-292

A96/299-301

A96/305-307

A97/330, 331

A97/372, 373 (Koda 2)

A97/380 (Koda 1)

A97/393-395

A97/396-399

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

41. Kfepenice (distr. Pfibram): meadow near the settle-
ment V Pekle, 2.2 km WNW of the church in the village,
360 m a. s. 1., 17 August 1994

4b. Mojzif (distr. Usti nad Labem): mown meadow ca. 0.1
km E of the railway station, ca. 180 m a. s. 1., 16 August
1994

15c. Hradec Krélové (distr. Hradec Kralové): Prazské
Predmésti, meadow between the road Hradec Kralové —
Pardubice and the Labe River, 225 m a. s. 1., 9 Ausgust
1994

68. Zbonék (distr. Blansko): mown mesophilic meadow
between the railway and the Svratka River, ca. 0.2 km N
of the railway station, 320 m a. s. 1., 3 September 1994
39. Tteboi (distr. Jindfichiiv Hradec): street lawn near the
main bus station, 430 m a. s. 1., 14 June 1995

13b. Jemniky (distr. Mlada Boleslav): meadow near the
tourist trail at the foot of Chlum Hill, W of the village,
240 m a. s. 1., 29 July 1995

63c. Brandys nad Orlici (distr. Usti nad Orlici): mown al-
luvial meadow near the railway bridge across the Ticha
Orlice River, 0.3 km E of the railway station, 310 m a. s,
1., 13 August 1995

15c. Kojice (distr. Pardubice): dry road margin near the ra-
ilway station, 215 m a. s. 1., 12 August 1995

15c. Kojice (distr. Pardubice): mown alluvial meadow bet-
ween the railway station and the Labe River, 215 ma. s. 1,
12 August 1995

56b. Kostalov (distr. Semily): mown alluvial meadow in
the village between the road and the Oleska River, 345 m
a.s. |, 26 August 1995

56b. Roskopov (distr. Ji¢in): mown alluvial meadow in the
village between the road and the Oledka River, 400 m a. s.
1., 26 August 1995

19. Velka nad Veli¢kou (distr. Hodonin): roadside near the
NE edge of the village, ca. 300 m a. s. 1., 16 August 1996

38. Vrabge (distr. Ceské Bud&jovice), settlement of Za-
hradky: mown meadow near the railway station, 520 m a.
s. 1., 22 August 1996

42b. Tabor (distr. Tabor): meadow on the right side of the
road between the town and the village of Vechov, 475 m
a.s. L, 19 August 1996

37b. Rabi (distr. Klatovy): meadow on the southern side of
a small fishpond, ca. 1.2 km NE of the church in the villa-
ge, 455 ma. s. 1, 21 August 1996

69a. Skrovad (distr. Chrudim): cherry orchard below the
road from the village of Slatifiany to the village of Skro-
vad, 0.8 km W of the bridge in the village across the Chru-
dimka River, 325 m a. s. 1., 22 June 1997

8. Srbsko (distr. Beroun): meadow on the SW edge of the
village above the tourist trail to the settlement of Koda, ca.
260 ma. s. 1., 13 August 1997

8. Srbsko (distr. Beroun): road margin (along the tourist
trail to the settlement of Koda) near the SW edge of the
village, ca. 650 m SW of the railway station, ca. 240 m a.
s. 1, 13 August 1997

8. Beroun (distr. Beroun): meadow near the tourist trail
from the village of Svaty Jan pod Skalou to Beroun, ca.
0.5 km W of the elevation point 439.7 (Herinky), ca. 2.7
km E of the church in the town, ca. 350 m a. s. |, 13 Au-
gust 1997

32. Zbe&no (distr. Rakovnik): alluvial meadow in the val-
ley of the Kli¢ava River, ca. 0.8 km S of the dam Klic¢ava,
ca. 240 m a. s. 1., 12 August 1997
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Appendix 2. — Specimina visa.

