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Introduction

Ditrichum flexicaule s. 1. is a variable taxon distributed over almost nII the world.
Frisvoll (1985) reports this complex from the followi g to Index
Muscorum Wijk & al. 1962): Europe, North America 1 Central America 2 Asia 1,
Asia 2, Asia 4, Australia 2.

In the Czech and Slovak Republics, two groups can be distinguished within this col-
lective species. Besides D. flexicaule (Schleich. ex Schwaegr.) Hampe there is
another conspicuous taxon. At present, according to Allen et al. (1994), this taxon
should be named D. gracile (Mitt.) Kunze, described from Ecuador (= D. crispatissi-
mum (C. Miill.) Par.). The taxonomy of the whole group has been treated by Fris-
voll (1985).

Crum & Anderson (1981) report that D. flexicaule shows exceptional varia-
bility, and they furthermore write that at the extremes of development, several habitat re-

P have been gnized. Small plants with small leaves and only slightly excurrent
costae have been called the var. densum (BSG) Braithw., and a form with even smal-
ler leaves is called the var. densum fo. brevifolium (Kindb. ex Macoun) Grout. The
var. densum frequently produces stout erect “flagelliform™ branches; to this form the
name fo. estellae Habeeb can be applied. Robust plants with long, loosely flexuose,
and more or less twisted leaves with long excurrent costae have been called D. gigan-
teun Williams and D. flexicaule fo. sterile (De Not.) Smirn.

According to Tuomikoski & al. (1973), Ditrichum giganteum appears to be dis-
tinct from D. flexicaule, ‘judged from the growing immixed’. From our experience in the
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Canadian Rockies and many other places, we have drawn just the opposite conclusion
and have related all dlﬂerences in size, app and ic detail to conditi

of growth (esp ly shade and moi ).” Duell (1992) also prefers evaluation of
D. crispatissimum (= D. gracile) at the variety level only.

Frisvoll (1985), having evaluated taxonomically the whole collective taxon
D. flexicaule s. 1., conceives D. crispatissimum (C. Mill.) Par. (= D. gracile) on the
species level. More recently, after Frisvoll's evaluation, the species was studied by
Casas & al.(1990, 1992) in the Iberian Peninsula and the adjacent islands, and by
Smith (1993) in Great Britain and Ireland. Smith (1993) writes of this taxon:
“Although most specimens are easily identifiable, D. flexicaule and D. crispatissimum
are poorly defined on a par with species such as Racomitrium heterostichum and R. af-
fine or Ulota bruchii and U. crispa.”

The taxonomy of this group is difficult, in the first place because the ecological am-
plitudes of the two taxa overlap. D. gracile is apparently a relatively young taxon and is
separated from D. flexicaule s. s. by a barrier which probably shows different intensity in
different parts of its range, in depending on the ecological condition in each region.

This paper is part of a treatment of the genus Ditrichum Hampe in the region
under study. Its purpose is also to evaluate and illustrate the variability of the taxa under
study, using multivariate analyses. On the basis of a study of available herbarium mate-
rial, the distribution in the region under study is also evaluated. Both species are compre-
hended as a poorly-defined species, as there exist some transitive forms between them,
even if most specimens are easily identifiable.

Material

The results presented here are based on a study of herbarium specimens from the
collections of BRA, BRNM, BRNU, CB (one specimen), LIT, OLM, OP, PL, PRC and
those from private herbariums of B. Buryovd (herb. BUR), RNDr. Z. Hradilek (herb.
HRA), Z. Pilous (herb. ZP), and Prof. Dr. J. Véfia, DrSc. (herb. VAN). It was impossible
10 borrow material from the herbarium SLO for the necessary studies.

In herbarium specimens the term mixed “population” is given in quotation marks,
as it only pertains to dead plants which have only been studied morphomwlcally In lhc
case of material included in multivariate analyses, the bers of the
are printed in boldface type in the list of localitiés. The multivariate analyses also includ-
ed a number of specimens coming from territories other than the study region. These are
listed in Table 2.

Methods

In order to und d the boundary b the two taxa within D. flexicaule s. 1.,
it was necessary to carry out a morphometrical analysis. The use of multivariate methods
in \hc evaluation of such series has been summarized, e. g., by Podani (1994). For the

ical . I selected at random 95 specimens, coming mostly from the
Slovak and Czech Re publics. Ten such speci came from other temtorm (see Tab-
le 2). Within this series, I also eval d dupli p deposited in various herha-
riums. In all, I have d 29 dupli peci belonging to 13 *
from 13 localities.
The h ical analyses involved 7 ch whlch have also becn used by
other authors to separate the two taxa, and which are p in

cach specimen. They are the following: absolute number of hyahne cells al the edge of
leaf base (hyacel); curvature of cell wall at leaf base near costa (curvat), using a 1-3
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scale (straight, i di curved); lute length of leaf (leafle) in mm; awlness of
leaf (awlm) using a 1-3 scale (not awl- shaped intermediate, awl shnped). length ratio
of cells on costa: cells on leaf edge in its awl-shaped part (shorte), using a 1-3 scale
(longer on costa, intermediate, shorter on costa than on edge); denticulation of leaf tip
(tootne), using a 1-4 scale (1 = not toothed, 4 = most toothed); absolute breadth of tip at
a distance of 35 um. The values of each of these characters were determined three times
and averaged for the multivariate analyses. The metric characters include hyacel, leafle,
and tipbre. Ordinal scale was used to estimate the curvat, awlnes, shorte and tootne. Such
a series, common in taxonomic studies, in which characters are estimated using various
scale types, can be termed mixed data.

Two methods of multivariate analysis have been used to evaluate the data obtained:

1. First the principal component analysis (PCA) was used (Fig. 3) (ter Break
1987). The method is based on correlation matrices. The individual samples were
ordinated by means of this method. However, the use of this method is not quite correct,
asitp that most ch show normal distribution. This, however, can only be
presumed in the series under study for three of the seven characters measured (leafle,
upbre. hyacel). Using the PCA, however, the series was dmded mlo two groups corre-

2 to my evaluation, those samples that were subj;
Iymg more or less between the two groups. The PCA has also made it possnble to esti-
mate the significance of the characters mentioned above (hyacel, curvat, leafle, awlnes,
shorte, tootne, tipbre).

2. Second, the principal co-ordinate analysis (PCoA) was carried out (Figs. 4, 5),
performed by the PRINCOOR programme from the SYN-TAX 5.0 parcel (Podani
1994) using the Gower coefficient. This method is ecarmarked for mixed data and thus
can be considered to be quite appmpnate for the case of the series under sludy By
means of this progi T have obtained the di of the parti p
three axes. Fig. 4 shows the plots of these points on the base level. For both taxa, this ﬁg-
ure shows only the visible samples, the intermediate types (rings) and the boundary sepa-
rating them.

3. A dendrogram has also been constructed (Fig. 6) with the use of the Gower coef-
ficient and the average linkage clustering method. The dendrogram clearly shows the po-
sition of all samples under study. Various letters have been used to indicate duplicate
specimens from the same ‘populauon Dashes denote transitive samples.

In 20 luded in multivariate analyses, also the axillary hairs were eva-
luated (Fig. 7) I measured their length (um) and determined the number of cells that
formed them. On the basis of results obtained from the PCoA, the specimens were clas-
sified under either taxon. The t- -test was used to compare the mean lengths of axillary
hairs in the two series. The sp bel g to the intermediate series were not
evaluated.

Since the fructification of the taxa under study may differ in different regions, it is
important to estimate the fructification of the two taxa. Data on the percentages of fertile
spet.imcns of D, flexicaule are based on all herbarium specimens except those deposited
in BRA, OP and LIT. In the region under study, D. flexicaule is more frcquenlly fertile,
and thus the approximate value of p age of s which devel
is sufficiently significant. In the smdy reglon D. gracile is only excepllonally fcrule. and
T have evaluated all known fertile specimens from that region.

The localities in the Czech Republic are listed ding to the phy hic divi-
sion of Skalicky (1988), lhosc in Slovakia according to Fumk (I980) W'tlun in-
dividual districts the localities are arranged chronologically. In case a taxon was
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repeatedly collected in a locality, this locality is included according to the earliest find-
b;

ing. The localities are indi

o
in gr

y sep:
P pping grid is i

only if they are more

than 3 km apart. The central E Tuded for better ori (cf.
Slavik 1986).
Tab. 1. Comparison of D. flexicaule and D. gracile, with cmphasis on ified
according to Frisvoll 1985).
Cha Ditrichum flexicaul Ditichean graciie
Robustness and size usually the smaller of the usually the larger of the
(Table 1,2: C, B) two, usually not robust, two, usually robust, (3)4 - 7.5 cm
(0.5) 1-5(~6)cm
Colour usually dull green or usually glistening y i
green green or golden
Tomentum stems often densely matted with |usually less tomentasc and the
(Table 1, 2:A) red-brown tomentum, but cushions looser, but rather
slightly tomentose tufts occur | densely tomentose tufts occur
Leaves, orientation when dry subulae rarely spirally twisted | subulae often spirally twisted
(Table 1, 2:A, B) together, rarcly falcate, not together, often
secund falcate, sometimes secund
Leaves, length relatively short, + 3 mm relatively long, 4 - 7 mm
(Table 1, 2:C)
Leaves, from base rather suddenly lamina more gradually tapering
(Table 1, 2:C) dintoa ively |towardsa ively long
short subula subula
Leaves, dentation of subula none or a few small teeth at the | frequently spinulose-
(Table 1, 2:D) extreme apex, rarely more denticulate at the apex and
denticulate minutely denticulate for quite
a distance down the
margin, sometimes almost
entirely
Costa, rance and dorsally convex and well-defin- | less dorsally convex and
imi (Table 1, 2:E) ed towards the lamina ill-defined
Costa, dorsal cells usually longer than the adjacent |usually shorter than the
(Table 1, 2:G) laminal cclls adjacent laminal cells
Cells of the leaf base, structure | isodiametric or shortly rectangular with
(Table 1, 2:F) straight to slightly curved walls
Cells of the marginal border of | relatively short and thick- narrow, clongate and frequently
the leaf base (Table 1, 2:F) walled, usually distinctly pseudohyaline, usually less
marked towards the inner marked towards the inner cells
laminal cells in (0) 1-2(3) rows |in (1)2—4 rows

Key distinction of the two taxa can be made as follows:
l)n-ummhna.humOJmhn@:ubuhe.whﬂmedwhm&y.demkdunhqm.dw-
sal costal cells on the upper part of the leaf usually shorter than the adjaceat laminal cells. Cells of the leaf
b&mﬂyd«lﬂ:wﬂhmvednhcdhﬂﬂ:n-mbmoﬂhubmm.emud

frequently pscudohyaline.

aa) Plants smaller, leaves = 3 mm long, subulate, no denticulation at the apex,
part of the leaf usually longer than the adjacent laminal cells. Cells of the leaf base isodiametric, or shortly
mhwﬂhﬁidﬂw:ﬁﬂlymﬂm.&mdhmmoflheubuerehiwly

short and thick-walled.

Ditrichum gracile
dorsal costal cells in the upper

Ditrichum flexicaule




Results

Fig. 1 shows a typically developed D. gracile plant and details. The same parts of
atypically developed D. flexicaule plant are shown in Fig. 2. The differences between
these two taxa are shown in Table 1.

Fig. 3 shows the results of the PCA. The transitive forms, indicated by crosses (pro-
bl ical les by slanting dashes) lie between D. flexicaule (D. f) and D. gracile

S

part, C. Leaves. D, Subula,
and

Figure I. Ditrichum gracile (Mitt.) Kunze — A. Plant. B, Detail of the plant 3
E. Cross sections laminal cells of the leaf.

of the leaves. F, Cells of the leaf base. G. Dorsal costal
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(D. g.). The vectors indicate characters on the basis of which the multivariate analysis
has been implemented (hyacel, curvat, leafle, awlnes, shorte, tootne, tipbre). The dis-
tribution of the samples along axis 1 is explained by hyacel, curvat, leafle, awlnes and
shorte. The fairly uniform distribution of the characters and the proximity of the vectors
indicating them (awlnes — a supplementary vector) suggest their mutual correlation. The
distribution of the samples along axis 1 is the least clearly explained by tootne and
tipbre. The greater variability of characters found at the leaf tips, as compared with other
parts of plant, is logical, since the leaf tips are the least p d against the infl of
external environment. A similar ph is also d in some other taxa
(¢. g. Racomitrium, Schistidium etc.). It is evident from the results of the PCA that the
two groups pass into each other through the transitive types.