Thermophyticum: 2a. Zatecké Pooh#i. Chotébudice: pratum secundum ferriviam ad ripam dextram rivi
Duba ca. 0,6 km situ orient.-merid.-orient. a pago (J. Sladek 1993 CHOM). 4b. Labské stiedohofi. Kostomlaty
pod MileSovkou: ager novalis inter colles Skalitka et Chlomek (K. Kubat 1972 LIT); Ko$tov: pomaria ad pedem
orient. collis Rabny (K. Kubat 1977 LIT); Litoméfice: via cava inter colles Mostka et Koc¢ka dictos (K. Kubat
1966 LIT); Malé Bfezno: pratum iuxta viam publicam ad marginem septentr. pagi (J. Danihelka 1994 herb.);
Velké Zernoseky: vineta vetera in colle Kalvarie supra flumen Labe (J. Dostal 1954 PR); V&tany: in clivo ad ori-
ent. a colle V&§tansky vrch versus (K. Kubat 1967 LIT). 4c. Ustécka kotlina. Ad marginem pineti secundum
viam inter pagum Lib&3ice et vicum Strazist& (V. Sime&ek 1954 PR). 5a. Dolni Pooh#i. Libochovice: hortus
castelli (M. Studnicka 1984 LIM); Litoméfice: ad ripam fluminis Labe (ut ,,Achillea millefolium L. variet.
glabrata mihi“, A. Mayer 1868 OP). 7c. Slanska tabule. Otvovice: apud cotam 269 (V. Spudilova 1954 PR,
A. pannonica admixta!); Velvary: prata prope oppidum (E. Kabat 1887 PR). 7d. Bélohorska tabule. Hnidousy
(sine coll. 1886 PR); Praha-Motol: loco U h4ju dicto (D. Turofiova 1985 ROZ); Praha-Zli¢in: ad stationem
benzinariam (P, Pyek 1988 ROZ). 8. Cesky kras. Horni Cernogice (J. Trapl 1940 PRC); Lodénice: pratum situ
merid.-orient. a loco Barrandovy jamy dicto (J. Lablerova 1985 ROZ); Radotin: vallis Radotinské udoli
(J. Dostal 1929 PRC); Srbsko: margo occid. pagi (J. Solnicka 1987 ROZ). 9. Dolni Povltavi. Lib&ice: in rupibus
schistaceis supra flumen Vltava loco Na dole dicto (J. Dostal 1954 PR); Roztoky (V. Kajdo§ 1940 NJM). 10b.
Prazska kotlina. Praha-Nové Mésto: prata in foro Karlovo namésti (ex herb. E. Hofmann 1851 PR); Praha-Nové
Mésto: hortus Folimanka dictus supra rivum Boti¢ (K. Domin et V. Jirasek 1940 PRC). 11a. Vetatské Polabi.
Ripa dextra fluminis Labe inter oppidos Brandys nad Labem et Stara Boleslav (V. Jirasek 1935 PRC); Brandys
nad Labem (E. Giittler 1931 PR); Celakovice: pratum ad ripam fluminis Labe situ septent. ab oppido
(J. Bedlikova 1963 PR); Celakovice-Jifina: prata ad ripam dextram fluminis Labe situ septent.-orient. a pago
(J. Plasilova 1969 PRC); Chrast: pratum ad ripam dextram fluminis Labe ad marginem merid. pagi (J. Rydlo
1984 ROZ); Agger ferriviae inter pagos Ovcary et Chrast (J. Dostal 1953 PR); Jitice (Holubi¢kova 1948 PRC);
Jifice: loca exscisa in silva V Jifing dicta (J. Dostal 1954 PR); Prata subhumida ad flumen Labe inter vicum Jifina
[prope Celakovice] et pagum Bysicky (J. Dostal 1954 PR); Lazn& Touseii: in pratis (G. Beck 1917 PRC); Mé&Inik:
in pratis Upor (,,Na Oupofe®) dictis (I. Klagtersky 1922 PR); V3etaty (K. Vandas 1886 PR); Loca arenosa apud
viam ex oppido Stara Boleslav in oppidum Lysa nad Labem versus prope Stara Boleslav (V. Jirasek 1935 PRC);
Stara Boleslav-Houst'ka: ad ripam deductorii situ merid.-occid. ab aedificio balneario (J. Holfeld 1943 PRC);
V3etaty: ad ripam elicis Kloko¢ ca. 1,5 km situ merid.-occid. a pago (J. Kirschner et J. Hagkova 1986 ROZ);
Vietaty: loco V3etatské kyselky dicto in pratis Mrtvé louky situ merid.-orient.-merid. a pago (J. Klika 1934 PR).
11b. Podébradské Polabi. Celakovice: rudera apud oppidum (J. Dostal 1954 PR); Chot'anky: pratum secundum
silvam ad casam venatoriam Huslik ca. 1 km situ merid. a pago (J. Rydlo 1988 ROZ); Kolin: pratum ad stagnum
fluxus quieti Hanina dictum 1 km situ orient.-septent.-orient. a statione ferriviae (J. Rydlo 1983 ROZ); Kolin: in
vicinitate stagnorum fluxus quieti 1-2 km a statione ferriviae ad orient. versus (J. Rydlo 1983 ROZ);
Kolin-Zalabi: in caespite cis stationem vim electricam fabricandam (H. Novakova 1968 ROZ); Prata ad ripam
dextram fluminis Labe inter oppidum Kolin-Zalabi et vicum Stary Kolin (I. Klastersky 1943 PR); Libice nad
Cidlinou: pratum iuxta stationem radiophonicam disturbandam 1,8 km situ merid. a statione ferriviae (J. Rydlo
1985 ROZ); luxta alveum vetustum fluminis Labe inter pagos Libice nad Cidlinou et Velky Osek (Tuma 1951
PRC); Lzovice: inter pagum et flumen Labe (V. Mikola3 et J. Rydlo 1983 ROZ); Mélnicka Vrutice: in pratis
turfosis prope pagum (K. Domin 1941 PRC); Nova Ves I: in prato 2 km a pago ad deverticulum in pagum Velim
versus (P. Py3ck 1988 ROZ); Opolany: 0,5 km situ septent.-occid. a pago (J. Rydlo 1983 ROZ); Oselek
(J. Kostkova 1989 ROZ); Osecek: ad ripam dextram fluminis Labe 1 km ad septent.-orient. a pago versus
(J. Rydlo et M. Zaloukova 1983 ROZ); Ose&ek: pratum ad ripam dextram fluminis Labe 1,1 km situ septent.-ori-
ent. a pago (J. Rydlo 1982 ROZ); Priov: pratum 0,7 km ad orient.-septent.-orient. a pago versus (J. Rydlo 1983
ROZ); Podébrady: pratum 1,8 km ad merid.-orient. a castro versus (J. Rydlo 1986 ROZ); Podébrady-Zizkovo
predmésti: trans stationem ferriviae (J. Sachl 1941 PRC); Poficany: hortus ludi (M. Sykorova 1963 PR);
Pofic¢any: prata ad silvam Doubice (L. C‘,elakovsky 1888 PR); Predhradi: in prato ad marginem merid.-orient.
pagi (J. Rydlo 1983 ROZ); Pierov nad Labem: fossa infra castellum (A. Havelkové 1962 PR); Pferov nad Labem:
declivia fruticosa collis Bila hora (J. Dostal 1954 PR); Sany: arenaria 0,8 km ad merid.-merid.-occid. a stationc
ferriviae versus (J. Rydlo 1983 ROZ); Velky Osek: in prato 2,2 km situ merid.-occid. a statione ferriviae (J. Rydlo
1984 ROZ); Ad marginem viae publicae inter pagos Vréeni et Odiepsy (J. Plasilova 1969 PRC); Zabofi nad
Labem: pratum ad ripam dextram rivi Doubrava (E. Wirthova 1961 PR). 12. Dolni Pojizefi. Mélnik: loco Blata
dicto (J. Mikulas 1938 PRC); Mladé Boleslav: loco Krésna louka dicto ad ripam fluminis Jizera (F. Knor 1918
PRC). 13a. Rozd’alovicka tabule. Dobrovice: in pratis (F. Knor 1916 PRC); Hradistko II: in prato ad ripam
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merid. piscinae Proudnicky rybnik (J. Rydlo 1986 ROZ); Chotovice: pratum | km situ occid. a pago (J. Rydlo
1986 ROZ). 14a. BydZovska panev. Humburky (G. Japp 1934 PR); Ad marginem viae publicac inter vicos
Voleé et Chyst (J. Malkova 1979 MP). 15a. Jaromé&iské Polabi. Jaroméf (B. Fleischer 1878 PR); Jaroméf: in
pratis ad urbem (B. Fleischer 1900 PRC); Jaroméf: pratum Chrast dictum (B. Fleischer 1900 BRNL, PRC). 15b.
Hradecké Polabi. CernoZice: ad ripam alvei vetusti fluminis Labe situ orient. a pago (H. Novakova 1982 MP);
Hradec Kralové (sine coll. 1925 MP); Hradec Kralové-Prazské Pfedmésti: fossa viae publicae ad marginem
merid. urbis (J. Danihelka 1994 herb.); Hradec Krélové-Mal3ovice (Kocianova 1990 HR); Hradec
Kralové-Moravské Ptedmésti (Zame&nikova 1941 PRC); Nové Mésto nad Metuji: declive graminosum in parte
septent.-orient. catastri oppidi (K. Kréan 1969 PR); Nové Mésto nad Metuji: in parte septent. catastri oppidi (K.
Kréan 1968 PR); Nové Mésto nad Metuji: natatorium (D. Syrovatkova 1962 PR); Nové Mésto nad Metuji:
pratum supra viam publicam in vicum Jestfebi versus loco U Studének dicto 2 km situ orient.-merid.-orient.
a statione ferriviae (R. Repka 1997 herb.); Nové Mésto nad Metuji: supra gymnasium ,,Falconum* ad locum
Peklo dictum versus (D. Syrovatkova 1963 PR); Spyta: in pratis et nemoribus ad vicum (1. Klastersky 1943 PR).
15¢c. Pardubické Polabi. Dolany: secundum viam publicam in pago (J. Danihelka 1995 herb.); Kojice: in pratis
inter ferriviam et flumen Labe ad partem orient. pagi (J. Rydlo 1984 ROZ); Lazn¢ Bohdane¢ (V. Horak 1929
MP); Lazné Bohdane¢: ad ripam rivi Opatovicky kanal situ merid. a piscina Bohdane&sky rybnik (V. Hordk 1956
MP); Lohenice: in pratis ad ripas piscinae Buiikov (C. Deyl 1976 herb.); Ohrazenice: loca graminosa contra
bibariam U Kalvodi dictam (J. Danihelka 1994 herb.); Pardubice: colonia Dukla (V. Hordk 1966 MP);
Pardubice: Pardubicky (R. Hendrych 1942 PR); Pardubice: viridiarium TyrSovy sady (V. Hordk 1973 MP);
Svitkov: in prato humido (Reitmayerova 1974 MP); Tynec nad Labem: loca humida 1,5 km a ponte trans flumen
Labe ad septent.-orient. versus (J. Rydlo 1983 ROZ); Tynec nad Labem: pratum ad ripam sinistram fluminis
Labe 0,7 km situ septent.-occid. a statione ferriviae Kojice (J. Rydlo 1984 ROZ); Valy: ad ripam sinistram
fluminis Labe non procul a ponte secundo flumine (J. Rydlo 1985 ROZ). 16. Znojemsko-brnénska
pahorkatina. Brno-Pisarky: rudera in valle Libugino udoli (Chadimova 1968 BRNU); Ceska: pratum ad
stationem ferriviae (J. Dvofak 1947 OP); Chrlice (A. Wildt 1911 BRNM); Ivanéice (A. Schwider 1881 BRNM);
Lhanice: pratum humidum in alluvio rivi Mohelni¢ka ca. 1,2 km situ occid.-merid.-occid. a pago (R. Repka 1995
herb.); Naceratice: ad cotam 244 Steinbergen dictam ad orient. a colle Naderaticky kopec versus (F. Kvapilik
1933 OLM); RakSice: in pratis humidis Slatiny (). Horfiansky 1949 BRNM); Unanov: pratum ca. 0,5 km situ
merid.-orient. a pago (Pokorna 1972 BRNU); Znojmo: in valle fluminis Dyje (A. Oborny 1880, 1894 PRC; 1894
BRNU); Vitonice: in pratis humidis (J. Horflansky 1945 BRNM). 18a. Dyjsko-svratecky wval. Bulhary: pratum
ad ripam dextram fluminis Dyje ca. 1,2 km situ septentr.-septentr.-occid. ab ecclesia (J. Danihelka 1995 herb.); In
pratis inter pagos Bulhary et Rakvice (J. Podpéra 1905 BRNU); Drnholec: in pratis ad ripam dextram fluminis
Dyje situ merid.-orient. ab oppido (F. Slavofiovsky 1953 BRNU); Kostice (J. Podpéra 1921 BRNU); Popice:
prata prope pagum (J. Podpéra 1924 BRNU); Pfitluky (H. Laus 1934 PR); Lednice: pratum ijuxta marginem
silvae 0,5 km situ septentr.-occid. a sacello castelli (J. Danihelka 1995 herb.). 18b. Dolnomoravsky tval. Veseli
nad Moravou: prata subhumida ad ripam fluminis Morava (F. Weber 1926 BRNM). 20a. Bulovicka
pahorkatina. Slavkov: in fossis ad piscinam (sine coll. 1918 BRNM). 20b. Hustope¢ska pahorkatina.
Slapanice: prata sub colle Santon (J. Bily 1921 BRNM); Kory&any: in vicinitate oppidi (T. Martinec 1933 PR).
21a. Hanacka pahorkatina. Dédice (V. Skfivanek 1910 BRNM); Dé&dice: loco Hradek dicto (V. Skfivanek jun.
1920 BRNM); Lutopecny: fovea argillam tribuenda situ orient. a pago (H. Zaviel 1965 BRNU); Slatinky (F.
Weber 1977 OLM). 21b. Hornomoravsky tival. Olomouc-Cernovir (F. Coka 1906 BRNU; F. Weber 1934 PR,
PRC; 1935 PR; H. Laus 1936 BRNU); Olomouc-Cernovir: pratum ad ripam dextram fluminis Morava situ
septent. ab arenifodina Jezirka dicta (. Deyl 1974 herb.); Olomouc-Hej¢in (H. Laus 1919, 1920, 1929 BRNU;
1930 BRNU, MP, PR, PRC; 1931 PR; 1932, 1933 PRC; 1935 BRNU, J. Otruba 1941 PRC); Olomouc-Nové
Sady: ad ripam dextram fluminis Morava ad marginem merid. partis urbis (C. Deyl 1967 herb.); Olomouc-Lazce
(H. Laus 1912 BRNU); Hej&in: prata ad ripam rivi Mlynsky potok (C. Deyl 1964, 1995 herb.); Hejcin: in pratis
ad stationem vim electricam fabricandam (C. Deyl 1989 herb.); Hluovice: prata humida Dolanské louky dicta
ca. 1 km a pago et situ occid. a ferrivia (C. Deyl 1996 herb.); Repéin: prata humida trans fabricam ferrariam
Moravské Zelezarny ad pontem Plany mostek dictum (C. Deyl 1967 herb.); StfiZzovice, Bagnov (H. Zaviel 1965
BRNU).