Fig. 4 shows the results of PCoA. The diagram only includes the visible sampl of
the series under study. The samples are densely aggregated in the right part of the dia-

2

4L mm

Figure 2. Ditrichum flexicaule (Schleich. ex Schwaegr.) Hampe — Explanations as in Figure 1.
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Figure 3. Principal analysis of Ditrichum fl le sensu lato, character vectors (lines) and num-
bers of samples. D. g. - Ditrichum gracile, D. f. - Ditrichum flexicaule 5. s., X - transitive samples,
/ - problematic samples.
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gram (D. f), indicating greater homogeneity of the D. flexicaule group as compared with
D. gracile, the plots of which are more scattered in the left part of the diagram (D. g.).
The transitive types are indicated by rings and surrounded by a solid line. The horseshoe
shape of the belt they form is the result of the so-called arch (or horseshoe) effect, which
is usually considered an undesirable property of metric ordination methods (Podani
1994). Furthermore, it is evident from the diagram that the two groups merge through
transitive types which are less abundant than the typical taxa. The series is primarily di-
vided along the first axis, which expresses the highest variability after the reduction of
the original multidimensional space (Podani 1994). It is evident from Fig. 5 that the
variability in the size of the third axis is greatest in the transitive samples.

In many respects, the results are much more clearly shown in the dendrogram in
Flg 6 me thc dcndmgmm the exact position of all samples is evident. The position of
di two facts: 1) The series under study compnses a mixed

populauon (A B, F, K). 2) The variability of the individual “populauons is consider-
able (C, H, J). The two groups into which the series under study is divided in case that
the considerable variability and mixed “populations™ are disregarded, are defined only at
a high level of the Gower coefficient. The morphology and variability of the axillary
hairs of both species is shown in Fig. 7. The mean length of the axillary hairs in speci-
mens of D. flexicaule was x = 184.0 mm, s. d. = 22.9 mm (n = 12), that of D. gracile was

1050
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Figure 5. Principal co-ordinate analysis by PRINCOOR Tridi i diagram. Explana-

tions as in Figure 4, dotted area = transitive samples.
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X =269.3 mm, s. d. = 94.8 mm (n = 4). These mean values are statistically non-signifi-
cantly different at p = 0.05. The evaluation of axillary hairs is impracticable in all speci-
mens.

Table 2. Specimens. comng from localities outside the study region, included in multivariate analyses.

D. 2. Voralberg, Gofnerswald at Feldkiich, 1890, Scheible, herb. ZP.

D. g. Festungberg at Ruffstein, 23. 8. 1860, J. Juratzka, herb, ZP.

47 D. f. Unterhberg, Bartsch, herb. ZP.

52 D.f USSR, 64°40N - 43°20'E, prov. Archangelsk, distr. Pinega, Golubino, Tarakanij ravine, S facing
slope with gibs outcrops, on gibs, 100 m, 10. 8. 1988, M. Ignatov, herb, ZP,

D. g. ad D. f. vergens, Canada, Alberta, on dry boulder near stream Maligne Canyon, Jasper National
Park, 3,600-3,800 fi., 23. 6. 1955, H. Crum, herb. ZP.

D. g. British Columbia, Chilewack valley, limestone outcrop near intersection of Sleas Creek with

Chilewack River, open silt on clift shelves, 16, 11. 1978, W. B. Schofield et J. van Veltzen, herb. ZP.
DfUSSR.Camu Georgia, on dry rocks on hillside above the Turtle lake, Thilisi, 17. 6. 1985, C. C.
Townsed, herb.

&8

-

53

54

55

56 D.g. ldeverngmuSuhumnu.Bulehﬂ.mundnedmmTu7 1937, Z. Pilous, herb.
- zp.

73

D. . Rossia Subcarpatica, Kosovskd Polana, 16. 8. 1937, Z. Pilous, herb. ZP.
D. g. Lunz, oaly steril., 1894, Handke, PRC.

Table 3. Fructification of D. flexicaule (Schwaegr.) Hampe in the course of the year (X - number of
moath, X — number of specit with

1-0,2-1,3-2,4-7,5-9,6-6,7-13,8-4,9-4,10-3,11-1,12-0.2 =49

D.g. D.g.ad D.f. vergens D.f.

100 pm

Hgn7.A_n'Il-ylm’n. itri gracile (D. g.), Ditri flexicaule s. . (D. f), D. gracile (D. g.) ad D. fle-
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Taxonomical estimation of the group under study

In the case of typically developed plants, the two taxa can be separated by using a num-
ber of characters given in the table and key below. As follows from the preceding sec-
tion, the series of the characters mentioned is variable and thus the table and key are not
reliable in the case of transitive plants.

Distribution in the Czech and Slovak Republics

Ditrichum flexicaule (Schleich.ex Schwaegr.) Hampe

Czech Republic

4a Lounské stfedohofi

Vel. Kuzov, 1. 3. 1936, J. Simr, LIT, dtto, E side of Kuzov Hill near Tfebenice
(Trgiblitz), basalt soils, 1. 5. 1939, K. Preis, PRC.

4b Labské stfedohofi

Pokratice, 1 km N of village, “Pokratické bilé strdfi” nature reserve, sunlit xerothermic
grass plot, 260 m, 11. 7. 1984, I. Novotny, BRNM.

Sa Dolni Poohfi
On humid slope below Radoby | near Litoméfice, 5. 1902, J. Podpéra, PR.

7a Libochovicki tabule
Méené Lazng, Podoli (Podol) settlement, sandstone, 1942, Z. Pilous, herb. ZP. Cer-
nochov,s.d., 2 herb. ZP.

7c Slénskd tabule
Kralupy, Nelahozeves, 3. 1893, J. Velenovsky, PRC. Above Hledsebe towards the
town of Velvary, 15. 7. 1898, J. Podpéra, PR.

7d Bélohorski tabule
Motol near Prague, 14. 7. 1897, V. Schiffner, PRC.

8 Cesky kras

St. Prokop, 9. 12. 1854, J. Kalmus, PR, dtto, St. Prokop, 18. 3. 1884, P. Hora, OP,
dtto, near Prague, 5. 1885, V. Schiffner, BRA, s. d. OP, dtto, Silurian rocks, 200-250 m,
6. 7. 1889, E. Bauer, OP, dtto, Saxifragetum, 26. 4. 1890, E. Bauer, OP; Limestone rocks
along road towards mill St. Prokop, 22. 4. 1892, E. Bauer, OP, dtto, 5. 1894,
J. Vel ky, PRC: Saxifrag in Prokopské udoli Valley near Prague, 9. 8. 1896,
E. Bauer, OP; Limestone rocks, Slichov near Prague, 20. 6. 1897, E. Bauer, OP;
Prokopské Gdoli Valley near Prague, 200 m, 22. 11. 1897, E. Bauer, OP; St. Prokop,
4.3. 1898, J. Vilhelm, PRC; Prokopské udoli Valley, li rocks behind 3
exp. S, 1. 6. 1919, J. Vilhelm, BRNM; Prokopské adoli Valley, 28. 4. 1933, V. Krajina,
PRC; Jinonice SW, Prokopské tdoli Valley, rocky slope, exp. S, 280 m, 28. 4. 1969,
V. Pospiil, BRNM. Near lime-kiln Oberkuchelbau Slivenec (Sliwenz), 7. 8. 1892,
E. Bauer, OP. Butovice, 3. 1893, herb. J. Velenovsky, PRC; On diabase rocks near
Butovice, 13. 7. 1944, 23. 7. 1944, J. Smarda, BRNM. Beroun, Suchomasty, 8. 1893,
J. Velenovsky, PRC. St. Tvan, Vel. Hora, 4. 1893, J. Velenovsky, PRC; Svaty Jan pod
Skalou, rocky steppe, 300 m, 4. 7. 1962, V. Pospi¥il, c. sp., BRNM. Karlstejn, Tetin,
Silurian rocks, 29. 4. 1897, E. Bauer, OP; On limestone rocks below Tetin, 3. 1898,
J. Velenovsky, herb. VAN; On dripping limestone rocks below Tetin, 3. 1898,
J. Velenovsky, ¢. sp., PRC; On Silurian rocks near Tetin, 200 m, 11. 1898, E. Bauer,
BRNM, BRNU, OP, PR, PRC, herb. VAN, dtto, 29. 5. 1900, 10. 10. 1900, E. Bauer, OP;
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Tetin, failed quarry below limestone rocks, exp. N, 240 m, 10. 5. 1959, J. Stuchly, PRC;
Tetin, limestone rock, 240 m, 28. 5. 1959, J. Stuchly, herb. VAN. On limestone rocks
near Srbsko, 14. 2. 1899, J. Podpéra, c. sp., PR, dtto, 4. 1900, J. Podpéra, c. sp.,
BRNM; Srbsko, at waterfall, sunlit limestone rocks, 8. 3. 1945, Z. Pilous, herb. ZP; Ci-
safskd rokle Gorge, 8. 3. 1945, Z. Pilous, herb. ZP, dtto, on limestone rock, 11. 4. 1959,
J. Stuchly, P. Trojak, PRC 70, dtto, on limestone rocks in middle part, 250 m,
19.4. 1959, J. Stuchly, herb. VAN, dtto, lower part on dry rocks, 230 m, 3.9. 1959,
J. Stuchly, PRC, dtto, on tops of limestone rocks above gorge continuing from end of
Cisafské rokle Gorge, 300 m, 8. 11. 1959, J. Stuchly, PRC 67, dtto, on ground and rocks,
350 m, 16. 4. 1960, J. Stuchly, PRC; Sunlit slopes near Koda, 9. 3. 1945, Z. Pilous, herb.
ZP; On limestone rocks in Koda Valley, 270 m, 4. 1949, Z. Pilous, BRA, BRNM,
BRNU, OP. PR, dtto 220 m, J. Vaiia, herb. VAN; Srbsko, rocks near road towards
Hostyn, 13. 3. 1945, Z. Pilous, herb. ZP; Valley of the Katdk Brook on left bank up-
stream of the mouth into Berounka, on dry limestone rock, 220 m, 3. 9. 1950, J. Stuchly,
PRC; Lodénicky potok Valley, on limestone rocks, 220 m, 17. 3. 1960, J. Véia, herb.
VAN; Srbsko, Plang, slopes grown with Quercus pubescens, 350 m, 31. 5. 1979,
V. Pospigil, BRNM. On limestone rocks near Radotin, 15. 10. 1899, J. Podpéra PR;
Radotinské ddoli Valley, 8. 5. 1902, A. Bayer, BRNM; Radotin, 8. 5. 1920, ?, PR; In
open mixed forests on limestone rocks in Radotinské Gdoli Valley near the town of
Radotin, 300 m, 4. 1933, M. Deyl, PR; In Radotinské tdoli Valley near the town of
Radotin, diabase soil, 200 m, 5. 1933, M. Deyl, herb. ZP. Dalejské ddoli Valley,
near railway track E of the Holyné station, on limestone rock, 250 m, 11. 6. 1958,
J. Stuchly, PRC. Nova Ves, limestone rock, 230 m, 14. 6. 1958, J. Vaia, herb. VAN;
Novié Ves, diabase headland in Dalejské ddoli Valley, on sunlit rock, 250 m, 16. 6. 1958,
1. Stuchly, PRC 69. Koné&prusy, S of village in the forest, right of road towards Byko§
NE of Ujezdec Hill (470 m), in quarry on ground and rocks, 11. 10. 1959, J. Stuchly,
V. Kotoutkovd, J. Vana, PRC. Kosof, E of village on limestone rock, 2. 4. 1960,
J. Stuchly, herb. VAN, dtto, limestone rocks above gorge E of village, W of elevation
point, exp. E, 300 m, 2. 6. 1960, J. Stuchly, PRC. Hostim - Herinky, rocky steppe,
300 m, 4. 7. 1962, V. Pospisil, BRNM.

9 Dolni Povltavi

Lib&ice n. Vltavou, on Silurian slate opposite Libsice, 7. 5. 1899, J. Podpéra, PR,
duo, s. d., Krichol, PR, dtto, s. d., J. Podpéra, PRC. Rocks near Dolinek and
Chvatéruby, 7. 1899, J. Podpéra, PR. On sandstone scree near Kralupy n. Vita-
vou, 200 m, 11. 1902, E. Bauer, BRNM, BRNU, OP, PR.

10b PraZska kotlina

Hlubocepy, Silurian rocks, 16. 4. 1888, 1. 7. 1888, E. Bauer, OP; Chuchle, in gorge,
200-300 m, 5. 5. 1888, E. Bauer, OP; Chuchle near Prague, limestone rocks opposite
Hiubotepy, 200-250 m, 1. 7. 1888, E. Bauer, OP; On booth made from limestone rocks
above upper railway track near Hlubotepy, 12. 5. 1897, E. Bauer, OP; Chuchle near
Prague, 27. 9. 1897, J. Podp&ra, PR; Above Hlubolepy, 19. 11. 1897, J. Podpéra, PR;
Limestone rocks between Hlubogepy and Chuchle near Prague, 19. 11. 1897, J. Vilhelm,
PRC; Hlubotepy, Silurian rocks, 200 m, 14. 2. 1899, E. Bauer, OP; Zlichov, Mala
Chuchle, 1. 1902, E. Bauer, BRNM.