Mesophyticum:3la. Plzefiska pahorkatina vlastni. Bozkov: ad viam secundum silvam Pytel 1,5 km
ad orient. a pago versus (E. Kuhnova 1979 PL); In limitibus infra Horni Lochotin (F. Maloch 1902 PL); Lochotin:
in pratis Lochotinské louky (F. Maloch 1936 PL); Plzefi, colonia Doubravka (J. Indrova 1985 ROZ); Radcice (ex
herb. P. Hora 1882 PRC); Senec: ripa petrosa fluminis MZe loco Dobra voda dicto (F. Maloch 1900 BRNU);
Senec: ad marginem viae publicae (F. Maloch 1925 BRNU). 32. K¥ivoklatsko. Druztova: ad ripam saxosam
fluminis Berounka infra molam Certtiv mlyn dictam (F. Maloch 1906 PL); Plana: ad ripam petrosam fluminis
Berounka (F. Maloch 1900 PR); Racice: ad ripam dextram fluminis Berounka 0,2 km situ orient. a pago
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(J. Kostkova 1989 ROZ); Roztoky: in declivibus schistaceis apud viam publicam ad declive occid. collis

Leontynin vrch versus (J. Dostal 1960 PR); Zbe¢no: vallis rivi Kli¢ava (Lansky potok) ad ostium vallis Kovafuv

luh dictae (J. Rydlo et J. St&pankové 1983 ROZ); Vallis rivi Kli¢ava inter casam venatoriam Klitava et alteram

Svata Markéta dictam haud procul ab oppido Zbeéno (1. Klastersky et J. Trakal 1947 PR); Zdice: limites agrorum

loco V hroudég dicto (J. Dostal 1941 PRC). 35¢. Pfibramské Podbrdsko. Lhota u Pfibramé (J. Pyskova 1988

ROZ); Orlov: ad pedem collis Tfeme$n4, 1,5 km situ merid.-orient. a pago (K. Bedek 1962 PR); Podlesi (E.

Hlavadova 1963 PR); Podlesi: 1 km situ merid.-occid. a pago (J. Py¥kova et P. Pysek 1988 ROZ);

Pfibram-Bfezové Hory: platea Tfemosenska (J. Py3kova et P. PySek 1988 ROZ); Pfibram-Btezové Hory: pratum

ad fodinam Anenska 3achta (M. Kaiser 1961 PR); Pfibram: in pratis ad viam in pagum Dubenec versus (K. Tocl

1909 PR); Piibram: platea Generala Khola (J. Py3kova 1988 ROZ); Pfibram: platea Pahorkova ulice (J. Pyskova
et P. PySek 1986 ROZ). 37e. Volyiiské PiredSumavi. Strakonice: in pratis planitiei Na bahnech situ orient. ab

oppido (J. Moravec 1948 PR). 371. Ceskokrumlovské pied$umavi. Bfezi ,,nad Vltavou* (J. Vanééek 1961 CB).

40a. Pisecko-hlubocky h¥eben. Hluboké nad Vltavou (F. Jechl 1848 PR). 41. St¥edni Povltavi. Celina: pratum

ca. 1 km situ septentr.-occid. a pago (J. Danihelka 1994 herb.); Ceréany: pratum ad ripam dextram fluminis

Séazava contra stationem ferriviae (M. Hosti¢ka 1956 MP); Modfany (Bauer 1888 PRC); Novy Knin (J. Vacha
1937 MP); Radotin: pratum trans ecclesiam ad flumen Berounka (A. Sobotkova 1961 PR); Vrané nad Vltavou:

pratum ad ripam fluminis Vltava infra lacum structilem (M. Hosticka 1954 MP). 42a. Sedl¢ansko-milevska
pahorkatina. MutiSov: ad tramitem arvensem supra rivum Mastnik ca. 2 km a statione ferriviae in oppido
Sedltany versus (C. Deyl 1969 herb.). 45a. Love&kovické stiedohof. Dobrna: in pratis ad viam publicam ad
vicum Bfeziny versus (K. Kubat 1984 LIT); Horni Chlum: loco Buschmiihle dicto in colle Velky Chlum (ex herb.