16 Znojemsko-brnénska pahorkatina

Moravsky Krumlov, “Florianberg” near Mor. Krumlov (Krumau), 6. 1898,
G. Niessel, BRNU, dtto, on Permian rocks near Mor. Krumlov, 300 m, 4. 1908,
J. Podpéra, BRNM, PR, dtto, Carpineto-Quercetum 0.2 km NW by N of church Sv.
Floridn on right bank of the river Rokytnd, 290 m, 4. 7. 1985, I. Novotny, BRNM.
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Rokytnd, Tibor Hill, 338 m, 29. 3. 1946, J. Dvofik, BRA, BRNM, dtto, valley of the
river Rokytnd, N of il slopes of elevation point Tabor, 320 m, 7. 6. 1990,
L. Pujmanovd, LIT, dito, Rokytnd, elevation point Tébor, 1 rocks, 300 m,
16.5. 1995, I. Novotny, BRNM. On serpentine rocks near Mohelno 6. 5. 1906,
R. Picbauer, BRNM, BRNU, dtto, 11. 6. 1944, J. Smarda, BRNM; In the valley of the
river Oslava near Mohelno, 250 m, 4. 1908, J. Podpéra, BRNM, PR; On serpentine rocks
of Mohelno serpentine steppe, under slope near Jihlava River, 15. 4. 1944, 30. 3. 1954,
V. Vlach, BRNM; Mohelno, ravine below Antonik, facing Certiiv ohon, 350 m,
17.4. 1962, V. Pospisil, BRNM. Kvé&tnice near TiSnov, limestone rocks, 350 m,
3.4.1907, J. Podpéra, BRNM, PR, dtto, 4. 5. 1907, J. Podpéra, BRA, BRNM, BRNU,
OP, PR, PRC; dtto, limestone rocks, 350 m, 4. 1930, J. Smarda, BRNM, dtto,
31.5. 1947, V. Pospisil, BRNM, OLM, dtto, 6. 1947, J. Duda, BRNM; § slope of Kvét-
nice, on limestone rocks, 360 m, 26. 4. 1977, R. DoleZal, BRNM, dtto, forest-steppe,
square 6664, 380 m, 23. 5. 1993, 1. Novotny, BRNM. Drasovsky kopec Hill near
Tidnov, 400 m, 5. 1907, J. Podpéra, BRNM, PR, dtto, 300 m, 6. 7. 1935, 4. 1936,
J. Smarda, BRNM, dtto, 2. 4, 1953, V. Vlach, BRNM. On limestone rocks of Cebinka
Hill near TiSnov, 400 m, 5. 1907, J. Podpéra, BRNM, dtto, 5. 1913, J. Podpéra, BRNM,
dtto, limestone rocks, 350 m, 4. 1934, J. Smarda, BRNM, duto, 20. 9. 1942, V. Vlach,
BRNM; Cebinka (431 m), limestone rocks, exp. S, 350 m, 22. 4. 1967, L. Pokluda,
BRNM. Ivancice, on conglomerate permian rocks towards Reznovice, s. d., J. Pod-
péra, PR: Budkovice,29.9. 1912, J. Podpéra, PR.

17b Pavlovské kopee

On Pavlov Hills (Polauer Bergen), limestone mcks, 11. 6. 1864, J. Kalmus, BRNU,
PR, dtto, Kotelnd hora Hill, limestone rocks, 24. 10. 1920, J. Podpéra, PR, dtto, Dévin,
534 m, 3. 4. 1956, V. Pospisil, BRNM, dtto, Dévin, S slope, shaded rocks near defile,
16.5. 1963, V. PospiSil, BRNM; Paviov, Paviovské vrchy Hills nature reserve, square
7265, 440 m, 22. 5. 1994, 1. Novotny, BRNM; Véstonice, (Bei Wisternitz an [and ille-
gible]), 22 10. 1865, J. Kalmus, BRNU; Mikulov, RiZovy vrch Hill near Mikulov
(R prope Nikolasburg), i rocks, 3. 1904, J. Podpéra, BRNM, BRNU,
OP, PR, PRC: Mikulov, Kientnice, RiZovy hrad Ruin, limestone rocks, 430 m,
27.5. 1963, V. Pospisil, BRNM; Mikulov, on limestone rocks above Pernd, limy soil,
Jurassic, 300 m, 3. 1904, J. Podpéra, BRNM; Mikulov, Perna, Kotlov4, elevation point
438 m, 29.6. 1964, V. Pospisil, BRNM. Mikulov, Svaty Kope&ek Hill (Heiliger
Berg prope Nikolasburg) on limestone rock, 4. 1904, J. Podpéra, BRNM, dtto, 3. 1907,
J. Podpéra, PR, duto 5. 5. 1955, V. Vlach, BRNM, dtto, limestone rocks, 360 m,
12. 4. 1956, duto, 26. 3. 1957, dtto, limestone rocks, 350 m, 15. 5. 1962, V. Pospisil,
BRNM, dtto, 400 m, 23. 8. 1984, 1. Duda, BRNM, herb. ZP. Mikulov, Sibeniénik S
of village, 15. 6. 1948, V. Pospisil, BRNM. Mikulov, Turold, 1.3 km N of church,
limestone rocks, 380 m, 16. 5. 1962, V. Pospisil, BRNM.

19 Bilé Karpaty stepni

Vojiice, near Haj in KnéZdub, 18. 8. 1912, M. Béiia, BRA.

20a Bucovicka pahorkatina

Vyskov, Vétrniky, denuded place in steppe, 13. 6. 1929, J. Podpéra, PR.

20a Hustopecska pahorkatina

Stranska skédla Rock near Brno, 300 m, 4. 1909, J. Podpéra, BRNM, dtto, 269 m,
9. 1928, R. Dolezal, BRNU, dtto, on limestone rock, 24. 3. 1946, V. Pospisil, BRNM,
duo, limy soil with Tortella inclinata, 300 m, 26. 12. 1947, J. Miiller, BRNU, dtto,
square 6866, 310 m, 26. 5. 1993, 1. Novotny, BRNM. Hodonin (Kobyli), Cejé, Velky
vrch Hill, elevation point 264 m, 3 km W of village, 7. 6. 1963, V. Pospisil, BRNM.
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22 Haltrovské vrchovina

In masses on wall of limestone rocks near Rotava (Rothau), 6. 6. 1893, E. Bauer, OP,
PR, PRC.

32 Kfivokldtsko

Skryje near Beroun, Certovy skdly Rocks, left bank of Berounka River, 22. 7. 1944,
J. Smarda, BRNM.

34 Planicky hfeben

Klatovy, Plianice, failed limestone quarry on elevation point 581 m, 1.5 km S of vil-
lage, 24. 3. 1972, M. Vondragek, PL.

35d Bfeznické Podbrdsko

Mirovice, limestone rocks, 1935, Z. Pilous, herb. ZP.

37a Horni Pootavi

Dolejsi Krusec (Unt. Korsalz) near Hartmanice (Hartmanitz), on walls, 8. 1917,
A. Oborny, PRC 58.

37b Susicko-k fovické vép

Horazdovice, He jn4, Pu¢anka, limestone rocks, 30. 10. 1942, J. Vané&cek, PR, dtto, on
shaded limestone rocks below top of Pucanka Hill, 600 m, 7. 7. 1960, M. Vondréacek,
c.sp., BRA, PL, dtto, nature reserve, limestone rock, 600 m, 16. 6. 1966, V. Pospisil,
BRNM. Ribi, 20. 8. 1957, Z. Pilous, herb. ZP, dtto, on limestone rock in castle moat,
520 m, 27. 5. 1980, M. Vondracek, PL. Klatovy, Velké Hyd¢ice, rock above railway
track NE of the village, 10. 6. 1966, V. Pospiil, BRNM, dtto, little limestone rocks on
base of wooded slope near railway track N of the village, 16. 5. 1981, M. Vondragek, PL.
Horazdovicko, Budé&tice, Lisnd Hill, little limestone rocks on N slope, 540 m,
19.4. 1982, M. Vondrédek, c. sp., PL, dtto, Li$na Hill, limestone pit excavated on NW
food of hill, 500 m, 19. 4. 1982, M. Vondragek, PL.

37¢ Nezdické vapence

Stradin, on rocks near of cave, 560 m, 9. 5. 1984, M. Vondracek, PL.

371 Ceskokrumlovské predSumavi

C.Krumlov, above Dobrkovice (Turkovice), 8. 1899, J. Podpéra, PR, dtto, towards
“Weichseln™” near Krumlov, 8. 1899, J. Podpéra, PR, dtto, “Méstsky vrch™ above N limit
of town, limestone rock, 600 m, 17. 6. 1976, V. Pospisil, c. sp., BRNM.

52 Ralsko-bezdézski tabule

Ralsko (Roll) in castle ruins, 6. 8. 1897, V. Schifner, PRC 76, dtto, 5. 1899, J. Podpéra,
PR, dtto, (Kumerské pohofi mountain range near Kufivody, Kiimmergebirge), limy sand-
stone, Minuartia setacea — Thymus angustifolius ass., 1937, K. Preis, PR.

56b Jilemnické Podkrkonosi

Lanov (Langenau), on the limestone rocks in “Sattler”, Vrchlabi (Hohenelbe) district,
16. 5. 1888, v. Cypers, 16. 5. 1888, PR, dtto, on limestone rocks, 560 m, 5. 1948,
Z. Pilous, c. sp., BRA, BRNM, OP, PL. On i rocks on “Wei in” near
Cerny dil (Swartzenthal), 690 m, 14. 9. 1892, V. Cypers, OP, dtto, on limestone soil,
7. 1956, Z. Pilous, BRA, BRNM, LIT, herb. ZP.

67 Ceskomoravska vrchovina

Olednice, near Lhotka on limestone rocks, 6. 6. 1938, J. Smarda, BRNM.

68 Moravské podhifi Vysoliny

Tisnov, Vyii skily Rocks near Sokoli near Vev. Bityika, 25. 5. 1941, J. Smarda,
BRNM. Uheréice village, rock terraces on the left bank of Dyje River, 100 m from
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the border, 2.7. 1993, L. Tichy, BRNM. Podyji National Park, CiZov, “Hardeggsk4
stréii” Slope above Cizov — Hardegg road, limestone rock, 350 m, 8. 9. 1993,
Z. Hradilek, herb. HRA, duo, at customs-house near Dyje River in forest-steppe, square
7161, 350 m, L. Novotny, 15. 5. 1994, BRNM. Podyji National Park, Lukov, 2.1 km
SW by W of the village, limestone rocks above “Uhlifskd cesta” above Dyje River,
325 m, 25. 8. 1995, Z. Hradilek, herb. HRA.