H. Meissner 1942 PR); Konojedy: pratum ad septent. a pago versus (K. Kubat 1978 LIT); Kozly: limes ad pedem

collis cum cota 438 situ occid. a pago (K. Kubat 1968 LIT); Kundratice: saltus sub monte Varho3t' (K. Kubat
1978 LIT); Mystice: ager ad pedem orientalem collis K¥iZova hora (K. Kub4t 1968 LIT); Suletice: prata apud
cotam 424 (K. Kubdt 1968 LIT); In humido situ septent.-occid. a cota 409 inter vicos Tfebusin et Repéice (K.
Kubat 1966 LIT); Zadni Nezly (K. Kubat 1964 LIT). 46b. Kanon Labe. Dé&¢in: platea El. Krasnohorské (L.
Klimesova 1969 L1T); Dé&cin (F. Malinsky 1856 PR). 51. Polomené hory. Rochov: trames arvensis ad silvam Na
Cernéi dictam situ orient. a pago (K. Kubat 1964 LIT); Truskavna: fundus vallis 0,3 km ad orient. a pago versus
(J. Rydlo 1984 ROZ); Tuhanec: ad marginem viae publicae ad septent.-orient. a piscina versus (K. Kubat 1967
LIT); Usték: pratum in fundo vallis Pta&i diil ad viam publicam ad vicum Tet&inéves versus (K. Kubat 1987 LIT).
55b. Stiedni PojizeFi. Zasada (M. Studnitka 1983 LIM). 55d. Trosecka pahorkatina. BranZez: exadversum
bibariam (Z. Danihelkova 1994 herb. J. D.). 56b. Jilemnické Podkrkonosi. Pecka: declivia situ orient. a pago
(V. Horak 1960 PR). 57c. Kralovédvorska kotlina. Dviir Kralové: prata in vicinitate oppidi (C. Deyl 1983
herb.); Choustnikovo Hradisté: in pratis ad piscinas prope pagum (C. Deyl 1983 herb.). 58b. Policka kotlina.
Police nad Metuji: prope oppidum (Koliha 1914 PR). 59. Orlické podhiifi. BraZec: ad viam publicam situ occid.
apago (K. Kréan 1967 PR). 60. Orlické opuky. Kfovice: pratum apud viam publicam in oppidum Dobruska ver-
sus ad marginem occid. pagi (R. Repka 1997 herb.); Val: trames arvensis trans piscinam Mog¢idlo dictam (V.
Krejcar 1651 PRC). 61b. Tyni$t’sky vival. Nepasice: pratum ad marginem merid.-orient. pagi (J. Rydlo 1985
ROZ); Tiebechovice pod Orebem: in prato ad ripam dextram fluminis Orlice 1 km situ occid. a statione ferriviae
(J. Rydlo 1985 ROZ). 62. Litomy$lska panev. Boh[u]fiovice: in fruticosis prati Folurka dicti (B. Fleischer 1905
PR, PRC); [Dolni] Sloupnice: in prato vallis Velkostranské Dolce dictae (B. Fleischer 1905 PR); Ném¢cice:
pratum Vypustény rybnik dictum (B. Fleischer 1901 PR). 63b. Potitejnské kopce. Ad ruinas arcis Potstejn (J.
Vicha 1937 MP). 63f. Ceskotiebovsky aval. Usti nad Orlici: secundum viam ad ferriviam (F. Trojna 1942
PRC). 63h. Svitavsky uval. Svitavy (J. Miiller 1947 BRNU). 63k. Moravskotiebovské vrchy. Inter oppidum
Letovice et collem Piseény vrch (,,Letovice-Pise¢na“) (M. Kobelkova 1980 BRNU). 64a. Priithonicka ploSina.
Ujezd: pratum infra piscinam Vrah dictam (J. Grulichova 1978 BRNU). 64b. Jevanska ploSina. In pratis inter
pagos Zelivec et Kostelec u K¥izkii (M. Lhotska 1972 PR). 65. Kutnohorska pahorkatina. Mczholezy: pratum
infra officinam calcariam Ce¥pivarna dictam (J. Veptek 1943 PRC; J. Veprek 1946 ROZ). 67. Ceskomoravska
vrchovina. Bfezka: prata humida vallis rivi Drchalka cca 0,9 km situ septent.-septent.-orient. a pago (R. Repka
1995 herb.); Velké Meziti¢i: pratum in declivi septent.-orient. collis Vrchovec (549) ca. 1,65 km situ septent.-ori-
ent. a statione ferriviae, ca. 520 m s. m. (R. Repka 1995 herb.). 68. Moravské podhiifi Vysotiny. Ad viam inter
oppidum Adamov et vicum Babice nad Svitavou (C. Hanacek 1891 BRNU; L. Vanétkova 1974 BRNM);
Ivanovice: prata in colle ,Baba* (sine coll. 1974 BRNU); Klepatov: in hortis (J. Smarda 1925 PR); Lhota
Rapotina (V. Horak 1929 MP); Ochoz u Brna (E. Formanek sine anno BRNM); Omice: secus viam ad marginem
septent.-orient. silvae, ca. 1,5 km ad merid. a vico versus (M. Smejkal 1968 BRNU); Rosice: secundum viam in
initio vallis Chroustovské tdoli (H. Kfivankova 1978 BRNU); Jehnice: in pratis humidis (A. Wildt 1901
BRNM); Tetcice: ad piscinam ca. 0,3 km situ septent.-orient. a mola Tetéicky mlyn (A. Foralova 1978 BRNU);
In aggere ferriviae inter pagos Tetéice et Rosice ca. 0,7 km a statione ferriviae Tet¢ice (A. Foralova 1978 BRNU);
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Vranov: in pratis humidis ad initium vallis Jehnické udoli (I. Czizek 1904 BRNU); Zbon&k: pratum in declivi
merid. supra rivum situ occid. a pago (Mrazkova 1982 BRNU). 69. Seéska vrchovina. Hlinsko: iuxta viam
publicam in pagum Rva&ov versus, ca. 0,75 km situ merid.-occid. a statione ferriviae versus (J. Danihelka 1999
herb.). 70. Moravsky kras. Téchov: campus cis deversorium Skalni mlyn (Zachoval 1983 BRNU).