70 Moravsky kras

“Josephsthal™ Canyon, 4. 1868, K. Roemer, c. sp., BRNU; Adamov, Josefské ddoli
Canyon, 9. 8. 1942, J. Podpéra, PR, dtto, s. d., A. Zlatnik. Macocha (Mazocha) Abyss,
s. d., K. Roemer, BRNU, dtto, Bottom of Macocha Abyss, 20. 11, 1960, E. Griill,
BRNM, dtto, 1. 1962, L. Vanétkovd, BRNM. Blansko, lime, 1888, J. Velenovsky,
PRC. On shaded rocks in Punkva Valley, 26. 6. 1898, J. Podpéra, PR; On limestone
rocks in Punkva Valley between Sloup and Blansko, 27. 8. 1902, F. Bartsch, BRNU;
Pusty Zleb Canyon near Blansko, limestone rocks, 350 m, 30. 3. 1907, J. Podpéra,
BRNM, PR; On limestone rocks in Pusty Zleb Canyon near the town of Blansko, 320 m,
4. 1910, J. Podpéra, BRNM, BRNU, OP; Above Skalni mlyn Mill near Blansko, 5. 1911,
J. Podpéra, c. sp., PR; In Punkva Valley, s. d., J. Podpéra, PR, dtto, s. d., J. Vilhelm,
PRC; Punkva Valley, Macocha, little rocks, 9. 1964, F. Griill, BRNM. By&i skala
Rock near Adamov, limestone soil, 300 m, 31. 3. 1907, J. Podpéra, c. sp.. BRNM, steril.
BRNU, PR, steril PRC 60, dtto (Bijc skala), 31. 9. 1907, J. Podpéra, PRC. Suché
idoli Valley near Blansko, limestone soil, 400 m, 2. 5. 1909, J. Podpéra, . sp., BRNM,
PR; On limestone rocks in Suchy Zleb Canyon near the town of Blansko, 320 m, 4. 1914,
J. Podpéra, ¢. sp., BRNM, BRNU, OP; Suché ddoli Valley near Blansko, 4. 1914,
J. Podpéra, c. sp., BRNM, dtto, 360 m, 10. 1928, R. DoleZal, BRNM, dito, 26. 9. 1943,
J. Smarda, c. sp., BRNM, dtto, in forest, at base of rocks, 8. 8. 1950, V. Vlach, BRNM,
duto, on rocks of a wall along road from Suchy Zleb Canyon towards upper bridge at
Macocha Abyss, 8.9. 1971, F. Griill, BRNM, dtto, valley about 0.7 km NW of village
Vilémovice, on limestone rocks of NE slope, 435 m, 7. 5. 1975, R. DoleZal, BRA 440 m,
BRNM, OP. On limestone rocks near Sloup, 500 m, 3. 6. 1909, J. Podpéra, c. sp.,
BRNM, PR, dtto, 22.3. 1962, L. Vanétkovd, BRNM. Brno, Sumbera, on lime,
5. 1913, 1. Podpéra, PR, PRC. On limestone rock on Lysa hora Hill near Ochoz, (S
slope), 24. 8. 1927, R. DoleZal, BRNU; On limestone cliffs facing Lysd hora on
Ricky near Obce, 8. 11. 1927, R. Dolezal, BRNU; On limestone rocks above Pekdrna
Cave near Ochoz, 440 m, 6. 4. 1928, R. Dolezal, BRNU; On shaded and humid rocks
facing Lysa hora (cadastre of Mokrd), 410 m, 11. 1937, R. Dolezal, c. sp., BRNM, dtto,
20. 11. 1968, steril., dito, 23. 6. 1969, c. sp., R. Dolezal, BRNM; On top limestone rocks
on N slope facing Lysé hora, 425 m, 1. 2. 1974, R. DoleZal, BRA, OP; Little terraces
rich in humus of limestone rocks on SW by S slope near Lys4 hora, 330 m, 17. 11. 1974,
R. Dolezal, BRNM; Limestone rocks above Jelinek's Mill in the Ricka Valley near
Ochoz, 19. 5. 1975, R. Dolezal, BRNM; Ochoz, Lysa hora Hill, on SW slope on lime-
stone rocks, 360 m, 9. 8. 1979, V. Pospidil, BRNM, BRNU. On “granosyenite” rocks in
Arno3tovo ddoli Valley near Blansko, 310 m, 11. 4, 1928, R. DoleZal, BRNU.
Limestone rocks near Babice, 8. 1928, R. Dolezal, BRNM, BRNU. Limestone rocks in
Ricka Valley near Li3eii, 9. 1928, R. Dolezal, BRNU. Blansko, Rasovna near
HolStejn, 410 m, 10. 1928, R. Dolezal, BRNM, dtto, limestone rocks, 460 m,
20.6. 1937, J. Smarda, BRNM, duto, 8. 4. 1952, V. Pospisil, BRNM, OLM; Holstejn,
sink 0.5 km S of village, 480 m, 14. 7. 1980, V. Pospigil, BRNM. Blansko, on limestone
rocks near Jedovnice Sink, 6. 5. 1936, J. Smarda, BRNM. Brno, mixed forest on
Hady Hill, 4. 1946, J. Miiller, BRNU. Scree below Ry tifsk4, 17. 4. 1962, J. Smarda,
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c. sp., BRNM. Blansko, Staré Zamky, 500 m, 23. 5. 1962, V. Pospisil, BRNM. On
exposed limestone rocks SE of Rudice, exp. SW, 470 m, 26. 4. 1974, R. Dolezal,
BRA, BRNM, OP. Ostrov u Macochy, 0.7 km SW, shaded little rocks in forest,
460 m, 15. 9. 1984, R. Pantiéek, BRNM.

70a Bouzovska pahorkatina

Zkamenélé zamky near Bouzov (Bisov), limestone rocks, 450 m, 5. 1905,
J. Podpéra, PR; Javofitko near Litovel, Zkamenély zdmek 0.5 km W of elevation point
Spramek (535 m), limestone rock on N top, 450 m, 9. 5. 1971, L. Pokluda, BRNM.

71b Drahanska ploSina
Vojtéchov u Litovle, Strdii (560 m), limestone rocks 1.5 km N of elevation point,
460 m, 22. 5. 1971, L. Pokluda, BRNM.

75 Jesenické predhifi
Moravsky Beroun, Hajmrov settlement, shaded phyllite rocks N of village, 550 m,
28.8. 1974, L. Pokluda, BRNM.

76a Moravski bréna vlastni

Kotou& near Stramberk, 9. 1904, J. Podpéra, PR, dito, 4. 11. 1928, 10. 5. 1929,
4.10. 1929 - rocks at Sipka, 11. 1929, 5. 1930, J. Otruba, OLM, dtto, “Kesselberg,
Heilige Berg”, s. d., J. Otruba, BRNM, dtto, place “Bezrucova vyhlidka”, 460 m,
13. 8. 1950, J. Jedlitka, BRNM, dtto, on rock near T. G. Masaryk memorial, 450 m,
22.8. 1950, J. Jedlitka, BRNM, dtto, on limestone rocks below “Glorietum”,
10. 10. 1951, J. Duda, OP, herb. VAN, dtto, on limestone rocks (west), 500 m,
16. 10. 1951, J. Duda, OLM, OP, dtto, near cave Sipka, on limestone rocks, 480 m,
16. 10. 1951, J. Duda, OP, dtto, on limestone rock near cave Sipka, 480 m, 18. 10. 1951,
J. Duda, OLM, OP, herb. VAN, dtto, near Sipka, 11. 7. 1952, V. Pospisil, BRNM. Stram-
berk, on SW slopes Zameckd hora Hill above the town, 540 m, 16. 8. 1950, J. Jed-
licka, BRNM, dtto, 18. 10. 1951, J. Duda, OP, herb. VAN. Stramberk, on limestone rock
“Dolni skalky™, 450 m, 17. 8. 1950, J. Jedlitka, BRNM, dtto, Skalky, 1. 6. 1952,
V. Pospiil, BRNM.

78 Bilé Karpaty lesni

Bojkovice, sandstone rocks above Bzovi, 30. 5. 1931, J. Podpéra, BRNM.

80a Vsetinska kotlina

Vsetin, Bafiny, slope on N limit of Kychové S of railway station, 450 m, 30. 9. 1966,
V. Pospisil, BRNM.

81 Hostynské vrchy

Torrent below Hosty n, pasture near bath (quarry) SE by S of the town, on NW foot of
Hostyn Hill, 450 m, 24. 7. 1963, V. Pospisil, BRNM.

84a Beskydské podhiifi %

On limestone rocks near Stafi& near Mistek, 7. 1941, J. Smarda, BRNM, dtto, failed li-
mestone quarry N of the village, 370 m, 1. 11. 1967, V. PospiSil, BRNM, dtto, Kamenn4
Reserve, on teschenite substrate, 350 m, 15. 4. 1994, J. Duda, BRNM.

93a Krkonose lesnf

Paseky n. Jizerou, limestone rock, 4. 1952, Z. Pilous, herb. ZP8.

93b Krkonoe subalpinské

Near Staré hut€ in ObFi diil, 6. 1920, R. Traxler, PRC; Obfi dill, limestone rocks on
Rudnik, 10. 5. 1947, Z. Pilous, herb. ZP. On limestone rocks near Kovérna N of Pec,
8.1945, J. Smarda, c. sp., BRNM. Kotelné jamy, 6. 1946, Z. Pilous, herb. ZP, dtto,
Kotel, 9. 1951, Z. Pilous, herb. ZP.
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93¢ Rychory

On soil “Schaffergraben” near Horni MarSov (MarSov), 6. 1906, R. Trax-
ler, PR. Limestone rocks above Suchy diil, 10. 1946, Z. Pilous, herb. ZP.

97 Hruby Jesenik

Viesova studanka, on the rocks (Briinnelheide), 8. 1848, ?, OP, dtto (Briinnelheide),
s.d., J. Spatzier, OP, dtto, 1,333 m, 7. 1947, J. Smarda, BRNM, dtto, on rocks above cha-
let (locality of Carex rupestris), 1,300 m, 1. 10. 1961, L. Pokluda, BRNM. Kotlina in
Jeseniky mts., 1,200 m, 7. 1904, J. Podpéra, PR, BRNM; Velka kotlina, 1974,
J. Kiirkovi, c. sp., BRNM. On gneiss rocks of Petrovy kameny Mt. (Peterstein), 1,440 m,
8. 1905, J. Podpéra, PR. Horni Lipové, On limestone rocks below “Sand Ulrich™ Hill,
s.d., Hora, OP; Lipovd, 600 m, 19. 8. 1948, J. Miiller; On limestone rocks of Smrk
(Fichtenstein) (794 m) N of Dolni Lipovec, 750 m, 29. 6. 1955, J. Smarda, BRNM;
Mramorovy vrch Hill (708 m) near Horni Lipovi, shaded limestone rock below old
quarry, exp. NE by N, 600 m, 8. 8. 1967, L. Pokluda, BRNM. Small limestone rocks
near the village of OstruZnd, exp. E., 740 m, 19. 5. 1975, R. DoleZal, BRA, BRNM,
dtto, 0.5 km from church, 19. 5. 1975, V. Pospiil, BRNM.

99a Radhosfské Beskydy
Staré Hamry, in the forest Barani, on rock of Skalka Hill, 684 m, 8. 1949, J. Duda,
BRNM, OLM, dtto, 22. 5. 1956, J. Duda, OLM, OP.

Slovak Republic

3 Slovensky kras

Near the town of Turfia n. B. on plain Dlhy breh, on rocks, exp. N, 12. 7. 1935,
Brym, PRC; Rocks near Hdj, s. d., M. Deyl, PR; Turniansky hrad Castle, 8. 4. 1982,
Z. Pilous, BRNM, OP, herb. ZP. RoZifiava, Silicka planina Plain, SW of Joles, 400 m,
5. 1947, J. Smarda, BRNM. Turiia, Zadielska dolina Canyon, 12. 4. 1957,
V. Pospisil, BRNM. Silické planina plateau, on the hill Kamenny kopec (Laszlotetd)
near the village of Kefovo, 450-500 m, Brzotinské skdly Rocks, lower part, 8. 4.
1982, Z. Pilous, BRNM, OP, herb. ZP. Sokoli hrad Castle near Silica, 8. 4. 1982,
Z. Pilous, BRNM, OP, herb. ZP, dtto, 9. 4. 1982, Z. Pilous, herb. ZP. HruSovska fo-
rest-steppe, 8. 4. 1982, Z. Pilous. BRNM, OP, herb. ZP.

9 Biele Karpaty (south part)
Zemianské Podhradie, on Chimov Ridge from Ivanovskd dolina Valley, 7. 1869,
J. L. Holuby, BRA; Li hill near Zemianské Podhradie (Nemes Podhragy), 8. 6.

1870, J. L. Holuby, BRA; Dry limestone hill near BoSdca, 6. 1870, J. L. Holuby, BRA;
Zemianské Podhradie (Nemes Podhragy), on limestone rocks of the “ReSetdarowec” Hill,
24. 10. 1886, J. L. Holuby, BRA. Nové Mesto, Cernochov, 8. 1885, V. Schiffner,
BRA.

10 Malé Karpaty

Vipennd (Raxwrm), 23. 5. 1926, J. Podpéra, c. sp., PR. Limestone slope below ruin
near Plavecké Podhradie, 450 m, 15. 8. 1938, J. Smarda, BRNM: Pohanska hora
Hill near Plavecké Podhradie, limestone rocks, 450 m, 15. 8. 1938, J. Smarda, BRNM;
Near cave below Plavecky hrad Ruin, 5. 4. 1958, Z. Pilous, herb. ZP; Plavecké
Podhradie, limestone rocky steppe N of village, 300 m, 27. 9. 1967, V. Pospisil, BRNM;
Plavecky hrad Ruin, cave, 8. 1968, Z. Pilous, herb. ZP. Holy vrch Hill near
Smolenice, 4. 5. 1951, 1. Smarda, BRNM; Trstin, Holy vrch, W slope, 370 m,
23.6. 1954, M. Rizitka, BRA. Ostry kamei Rock, 4. 4. 1958, Z. Pilous, herb. ZP.
About 1.5 km NE of the village HradiSt& pod Vratnom, on limestone rocks on
right side of the road, 260 m, 20. 5. 1976, R. DoleZal, BRA, BRNM, OP.
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12 Tribed

Nitra, Kalvérie, Jurassic limestone above Nitra, 200 m, 25. 5. 1928, R. DoleZal,
BRNU. Nitra, Gyme$ castle Ruin, on rocks, 450 m, 26. 5. 1928, R. DoleZal, BRNU.
Nitra, in crevices of rocks on top of Zobor, 570 m, 24. 5. 1928, R. Dolezal, BRNU,
dito, 560 m, 26. 5. 1928, BRNU: Steppe plateau above Svorddova jeskyné Cave below
Zobor near Nitra, 12. 4. 1936, V. Viach, BRNM, dtto, 23. 5. 1952, BRNM:; On limestone
rocks south of the Zobor Mt. near Nitra, 400-500 m, 3. 6. 1958, A. Boros, OP.
Limestone rocks on N slope of Zibrica above Zirany, 9. 6. 1938, V. Vlach, BRNM.
Pletka near DraZovce in the Zobor group of Tribefské vrchy mts. near Nitra,
18. 6. 1952. V. Vlach, BRNM.

13 StraZovské a Salovské vrchy

Silov, on rocks, 5. 1871, J. L. Holuby, BRA; Near Silov, limestone rocks, 3. 6. 1922,
1. Podpéra, ¢. sp.; Near Petrikova skila limestone rock, 5. 6. 1922, J. Podpéra, c. sp., PR;
Manin, 1935, Z. Pilous, herb. ZP, PRC; Silov, In valley of the river E of village, 5. 4.
1947, J. Jedlitka, BRNM; On sandy limestone rock in the valley near Maninskd soutéska
Defile, near Zéskalie village, 400 m, 6. 4. 1947, J. Jedlitka, J. Miller, partly c. sp.,
BRNM, BRNU, OP; On | rock in Maninska &ska Defile, 6. 4. 1947,
J. Jedlicka, c. sp.. BRNM; Maninsk &ska Defile, li rock ds NW,
400 m, 17. 10. 1967, V. PospiSil, BRNM; Small Maninskd soutéska Defile, rocks,
30. 8. 1971, Z. Pilous, BRA, OP; Siilov, defile around spring, 30. 8. 1971, 2, BRA, OP,
dito, rocks around waterfall, 30. 8. 1971, Z. Pilous, BRA; Silovska soutéska Defile, late-
ral gorge, 30. 8, 1971, Z. Pilous, BRA; Silov above church, sunlit limestone rocks,
3.9, 1971, Z. Pilous, BRA; Silov, shady side of limestone rocks above church, 3. 9.
1971, Z. Pilous, OP, BRA; Maninska soutéska Defile, mouth of gorge, 3. 9. 1971,
Z. Pilous, BRA, OP. Trencanské Teplice, “Baba”, limestone soil, 6. 6. 1922,
J. Podpéra, PR. Tren&in baths and environs, on ground at Klepat Mt, 5. 1929,
M. Béita, BRA, dtto, on rocks, 8. 5. 1934, M. Béfa, BRA. On limestone slope above lo-
cality of Rhus cotinus near Timoradza, 6. 1936, V. Vlach, BRNM; Bénovce n. B.,
Smradlavy vrch Hill near Timoradza, limestone rocks, 11. 8. 1938, J. Smarda, BRNM,
PR. Binovce n. B.. limestone rocks near Slatinka, 11. 8. 1938, J. Smarda, BRNM;
Slatinka n. B., on ground, 300 m,1. 5. 1949, M. Ballogh, herb. ZP, dtto, near spring,
350 m. 4. 5. 1949, M. Ballogh, herb. ZP, dtto, s. d., M. Ballogh, BRA. Binovce n. B.,
Latkovsky les Forest, on ground, s. d., M. Ballogh, BRA, duo, Uhrovec, on rock, s. d.,
M. Ballogh, BRA. Povizskd Tepla, valley 2 km SW of village, on limestone stones
and rocks, 350 m, 21. 10. 1969, V. Pospigil, BRNM. Dolny Hrigov, 0.5 km SE of
village, pasturc, 350 m, 13. 8. 1970, V. PospiSil, BRNM. StréZov, top, small limestone
rocks, 14. 9. 1976, J. Kirkova, BRNM: Zliechov village, StraZov Mt., 1200 m, 21. 6.
1989, J. Viiia, herb. VAN. Trencanské Mitice, steppe slope near quarry 3 km SW
by W of church in Kostolné Mitice, 360 m, 25. 7. 1977, V. Pospilil, BRNM. Hric¢ov-
ské Podhradie, 350 m, 10. 5. 1986, J. Duda, OLM, dtto, Kominy, 450 m, 2. 5. 1987,
J. Duda, herb. ZP; Lictavska Lucka village, limestone W slopes, 400 m, 28.9. 1986,
J. Duda, herb. ZP; Lictavska Svinnd, StraZzna Hill, 680 m, 19. 4. 1987, J. Duda, herb. ZP;
Lietava village, rocks near road, 430 m, 15. 8. 1991, Jifi Duda, herb. ZP; Dubnica n. V.,
Kosecké Podhradie village, ruin, 350-400 m, 11. 8. 1991, J. Duda, herb. ZP 51.
Poribka village, valley of river below Borgy Hill, 380 m, 25.3. 1989, J. Duda,
BRNM, herb. ZP 13, dtto, hill toward E, 480-500 m, 2. 2. 1991, Jifi Duda. Jasenové,
valley of river. 500 m, 26. 3. 1989, Jifi Duda, BRNM.

14b Viacnik
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Velké Pole, Molerov Stil 4 km W of church, limestone grassy hill (pasture), 580 m,
10. 6. 1975, V. Pospisil, BRNM,

14e Stiavnické vrchy

Sklenné Teplice, 1.5 km S of village, on limestone rocks in forest, 400 m,
7.6.1984, 1. Novotny, BRNM. Vyhne, 2 km E of village, limestone rock on limit of
forest, in pasture, 500 m, 7. 6. 1984, I. Novotny, BRNM.

14f Javorie
PlieSovce near the town of Zvolen, I km E of village on limestone stones, 450 m,
9. 6. 1984, I. Novotny, BRNM.

16 Muriiska planina

Near path to Murdi castle ruin, 950 m, 5. 1929, R. Dolezal, c. sp., BRNM. Dolni
Martinovd, between Tisovec and Muréi, 420 m, 5. 1929, R. Dolezal, BRNM.
Cigénka, above Murdi village, 940 m, 5. 1929, R. DoleZal, c. sp., BRNM. Not far from
gamekeeper's lodge on Velkd lika Meadow, 1000 m, 5. 1929, R. Dolezal, BRNM.
NW slope of Ciginka along hiker's path toward Murdii, limestone rock, 500-800 m,
24.9. 1963, V. Pospidil, BRNM. Cervena skala Rock, small limestone rocks on left
bank of Hron River, 750 m, 16. 8. 1976, J. Dvofik, BRA, BRNM. Velka StoZka na-
ture reserve, limestone rocks, 1100-1200 m, 19. 9. 1995, B. Buryovd, herb. BUR.

17 Slovensky raj

Kldstorisko, 12. 7. 1938, Z. Pilous, c. sp., herb. ZP; On limestone rocks between
Klatorisko and foot of Suchd Beld Mt,, 13. 7. 1959, J. Smarda, c. sp., BRNM. Kysel,
limestone walls, 600 m, 26. 7. 1938, J. Smarda, BRNM, dtto, 26. 8. 1838, BRNM.
Pusté Pole in Dob3inska dolina Valley, limestone rocks, 700 m, 18. 12. 1957, J. To-
méSek, BRNM; Above Hnilec (Gilnitz) River near Pusté Pole, 900 m, 11. 6. 1958,
A. Boros, OP; Pusté Pole, on limestone rocks at Vernér railway station, 910 m,
1.8.1967, L. Pokluda, c. sp., BRNM. Vernér, small limestone rocks above villlage,
850 m, 15. 7. 1968, L. Pokluda, c. sp., BRNM. Zeleznd vrata, S shaded side,
14. 10. 1969, V. Pospisil, BRNM. Cingov, exp. S 30°, limestone rocks, Brachypodio-pi-
netum, 550 m, 13. 8. 1971, J. Michalko, BRA, dtto, 600 m, BRA; HrabuSice, Hornid
River gorge, 6. 1978, Z. Pilous, BRA, BRNM, OP, herb. ZP; Hrabugice, | km NW of
Klastorisko group of cottages, 9. 6. 1979, J. Kirkovd, BRNM. Stratena near Dobginska
Tadova Cave, Z. Pilous, BRNM.

18 Stredné Pohornadie

Kogice, on serpentine rocks at Jaklovec, near Margecany, 26. 5. 1928, R. Dolezal,
BRNU, dtto, (Jekelsdorf b. Gélinitz), 8. 1930, H. Laus, PR, dtto, (Kalkberg b. Jekels-
dorf), 8. 1930, H. Laus, OP. Marg Viépenica, li rocks, 669 m, 28. 7. 1937,
J. Smarda, BRNM. Margecany, Sivec (784 m), limestone rocks, 27. 7. 1937, J. Smarda,
¢. sp., BRNM. Branisko, Rajtopiky (1,043 m), limestone rocks, 1. 8. 1938, 1. Smarda,
BRNM. Margecany, Folkmarsk4 skala Rock, limestone rocks, 918 m, 6. 8. 1938,
J. Smarda, BRNM. Kogice, Mala Vieska, 8. 7. 1958, J. Smarda, BRNM. Preov,
Rudnik, limestone rocks on ridge, S below top, 1,000 m, 3. 8. 1959, V. PospiSil,
BRNM. Presov, Lipovee, “Kamennd baba” valley, 600 m, 4. 8. 1959, V. Pospisil,
BRNM, dtto, SW of “Hirky", 5. 8. 1959, V. Pospiil, c. sp., BRNM, dtto, “Hiirka”, 6. 8.
1959, V. Pospisil, BRNM:; Lipovce, “Kamennd baba™ valley, 9. 1973, Z. Pilous, OP, herb,
ZP 21, 24: 4. 1989, Z. Pilous, herb. ZP 14.

20 Vihorlatské vrchy
Podhorod, 15.3. 1937, J. Butek, BRNM; Popri¢ny Mts., Podhorod, NW by N village
outskirts, pasture near ruin, limestone rocks, 18. 6. 1970, V. Pospigil, BRNM.
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21a Licanska Fatra

On Klak Mt, 1,200 m, 6. 1931, J. Suza, PR; Klak, 7. 9. 1940, J. M. Novacky, BRA;
Klak, 1,362 m, 9. 1937, Z. Pilous, BRA, OP. herb. ZP 4. Stre¢no, 1934, Z. Pilous,
herb. ZP 9,18. Zilina, on rock, s. d., M. Ballogh, BRA. Turtianskd kotlina Valley,
Val&a, exp. S 40°, dolomite, Brachypodio-pi 520 m, 13. 7. 1971, J. Michalko,
BRA. Straiavy, defile in the valley of Hyrov, 500 m, 27. 6. 1978, J. Duda, herb. ZP.
Ziar, Jasenovo, limestone rocks above left bank of brook 0.5 km SW of village, exp.
S, 630 m, 3. 7. 1980, V. Pospisil, BRNM. Visiiové village, top of Valentinov diel Mt.,
800 m, 17. 8. 1984, Jifi Duda, BRNM, duto, rock at foot of Valentinov diel Mt, in
Visiovska dolina Valley, 600 m, 6. 8. 1989, J. Duda, BRNM, herb. ZP. Turie village,
top of Kozol Mt., 1,140 m, 20. 10. 1984, J. Duda, BRNM, OLM, herb. ZP, dtto, Turska
skéla Rocks at Turiansky potok Brook, 400 m, 26. 9. 1987, J. Duda, herb. ZP, dtto, valley
of Turiansky potok Brook, 500 m, 8. 5. 1988, J. Duda, herb. ZP 20, dtto, top of Cipicie
Mt., 932 m, 13. 8. 1988, Jifi Duda, OLM. Kamenn village Poruba, valley of Porubsky
potok Brook, 550 m, 21. 10. 1989, J. Duda, BRNM. Martinské hole mts., mountain be-
tween Min&ol Mt.and Jastrabné M., 1,100 m, 17. 8. 1992, Jifi Duda, BRNM.