Locationes incertae: ,BfeZnic in B6h.“ (coll. illegib. [ex herb. scholae silviculturae Zakupy] sine
anno PR). In pratis et virgultis in ripa dextra fluminis Labe inter oppidos Brandys nad Labem et Stary Pferov [an
Stara Boleslav recte?] (V. Jirasek 1935 PRC). Praha. Praha (W. Mann 1820 PRC; sine coll. 1926 PRC).

Rodwell 1. S. (ed.)
British plant communities 5. Maritime communities and vegetation of open habitats.
Cambridge University Press, Cambridge 2000, 512 str., 26 obr. [Kniha je v knihovn& CBS.]

Tento paty, zavérecny svazek rozsahlého dila o britskych rostlinnych spolegenstvech, jehoZ spoluautory jsou
C. D. Pigott, D. A. Ratcliffe, A. J. Malloch, H. J. Birks, A. J. Proctor, D. W. Shimwell, J. P. Huntley, E. Radford,
M. J. Wigginton a P. Wilkins, pojednava o riiznych typech vegetace na mofském pobfeZi a o vegetaci naruova-
nych stanovist’,

Celkové pojeti kompendia se dosti li$i od podobnych zpracovani vegetace na evropském kontinentu. Fytoce-
nologicka metodika se vyvijela v riznych evropskych stitech celé minulé stoleti, zatimco Britové tento zpusob
studia vegetace nepfijali. AZ v roce 1975 na popud Donalda Pigotta a Dereka Ratcliffea vznikla pracovni skupi-
na, ktera si dala za ukol zpracovat britskou vegeta&ni klasifikaci (National Vegetation Classification). Zakladnou
se stala universita v Lancasteru, koordinatorem John Rodwell. Prace byla trvale finanéné podporovana Nature
Conservancy Council, tj. organem statni ochrany pfirody. V roce 1991 u pfileZitosti vydani prvého svazku byla
uspofiadana mezinarodni konference za ucasti evropskych fytocenologt. Ti pak vyznamné pomohli pfi zalenéni
britskych spolecenstev do ,kontinentdlniho* fytocenologického systému. Vysledny pfehled je pfipojen na str.
498-512 tohoto posledniho svazku.

Piesto koncepce sbirani dat a tfidéni spole€enstev ziistava osobité britska. Zatimco na evropském kontinentu
je snaha studované vegetaéni jednotky popsat floristicky, hledat jejich vztahy k jinym jednotkam na zakladg flo-
ristického principu, a studium stanovisté zahrnout spise az do druhého planu, britské vegeta¢ni jednotky jsou t¥i-
dény nejdrive podle typt stanovisté a teprve uvnitf téchto hlavnich skupin bud’ podle dominant (viz kli¢ k po-
bieZnim slaniskiim) nebo dominant a skupin diagnostickych druhii (vizkli¢ k plaZzovym spolecenstviim a pobiez-
nim dunam).

Velice obtizné bylo tfidéni vegetace naruSovanych stanovist, protoZe v této kategorii jsou spojena plevelovi
spolecenstva, se$lapavané travniky, spoledenstva zdi, okraje rybnika a fek, skladky apod. Autofi vyuzivaji proto
pfi sestaveni klice etnosti vyskytu ur€itého druhu a doporu¢uji hodnotit vzdy dohromady nékolik podobnych
snimk v tabulce.