21b Kriviiiska Fatra

Below Suchy vrch Hill, 8. 1928, R. Dolezal, BRNU; Suchy, 1,400 m, 1934,
Z. Pilous, herb. ZP, duto, mountain peak among dwarf pines, 7. 1979, Z. Pilous, BRA,
OP, herb. ZP. Suchy, Biele skaly Rocks, 9. 1979, Z. Pilous, OP, herb. ZP 45. On limes-
tone rocks near ruin of Stary hrad Castle, 460 m, 6. 1933, Z. Pilous, BRA, BRNU,
OP, PR. Ozhora Valley, 1934, Z. Pilous, herb. ZP. Straze, 1934, Z. Pilous, c. sp.,
herb. ZP. Pérnica, granite, 1935, Z. Pilous, herb. ZP. Rozsutec, limestone rocks,
1,500 m, 8. 1936, J. Smarda, BRNM: On limestone rock of peak Maly Rozsutec,
1,226 m, 6. 7. 1951, J. Duda, OP; Bilé skély Rocks near Velky Rozsutec Mt., 1,150 m,
6. 7. 1951, J. Duda, OP; On limestone rock in valley of Biela River SE slope of Rozsutec
Mt., 1,100 m, 17. 6. 1965, 1. Pidit, BRA; Rozsutec, Nové diery Rocks, limestone rocks,
8. 1972, Z. Pilous, c. sp., OP, herb. ZP. dtto, rocks on peak, 8. 1972, Z. Pilous, BRA, OP,
herb. ZP, duo, Skalné mesto, limestone rocks, 8. 1972, Z. Pilous, BRA, OP, herb. ZP,
duto, Poludiiové skaly Rocks, limestone rocks, 8. 1972, Z. Pilous, BRA, OP, herb. ZP,
dito, Stefanovd, pastures above Slahorka, 8. 1972, Z. Pilous, BRA, OP; Chleb, lime-
stone rocks, 1,500 m, 8. 1937, J. Smarda, BRNM. JdnoSikove diery Rocks, on
rock, 700 m, 9. 7. 1971, A. Fekiacova, BRA. Tiesfavy, 7. 1978, Z. Pilous, herb. ZP 2.
Velka Branica, 9. 1978, Z. Pilous, BRA, OP, herb. ZP, dtto, 7. 1978, herb. ZP.
Stratenec, 8. 1979, Z. Pilous, herb. ZP. Vritni Reserve, 9. 1980, Z. Pilous, BRA, OP,
herb. ZP; Vréné, s. d., A. Zlatnik, BRNM. Fatransky Krivan Reserve, 9. 1980,
Z. Pilous, BRA, BRNM, OP. herb. ZP 5. Sokolec Reserve, 6. 1984, Z. Pilous, BRA,
OP, herb. ZP 25. Nezbudska Luacka village, limestone rocks, 400 m, 27. 9. 1986,
J. Duda. herb. ZP.

21¢ Velka Fatra

Javorina, limestone rock, 1,330 m, 8. 1936, J. Smarda, BRNM. Cierny kameii,
8. 1952, Z. Pilous, herb. ZP. Suchy vrch (1554 m), limestone rock, 9. 7. 1953,
J. Smarda, BRNM. Gadersk4 dolina Valley, 1963, Z. Pilous, herb. ZP, dtto, on dry
shaded limestone rocks above road, exp. N, 800 m, 9. 7. 1969, V. Peciar, BRA 93,
BRNM; Blatnica, Gadier, Padva Reserve, 5. 1967, Z. Pilous, BRA, OP, herb. ZP 6;
Blatnica, rocks above village, 5. 1975, Z. Pilous, herb. ZP; Blatnica, Tistd, 1,400 m,
7. 1976, Z. Pilous, BRA, OP, herb. ZP. dtto, Blatnicka dolina Valley, Jasienok, 8. 1976,
Z. Pilous, BRA, OP. Foot of Zarnovka beyond Korytnica towards Donovaly, Festu-
cetum sulcatae, exp. S-SE, 740 m, 1. 7. 1963, J. Michalko, BRA. Suchy vrch Mt,
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spruce forests, 1,500 m, 10. 6. 1987, A. Kubinskd, BRA; Suchy vrch Mt., 15 m below
peak from S, 1,535 m, 2. 10. 1987, A. Kubinskd, BRA. CHPV Bukovina, travertine ter-
race, 640 m, 11. 8. 1988, A. Kubinskd, BRA. Babiagora, s. d., Pantoczek, BRA.

21d Chotské vrchy

Prosiek, 7. 1937, J. Jedlitka, BRNM; On limestone rocks in Proseckd dolina Valley,
700 m, 14. 8. 1969, R. Dolezal, BRNM, dtto, 2 km NW by N of village, Prosetansky
Zleb Gully, 750 m, 13. 6. 1971, V. Pospigil, BRNM; Prosiecka dolina Valley, rocky li-
mestone slopes above brook, 800 m, 15. 10. 1972, J. Hornitkova, BRNM. Cho¢, lime-
stone rocks, 7. 1952, Z. Pilous, herb. ZP. RuZomberok, travertine “v Lackdch”, 7. 1958,
Z. Pilous, herb. ZP; Lui¢ky, 7 km NW by W “Pod Holicou”, grassy hill on watershed,
pasture, 830 m, 6. 8. 1969, V. Pospitil, BRNM. RuZomberok, Valaskda Dubova NW,
Brestov, places with limestone stones, 740 m, 6. 8. 1969, V. Pospisil, BRNM.

22 Nizké Tatry

On dolomite rock in spruce forest on slope of Hradovica near MaluZina, 17. 7. 1935,
V. Vlach, c. sp., BRNM; MaluZina, in valley of Svidny potok Brook, 1. 10. 1960,
J. Smarda, BRNM; in valley below Velky Bok Mt., 1,600 m, 17. 8. 1967, J. Viiia, herb.
VAN; Small limestone rocks below peak of Velky Bok, 1,650 m,17. 9. 1974, J. Dvorik,
BRA, BRNM; MaluZina, Velky Bok (1,727 m), crevices of small limestone rocks on S
ridge, 1,600 m, 26. 5. 1975 c. sp., 7. 7. 1978, 26. 7. 1978 c. sp., L. Pokluda, BRNM;
Krilova Lehota, Svarinka Valley, Velky Bok (1,727 m) on limestone stones in humid
gully on NW slope below E ridge, 1,480 m, 9. 9. 1981, L. Pokluda, BRNM.
Liptovsky Hradok, on limestone rock of Borovd hora Mt., 880 m, 2. 11. 1952,
J. Duda, OP, dtto, on limestone rock near Poribka village, 800 m, 2. 5. 1953, J. Duda,
OP; Liptovskd Poridbka, Selnice (1,243 m), half-shaded little limestone rocks on N foot,
exp. W, 730 m, 19. 9. 1980, L. Pokluda, BRNM, dtto, half-shaded little limestone rock in
brook valley towards Brikovice, exp. NE, 780 m, 26. 5. 1982, L. Pokluda, BRNM.
Poprad, Baba near Lu&ivnd, 600 m, 19. 7. 1953, J. Smarda, BRNM. Liptovska LuZna,
Salatin, 21.7. 1957, Z. Pilous, herb. ZP, dtto (1,630 m), limestone (dolomite) little
rocks on W slope, exp. SW, 1,500 m, 17. 5. 1981, L. Pokluda, BRNM. Below Sind,
7. 1958, Z. Pilous, c. sp., herb. ZP; Sind, 8. 1959, Z. Pilous, herb. ZP, dtto (1,560 m),
half-shaded rock on S ridge, exp. SW, 1400 m, 14. 9. 1979, J. Pokluda, BRNM, dtto, E
ridge. shaded base of small limestone rocks, exp. N, 1,500 m, 12. 10. 1979, L. Pokluda,
BRNM, dtto, Na jame (1,438 m), half-shaded limestone rock on NW ridge, exp. SW,
1,050-1,170 m, 2. 6. 1980, 23. 6. 1984 SW ridge, 1,460 m, L. Pokluda, BRNM, dtto,
unshaded limestone rock on NW ridge, exp. N, 1,400 m, 2. 6. 1980, L. Pokluda, BRNM.
Krakova hole Mt, 7. 1958, Z. Pilous, herb. ZP; On N slope of Krakova hola Mt., do-
lomite substrate, 1,700 m, 15. 6. 1968, Jeslik, BRA, dtto (1,751 m), top dolomite small
rocks, exp. NE, 1,740 m, 23. 6. 1974, 13. 10. 1979, 8. 8. 1980, 27. 5. 1972, 19. 9. 1985,
L. Pokluda, BRNM. Predajn4, on limestone small rocks above Jasensky potok Brook
N of village, exp. SE, 480 m, 19. 7. 1966, L. Pokluda, BRNM. Lup&a, SW by W, dolo-
mite hill above road, 400 m, 21. 5. 1968, V. Pospisil, BRNM; Partyzénska Lupéa,
Lupcanska dolina Valley, small rocks along road, 760 m, 30. 9. 1989, L. Pujmanova, LIT.
On NW slope of Kozie Chrbty below Dumbier Mt limestone substrate, 1,600 m,
29.9. 1969, Jeslik, BRA 92. Liptovsky Jén, StaniSovska dolina Valley, shaded li-
mestone rock, 850 m, 28. 6. 1973, L. Pokluda, BRNM, dtto, Pred Bystrou, Javorie
Valley, half-shaded limestone rock, 1,150 m, 22. 6. 1974, L. Pokluda, c. sp., BRNM;
Pred Bystrou, limestone rock 1.5 km W of gamekeeper's lodge, 1,050 m, 11. 5. 1978,
L. Pokluda, BRNM. Liptovsky Jén, Krali¢ka (1758 m) small limestone rocks on
ridge, 1,700 m, 24. 6. 1974, L. Pokluda, BRNM: Liptovsky Jan, Stiavnica Valley,
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Kralicka (1,758 m), NE base of small limestone rocks, 1,600 m, 27. 5. 1983, L. Pokluda,
BRNM. Hudiaky Valley, below Salatin, small sandstone rocks, 1,300 m,12. 7. 1974,
A. Fekj BRA: RuZomberok, Ludrovska dolina Valley, Hutiaky Canyon, limestone
rock, 750 m, 21. 5. 1977, L. Pokluda, BRNM. Demiénovska dolina Valley, about
0.2 km N of Svoboda Cave, limestone rock on right bank of brook, 900 m, 10. 8. 1975,
R. Dolezal, BRNM, dtto, shaded limestone rock, exp. N, in transverse valley E of the
stone-built Odboj Chalet, 900 m, 13. 9. 1979, L. Pokluda, BRNM, dtto, valley above
spring below Studend diera, shaded base of limestone rocks, exp. W, 800 m, 16. 9. 1979,
L. Pokluda, BRNM, dtto, limestone rock exp. N, in Machnata Valley, 950 m, 31. 5. 1980,
L. Pokluda, BRNM, dtto, on small humid limestone rock on left bank of Demiinovka,
exp. E, 730 m, 6. 9. 1981, L. Pokluda, c. sp., BRNM; Deminovska dolina Valley,
Machnata small Valley, li rock, exp. W, 860 m, 1. 10. 1983, L. Pokluda, BRNM.
ITanovska dolina Valley, on sunlit limestone rocks at mouth of valley, exp. E,
720m, 7. 9. 1981, L. Pokluda, BRNM;: Ifanovo, solitary half-shaded limestone rock at
end of NE ridge of Demiinovskd hora Mt. (1,304 m), exp. NW, 800 m, 25. 5. 1982,
L. Pokluda, c. sp., BRNM. Cicrny Vah, Nistokovéa gamekeeper's lodge, shaded lime-
stone rock, 850 m, 8. 7. 1978, L. Pokluda, BRNM. Liptovska Teplitka, valley of
Zdiar Brook, small limestone rock above gamekeeper's lodge, 1,000 m, 3. 8. 1978,
L. Pokluda, BRNM, dtto, limestone (dolomite?) rock in valley SW on E slope, exp. NE,
1,150 m, 10. 8. 1978, 19. 8. 1978, L. Pokluda, BRNM. RuZomberok, Biela pul
(640 m), small limestone rocks above road, exp. W, 550 m, 15. 5. 1981, L. Pokluda,
BRNM. Vyiny Sliad near RuZomberok, small travertine rocks near Certovica sul-
phuric spring E of village, 600 m, 29. 5. 1982, L. Pokluda, c. sp., BRNM. STovenské
Lupc&a near B. Bystrica, on sunlit limestone slope N of village, exp. SE, 470 m, 8. 7.
1982, L. Pokluda, BRNM. Dubova-Zamostie near B, Bystrica, limestone rock
above Pioneer camp, exp. SE, 600 m, 10. 7. 1982, L. Pokluda, BRNM. Réztoka near
B. Bystrica, small limestone rocks on slope above village, exp. SE, 500 m, 10. 7. 1982,
10. 7. 1988, L. Pokluda, BRNM. Lazisko near Lipt. Mikula$, MoSnica Valley-Jaloviarka
(1,429 m), shaded limestone rocks on N ridge, exp. N, 1,250 m, 22. 9. 1985, L. Pokluda,
BRNM. Limestone rocks on forest border above confluence of Bily and Cerny Vih near
Kralova Lehota (Kozie chrbty), 670 m, 20. 10. 1987, M. Holubdf, PL. ZdvaZna
Poruba, 1.3 km S of village, on limestone rock, 740 m, 16. 10. 1993, I. Novotny, BRNM.

23a Zipadné Tatry

On granite of Salatinsky vrch ML in Liptovské hole, 1. 7. 1927, R. Dolezal,
BRNU; Liptovské hole, DIhd jama = basin between Predny Salatin Mt. and elevation
point 1,712 m, 1,500 m, 12. 8. 1950, M. Souckovd, BRNM. Liptovské hole, Osobit4,
4. 1932, dtto, limestone rocks, 1,500 m, 8. 1935, both J. Smarda, BRNM; Zuberec vil-
lage, Osobitd Mt., 1,480-1,687 m, 7. 8. 1986, Jifi Duda, herb. ZP. Liptovské hole, Sivy
vrch, 8. 1947, Z. Pilous, herb. ZP, dtto (1,805 m), dry limestone boulders on grassy
slope near path, exp. NW, 1,500 m, 28. 9. 1976, V. Peciar, BRA 83, BRNM. Uplazky
below Zaruby, limestone rock, 7. 1956, Z. Pilous, herb. ZP. Zadn4 Tich4, 1,800 m,
14. 8. 1959, J. Smarda, BRNM. Zuberec, Volar&iaskd dolina Valley, 1,050 m,
6. 8. 1978, Jifi Duda, herb. ZP. Cervené vrchy, on shaded limestone rock near Diera Cave
in Javorovy Zleb Gully, 1,460 m, I8. 8. 1995, L. Novotny, BRNM. Mts. Cervené
vichy, N of Rozpadly grafi M, in rock crevice, 1,530 m, 18. 8. 1985, B, Buryovi,
herb. BUR.

23b Vysoké Tatry

In Miynica valley, Nadskok, 26. 7. 1921, 1,900-2,000 m, J. Podpéra, PR; Near Lake
Pleso nad Skokom, 1,811 m, 8. 1947, J. Smarda, BRNM, OP. Near Zelezn4
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bréna, limestone soil, 1,600 m, 21. 7. 1922, 29. 7. 1922, J. Podpéra, c. sp., BRNM, PR.
Below col sedlo Soliska in Oxygiria digina — Papaver burseri ass., granite soil,
2,140-2,270 m, 5. d., V. Krajina, PRC 62. Maly Satan, in Silene acaulis ass., granite
soil, 2,380 m, 31. 7. 1932, V. Krajina, PRC 65; In col sedlo of Satan in Sileneto acaulis,
granite soil, 2,330 m, 2. 8. 1932, V. Krajina, PRC 61; Satan, in Andreaeto nivalis, granite
soil, 2,155-2,170 m, 2. 8. 1932, V. Krajina, PRC 66; Zadn4 Basta, Agrostietum alpinae,
granite soil, 2,340 m, 12. 8. 1932, V. Krajina, PRC 64. Velickd dolina Valley,
1,700 m, 9. 8. 1953, 14. 8. 1954, J. Smarda, BRNM; Above Velické pleso Lake, 1,700 m,
16.8. 1959, 1. Smarda, BRNM. Mylonite above Zelené pleso Lake, 10. 7. 1957,
Z. Pilous, herb. ZP. Polsky hrebeii Ridge, s. d., Z. Pilous, herb. ZP. Mylonite below
Svisfovka, 7.7. 1957 c. sp., 15. 7. 1957, Z. Pilous, herb. ZP 7; Velka Svistovka,
1,800 m, 7. 8. 1958, J. Smarda, BRNM. Ostreva, 21. 8. 1958, 1,750 m, J. Smarda,
BRNM.

23c Belianské Tatry

On peak of Zadni Jatky Mt, 2,000 m, 1. 8. 1922, J. Podpéra, PR, dtto, 15. 9. 1947,
V. Pospisil BRNM, OLM, dtto, 1950 m, 23. 8. 1951, J. Smarda, BRNM; Hltpy, Jatky,
1,930 m, Firmeto — Salicetum reticulatae, 8. 8. 1933, K. Domin, J. Suza, PRC; Jatky
(2,024 m), limestone rocks, humus, 18. 7. 1937, J. Smarda, BRNM, PRC. Rocks beyond
Tatranskd kotlina Valley, 1. 8. 1925, V. Krajina, PRC; Tatranska kotlina Valley, on
limestone rock towards hunters’ lodge, 7. 8. 1933, K. Domin, J. Suza, PRC. Rocks below
Murdi, limestone rock, 8. 1925, V. Krajina, PRC; Cave on Muréaii, 7. 9. 1989,
Z. Pilous, BRA, herb. ZP. Limestone rocks between Havran and Novy, 24. 8. 1925,
V. Krajina, PRC; Havran (2,154 m) small limestone rocks on peak, 20. 7. 1937,
J. Smarda, BRNM, PR, PRC, dtto, 23. 7. 1955, BRNM,; dtto, on limestone rock, 7. 1953,
Z. Pilous, BRA, BRNM, LIT, herb. ZP. Hldpy (2,062 m), sandstone “rendy” on S
slope, 1,900 m, 18. 7. 1937, J. Smarda, BRNM, PR; In basin below Hlipy, 8. 1947,
Z. Pilous, herb. ZP 1; Hlipy (2,062 m), limestone rocks on peak, exp. N, 2,055 m, 23. 6.
1969, L. Pokluda, BRNM, dtto, base of rocks on NW ridge, 1,950 m, 13. 6. 1969,
L. Pokluda, BRNM; Above tree line below Hlipy, 8. 1987, Z. Pilous, herb. ZP. Predné
Koper§ady, 21. 6. 1938, Z. Pilous, herb. ZP. Buja&i, 1,800 m, 21. 6. 1938, Z. Pilous,
herb. ZP, dtto, 1,950 m, 8. 1947, J. Smarda, BRNM, OP, dtto, 7. 1951, Z. Pilous, herb.
ZP; On limestone soil on S ridge of Bujati vrch Mt., 1,800 m, 8. 1956, M. Vondrécek,
herb. ZP; Below peak of Buja&i, 1,945 m, 21. 5. 1958, V. Jezek, BRNM; Holubyho do-
lina Valley on rock in Skalni brdna, 1,623 m, 9. 9. 1954, E. Hada&, BRNM; Rakisky chr-
bat Ridge, 1,800 m, 18. 7. 1955, J. Smarda, BRNM, dtto, ridge, 1,800 m, 22. 7. 1955,
J. Smarda, BRNM, OP, PL, dtto, 1,830 m, 8. 8. 1956, V. JeZek, BRNM; On ground on
Rakisky chrbat Ridge, 1,800 m, s. d., M. Vondré&ek, herb. ZP; On small rock below
Rakisky chrbét Ridge ~ Velbloud, 7. 8. 1956, V. JeZek, BRNM; Holubyho dolina Valley,
limestone rock on W end of Murérik wall, 1,600 m, 8. 1956, M. Vondratek, BRNM, PL;
Holubyho dolina Valley, col between Jeleni and Rysi Rocks, 1,580 m, 8. 1956,
M. Vondratek, PL. Zdiarskd Vidla, 2,000 m, 6. 1929, R. Dolezal, BRNM, dtto,
2,148 m, 8. 1947, J. Smarda, BRNM, herb. ZP 38, dtto, 8. 1947, Z. Pilous, herb. ZP 10;
Peak of Zdiarski Vidla, 8. 1961, Z. Pilous, herb. ZP; Peak of Zdiarské dolina Valley,
15. 8. 1947, V. Pospi&il, BRNM; On limestone rocks near Zdiar village, 1,120 m,
8. 1947, Z. Pilous, BRA 85; Skalni vrata, 1,600 m, 12.7. 1949, J. Smarda, BRNM;
Tatranské kotlina Valley — Skalni vrata, limestone rock, 900 m, 7. 8. 1973, L. Pokluda,
BRNM. Faixova louka Meadow, 1,450 m, 13.7. 1949, J. Smarda, BRNM.
KoSiary, 7. 1951, Z. Pilous, herb. ZP. Bial¢ansk# dolina Valley, on granite rocks,
1,750 m, 12. 8. 1953, J. Smarda, BRNM; Dolina Siedmich pramefiov Valley on lime-
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stone rocks, near path from ProtéZ Chalet to Tatranskd kotlina Valley, 1,300 m, 23. 7.
1958, M. Vondrédek, herb. ZP. Hldsnd skdla Rock, 7. 1955, Z. Pilous, herb. ZP. Peak
of Velkd Jeleni skéla Rock, 1,500 m, 20. 7. 1955, 7. 7. 1957, J. Smarda, BRNM.
Tristarsky dal Valley, 1,200 m, 23. 7. 1955, J. Smarda, BRNM. Below Jelenia skala
Rock, 3. 8. 1955, V. Jezek, BRNM. On upper small rock near Prot&€Z Chalet,
12. 8. 1957, V. Jezek, BRNM. Zdiar, Monkova dolina Valley, on small limestone
rock, exp. E, 920 m, 23. 6. 1969, L. Pokluda, BRNM, dtto, small rocks in forest,
1.150 m, 5. 9. 1974, J. Dvofik, BRNM, dtto, limestone at dry place, 1,240 m,
14. 8. 1995, B. Buryovd, herb. BUR. On limestone rocks on slope of “Kotek™ reserve
above Tatranskd kotlina Valley, 880 m, 24. 9. 1993, M. Holubéf, PL.

24 Pieniny

Haligovské limestone Rocks, 800 m, 22. 7. 1937, J. Smarda, c. sp., BRNM, PR,
PRC 72. On limestone rocks in defile of Dunajec River, 450 m, 23. 7. 1937,
J. Smarda, BRNM:; Limestone rocks above Dunajec River, 450 m, 6. 9. 1974, BRNM,
OLM; Road between villages Cerveny KlStor and Lipovec, 550 m, 26. 6. 1985, J. Vaiia,
herb. VAN. Velky Lipnik, limestone rock on pasture 1 km NE by N of church,
670 m, 13. 9. 1981, V. Pospi8il, c. sp., BRNM, dtto, pasture on top of hill 1.2 km NE by
N of church, 700 m, 13. 9. 1981, V. Pospiil, L. Pospi3ilovda, BRNM, OLM.

26a Liptovski kotlina

Liptovsky Hréddok, on limestone rock of Borovd hora Mt., 880 m, 2. 11. 1952,
J. Duda, OLM.

26b Spisské kotliny

Spisské Podhradie, on limestone rocks of Spissky hrad Castle, 6. 1930, R. DoleZal,
BRNM, dtto, knoll near Spifska kapitula “Na PaZici”, limestone rocks, 460 m,
30. 7. 1938, J. Smarda, BRNM; Spissky hrad Castle, limestone rock, 630 m, 20. 9. 1977,
1. Sofron, PL. At Primovce village, 14. 7. 1936, ?, PRC; Poprad, Horka, melaphyre
rocks near Primovce, 4. 1973, Z. Pilous, BRA, OP, herb. ZP; Spi¥skd N. Ves, Primovce,
s. d., Lanik, BRNM. Spisské Vlachy, Poraisky jérok, limestone rocks, 620 m,
25, 7. 1937, J. Smarda, BRNM. Spidské Podhradie, Drevenik, li rocks, 612 m,
29, 7. 1938, J. Smarda, c. sp., BRNM. Sivda Brada, 7. 1950 c. sp, 7. 1959 steril,,
Z. Pilous, herb. ZP, dtto, Spiiské Podhradie NW, limestone rock with sulphuric spring,
500 m, 30. 8. 1966, V. Pospiil, BRNM. Svit, limestone hill N of the town near road to
Poprad, 21. 6. 1965, V. PospiSil, BRNM.

27a Biele Karpaty (north part)

Vldra, in Vriatec Mt, 29. 6. 1922, 1. Podpéra, c. sp., BRNM, BRNU; Limestone rocks
on Vidatec, 28. 7. 1925, V. Vlach, BRNM; Vidatec, 22. 6. 1962, J. Smarda, BRNM, dtto,
Vrdatecké Podhradie NE by N, 850 m, 5. 8. 1969, V. Pospilil, c. sp., BRNM, dtto, lime-
stone rock, 26. 4. 1972, J. Sofron, PL. Pichov nad Vahom, Hrabovka, limestone Skala
Rock NE above village, wall, 350 m, 24. 4. 1963, V. Pospigil, BRNM. Cachtice, on li-
mestone rocks near ruin NW of village, 400 m, 9. 6. 1966, V. Pospisil, BRNM.
Lednica, sunlit slope near ruin, 510 m, 9. 9. 1981, V. Pospisil, BRNM.

27b Javorniky

Mésteéko, Mostecka skala Rock NE of village, limestone rock, exp. N, 400 m, 24. 4.
1963, 5. 5. 1971, V. Pospisil, BRNM. Nimnica, grassy slope SE of village above right
bank of Vih River, 280 m, 16. 6. 1965, V. Pospisil, BRNM. Hatné NW, limestone hill
(rock) Hradek, 330 m, 18. 10. 1967, V. Pospiiil, BRNM. Dolni Marikova, “Horka”
NW of church, limestone rock, 18. 10. 1967, V. Pospisil, BRNM. Divinka NW, Velky
vrch, rocks and stony slope on N and NE foot, 400 m, 9. 10. 1968, V. PospiSil, BRNM.
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Povézské Podhradie, Udi¢a, 2 km SE, elevation point Klapé (645 m) small limestone
rocks and boulders on S slope, 550 m, 22. 10. 1969, V. Pospisil, BRNM.

28 Zipadné Beskydy

Orava, Trsté&nd, limestone cliff above town, 8. 1947, Z. Pilous, herb. ZP.

29 Spisské vrchy

Flora of Levoéa (L hoviensis), in “Rehberg” Mt., 25. 7. 1885, V. Greschik, BRA.