Osobité britské pojeti pochopi , kontinentalni* botanik, jakmile Britské ostrovy navstivi, Pfiroda Velké Brita-
nie je totiz nesrovnatelné vice zménéna lidskym pfig¢inénim neZ p¥iroda ostatni Evropy, kde zastaly i béhem tisi-
cileté¢ho osidleni nékteré krajiny méné ovlivnéné, a staly se tak vhodnym pfedmétem studia vzajemnych vztahi
rostlin. Bylo proto mozné rozpoznat dobfe vyhranéna spoledenstva, vypracovat jejich hierarchicky systém i urcit
indikacéni hodnoty jednotlivych druhii (viz napf. Ellenbergiiv systém).

Dilo British plant communities je obdivuhodnym poéinem. Jedna se v podstaté o originalni studii, zpracova-
nou v kratkém &ase 25 let. Vychazi viak z dlouhé tradice studia autekologie jednotlivych druht, zejména znalosti
o chovani slanomilnych a pobfeZnich druhu, coZ je vyborné zuzitkovano v poslednim patém dilu. Vynikajici jsou
partic v ivodu jednotlivych oddili, pojednavajici o dynamice spoletenstev, napt. na ekotonech vznikajicich
v mofiskych zatokach, piseénych dunach a na skaliscich. Velice instruktivni jsou mapy vyskytu jednotlivych spo-
le¢enstev mofskych slanisek.

Publikace je uspofadana podle téchto Etyf stanovistnich skupin: (1) spoledenstva slanisek,(2) spolecenstva na
¢are pfilivu, mobilnich dun a zpevnénych dun, (3) spolecenstva piimofiskych utest, (4) spoleenstva narusova-
nych ploch. Jedna se o velmi heterogenni soubor spole&enstev, ktera jsou shrnuta do vétsich celkt podle ekolo-
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gickych podminek stanoviit’. Pro jejich popis je oviem zasadni vliv klimatu a sloZeni hornin a pldy, ale autofi se
snazili pro charakteristiku spolegenstev vyuzivat idajii o hospodafeni na lokalitach jako je pastva, koseni, se§lap,
hnojeni, vypalovani, orba apod. a vyjasnit si vliv t&chto lidskych &innosti na utvéfeni floristické i prostorové
struktury. Tyto idaje se promitaji do podkapitol v popisech jednotlivych spolecenstev a jejich skupin.

Kazda stanovistni skupina ma obecny ekologicky a chorologicky Givod, je provedeno srovnani s podobnymi
vegetacnimi typy na kontinentu. Dale nasleduje kli¢ k uréeni spolecenstev a popis vlastnich spolecenstev podle
pevné uréené struktury odstavet (synonymika, stalé druhy, vzacné druhy, fyziognomie, podjednotky, stanoviste,
zonace a sukcese, roz8ifeni, pfibuzenské vztahy). Pfesto je u mnoha jednotek chapan jako malé esej, ktera shrnu-
je nazory na méné znamé typy bez pevného ramce. Vétsina spoledenstev je doloZena floristickou tabulkou, ktera
udava pro kazdy druh frekvenéni tfidy, v zavorce rozsah pokryvnosti v Dominové stupnici, pro kazdé spolegen-
stvo pocet snimk a u nékterych méfeni fyziognomickych znaki porostu a rozbor pidnich vlastnosti. Bez znalos-
ti konkrétnich porosti na misté a bez syntetickych tabulek je tézké posoudit, jak autofi vyli§ovali jednotliva spo-
leCenstva. Zda se viak, ze hlavnim kritériem bylo pfevladajici postaveni, dominance nékterého druhu, jenom
v men$im po¢tu pfipadi skupina diagnostickych druhii, jak tomu je naopak u vétiny , kontinentalnich* spole-
Censtev. Vzhledem k tomu, Ze spolegenstva nejsou popsana podle kodu fytocenologické nomenklatury, neni uve-
den typovy snimek a nemaji ani pojmenovani podle kddu, je tieba chépat ptedlozené dilo jako prvni svébytné pii-
bliZeni britskych botaniki ke klasifikaci vegetace Spojeného kralovstvi. Pro vzajemné dorozuméni je velice di-
lezity apendix na konci knihy, pfehled vy38ich jednotek kontinentalniho fytocenologického systému, do néhoz
jsou zafazena spolecenstva nalezena na britskych ostrovech, Dal3i studia prokazi, zda pocet dosud asi 30 % brit-
skych spolecenstev, ktera mohla byt zafazena do evropského systému, se jedté zvysi, ¢i zda nezatazena spolecen-
stva budou vystavena jako samostatné jednotky s atlantskym roz3ifenim.

V kazdém pfipad¢ kolektivu autort britskych rostlinnych spole€enstev gratuluji!

Jarmila Kubikova
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