Vy3né Ruzbachy, Suchy kriter Rock, travertine near N limit of spa, 650 m,
12.10. 1976, 6. 11. 1976, V. Pospiil, BRNM, dtto, small travertine rocks in
woodlandpark of spa, 640 m, 3. 11. 1976, L. PospiSilovd, BRNM, dito, small travertine
rock on NE slope of source “Kriter” near Krivaii building in spa, 2. 11. 1976,
L. PospiSilova, BRNM, dtto, pasture between woods on hiker's path marked blue and
yellow, 700 m, 3. 11. 1976, V. Pospisil, BRNM, dtto, stony slope above N limit of vil-
lage, pasture, 650 m, 20. 10. 1977, V. Pospilil, BRNM, dtto, top of travertine rocks
above quarry, 610 m, 16. 10. 1979, V. Pospisil, BRNM. Jarabina, 2 km NE, limestone
rocks on pasture, exp. N, 740 m, 30. 9. 1978, V. Pospisil, L. PospiSilova, OLM, dtto,
1.8 km NW by N of church, “Jarabinska pricloma”, li rock, 650 m, 1. 5. 1980,
V. Pospisil, BRNM, OLM, dtto, on limestone rocks above right (W) bank of brook fac-
ing quarry, 680 m, 1. 5. 1980, V. Pospisil, L. PospiSilovd, BRNM, OLM. Stard Lu-
boviia, valley below ruin, limestone rocks, exp. N, 600 m, 29. 10. 1982, V. PospiSil,
c.sp., BRNM, OLM. Stréafiany, elevation point Vysoké skalky, top rock, exp. N,
1,050 m, 17. 10. 1984, V. Pospisil, L. Pospisilova, BRNM, OLM, dtto, small limestone
rocks in forest 1.2 km NE of village, 800 m, 17. 19. 1984, V. Pospisil, L. PospiSilové,
BRNM, OLM. Udol, small limestone rocks 1 km S of village, 550 m, 20. 10. 1984,
V. Pospisil, L. PospiSilova, c. sp., BRNM, OLM.

30b Cergov

Kyjov, limestone Zadné skalie Rocks 1 km SW by § of village, 730 m, 3. 11. 1982,
V. Pospitil, L. PospiSilovd, BRNM, OLM.

Unidentified localities

Mosses of Tatra mts., on bare soil on “Diirrenberg” Mt near KeZmarok, 5. 1884,
V. Greschik, BRA. Borek, Usta, 10. 5. 1897, S. Truchli, BRA. Azoic banks near
Bukovec, 5. 1897, J. Velenovsky, PRC. On rocks facing Béla railway station,
6. 1899, J. Podpéra, PR, (perhaps Béld p. Bezdézem). “Hollenthal”, 15. 5. 1904,
F. Nabélek, BRA. Slovenia, Podtisovka, limestone rocks, 995-1,040 m, 11. 8. 1925,
V. Krajina, PRC. Slovenia, Caricetum firmae, below Ponzaci, limestone rock,
1,860 m, 30. 8. 1945, V. Krajina, PRC.

Ditrichum gracile (Mitt.) Kunze

Czech Republic

8 Cesky kras

St. Ivan, 1894, J. Velenovsky, PRC, dtto, On humid Silurian limestone, St. Ivan near
Beroun (Bernau), 250 m, 7. 5. 1899, E. Bauer, BRNM, BRNU, OP, PR c. sp., herb. VAN
ad D. f. vergens, dtto, On limestone rocks near Srbsko near Beroun, 4. 1900, J. Podpéra,
BRNM, BRNU ad D. f. vergens, dtto, On humid Silurian limestone, St. Ivan near Beroun
(Bernau), 250 m, 15. 5. 1900, E. Bauer, herb. ZP 31 ad D. f. vergens, dtto, On limestone
rocks near Srbsko near Prague, 5. 1900, J. Podpé&ra, BRNU, dtto, St. Ivan near Beroun,
7. 1913, J. Podpéra, PR, dtto, Rocks near St. Ivan, 2. 5. 1915, S. Trapl, herb. ZP 28 ad
D. f vergens, dtto, Svaty Jan pod Skalou, “Propadla voda” gorge on dry limestone rock,
250 m, 7. 6. 1959, J. Stuchly, PRC 71 D. g., herb. VAN ad D. f. vergens.
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331 Ceskokrumlovské predSumavi

Cernd v Pofumavi, 0.5 km E of Jestidbi estate — overgrown limestone quarry, leg.
D. BlaZkovi, 23. 8. 1961, CB.

93a Krkonole lesni

Near Spindlerav mlyn (Spindelmiihle), 9. 1896, J. Velenovsky, PRC; Rocks near
Spindleriv mlyn, 1,100 m, 12. 7. 1930, M. Béiia, BRA 91 ad D, f vergens, dtto, left
bank of Labe River near road to Divéi ldvky close to village, on rocks, 720 m,
10.9. 1959, 1. Stuchly, PRC 68, dtto, limestone inclusion in rock along road from Spind-
lertv mlyn to Divi ldvky, 760 m, 11.9. 1959, J. Vaiia, herb. VAN.

93b Krkonose subalpinské

On mica schist rocks on slope of Kotel (Kesselkoppe) facing “Kessel” (1,390 m),
17.9. 1890, v. Cypers, PR. In Certova zahradka, 9. 1896, J. Velenovsky, PRC 74,
dito, 6. 1947, Z. Pilous, herb. ZP 48.

93¢ Rychory

Horni Mar%ov, on limestone rock, 7. 1954, Z. Pilous, BRA, LIT, herb. ZP; Marfov
IV,, limestone rock, 9. 1954, Z. Pilous, herb. ZP.

97 Hruby Jesenik

Kotlina, on slate rocks, 1,200 m, 7. 1904, J. Podpéra, BRNM.

Slovak Republic

3 Slovensky kras
Torfia n. Bodvou (Torna), Zadiclsk4 dolina Valley, 8. 1930, H. Laus, OLM.

15 Slovenské Rudohorie
Olcnava, valley, 9. 1973, Z. Pilous, herb. ZP, 22, 37.

17 Slovensky raj

On bridge below K143torisko near Dobsina, 14. 7. 1928, 2, PR. Spisska N. Ves, on
limestone rocks above Letanovsky mlyn, 6. 1930, R. DoleZal, BRNM. On lime-
stone rocks of Certova Sihot Mt. towards Klastorisko near Spisské Tamésovce,
800m, 12.7. 1958, A. Boros, OP, herb. ZP 44. HrabuSice, valley of Biela voda above
Sokol gamekeeper's lodge, on rocks in forest, 650 m, 16. 6. 1969, V. Pospisil, BRNM,
dito, Velky Sokol, 6. 1978, Z. Pilous, BRA 89, BRNM, OP, herb. ZP 39, dito, Piecky,
6.1978, Z. Pilous, BRA, BRNM, OP, herb, ZP 33, Stratend, 1.5 km NE by E of vil-
lage, rocks above brook near road from Gléc, 800 m, 16. 6. 1970, V. Pospigil, BRNM,
dito, Stratend souteska Valley, 6. 1978, Z. Pilous, BRA, BRNM, OP, herb. ZP 36, dtto,
Stratend near Dobginsk4 Tadové Cave, 6, 1978, Z. Pilous, BRNM, OP, herb, ZP 3,42,
18 Stredné Pohornadie

Branisko, Lipovce, 8. 1967, Z. Pilous, herb. ZP, dtto, Kamenn4 baba Valley, 9. 1973,
Z. Pilous, BRA 90 + D. flexicaule.

2la Licansk4 Fatra

Stre¢no, on limestone rocks, 1934, Z, Pilous, PL.

21b Krivafiska Fatra

On limestone rocks near Nezbud village, Latka, 300 m, 8. 1934, Z. Pilous, BRNM,
BRNU, PR, PRC, herb. ZP 49 ad D. f- vergens, 30 D. g. Terchova, Vrétng Valley,
1935, Z. Pilous, herb. ZP. Glacial basin of Chleb (1,644 m) 7. 1936, J. Smarda, PR.
Stary hrad Castle, 1939, Z. Pilous, herb. ZP, 11. Rozsutec, Vyhnand Valley, lime-
stone rocks, 8. 1972, Z. Pilous, BRA D. g., OP ad D. f. vergens, herb. ZP 34, 50 D, g, 43
ad D. f. vergens. Suchy, Biele skaly Rocks, 9. 1979, Z. Pilous, BRA 80, herb, ZP
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Sokolec Reserve, 6. 1984, Z. Pilous, herb. ZP 16. Fatransky krivai Reserve,
9. 1980, Z. Pilous, BRA 95.

21c Velk4 Fatra

Blatnica, Gader, Vrétna Valley, 5. 1975, Z. Pilous, BRA, OP, herb. ZP 27, 35, dtto,
Blatnicka dolina Valley, Jasienok, 8. 1976, Z. Pilous, herb. ZP 15 ad D. f. vergens.

21d Chotské vrchy

Mouth of Kvatansk4 dolina Valley about 0.9 km N of Kva&any village, on small lime-
stone rock above Kvatianka Brook, 625 m, 9. 8. 1975, R. DoleZal, BRA 82, dtto, humid
small limestone rock above road in slope (exp. W) about 1.2 km N of Kvatany village,
640 m, 9. 8. 1975, R. DoleZal, BRA 87, herb. ZP. 41, OP, dtto, Kvatianska dolina Valley,
500 m, 23. 5. 1984, J. Véiia, herb. VAN.

22 Nizké Tatry

Svatojansk4 dolina Valley, 22. 7. 1928, 7, PR, dtto, on travertine rock in Svatojan-
ski dolina Valley about an hour's walk from Lipt. Sv. Jan, 560 m, 1. 5. 1951, V. Vlach,
BRNM, dito, Janskd dolina Valley, small limestone rocks above river, facing a well
1.6 km N of gamekeeper’s lodge, 800 m, 12. 5. 1978, L. Pokluda, BRNM, dto, in Janska
dolina Valley, on humid limestone rocks, 760 m, I. Novotny, 15. 10. 1993, BRNM ad
D. f. vergens. In forests t li (and dolomite) rocks near MaluZind,
6.8. 1936, V. Vlach, BRNM ad D. f. vergens, dtto, Liptovsky hradek, on li soil
in N slope of Velky Bok Mt., 1,400 m, 15. 8. 1968, B. Wagner, LIT. Lipt. Mikulas, on
humid limestone rocks in lateral valley left of Vyveranie in direction from Demiinové
dolina Valley towards Krakova hofa, 800 m, 13. 8. 1969, R. Dolezal, BRNM ad D. f.
vergens, dtto, Krakova hola (1,751 m), Prednie, small limestone rock towards col below
Kipel, 1,550 m, 10. 9. 1973, L. Pokluda, BRNM ad D. f. vergens, dtto, crevices of lime-
stone rocks on NE slope, 1,700 m, 9. 6. 1978, L. Pokluda, BRNM ad D. f. vergens, dito,
Pustie (1,501 m), shaded limestone rocks on ridge, exp. NW, 1,500 m, 13. 10. 1979,
L. Pokluda, BRNM, dtto, 11. 10. 1979, L. Pokluda, BRNM ad D. f vergens.
Deminové dolina Valley, about 0.4 km N of Sloboda Cave, on humid limestone
rocks on right bank of brook, 900 m, 10. 8. 1975, R. Dolezal, BRA 86, BRNM, dtto,
about 0.3 km N of Sloboda Cave, on limestone boulder on right bank of brook, 900 m,
10. 8. 1975, R. Dolezal, BRA 84 ad D, f. vergens, dtto, small valley facing a well,
crevices of limestone rock, exp. NW, 900 m, 15. 9. 1979, L. Pokluda, BRNM ad D. f.
vergens. Lipt. Mikuls, Sind (1,560 m), E ridge, shaded small limestone rocks, exp. N,
1,500 m, 12. 10. 1979, L. Pokluda, BRNM. Michalovo near Krdl. Lehota, Hradist®
(1,325 m), on small limestone rock at entrance to valley, exp. SE, 800 m, 24. 5. 1982,
L. Pokluda, BRNM. Lipt. Mikul§, KTa¢ianskd dolina Valley, on half-shaded lime-
stone rock above brook, exp. NE, 850 m, 24. 6. 1984, L. Pokluda, BRNM ad D. f. ver-
gens. On Kralitka Rock 1 km E of chata Hrdinov Chalet, 1,350 m, 31. 8. 1978,
N. Gutzerovd, PL. Partizénskd Lupla, Lupanskd dolina Valley, Bralné Nature
Reserve (in prep.), small limestone rocks on both sides of valley at N foot of OfendSkova

Mt., 800-850 m, 1. 10. 1989, L. Puj 4, LIT. On | rocks in Bielo Valley
near Lipt. Jan, 800 m, 17. 5. 1993, M. Holubdf, c. sp., PL.
23a Zapadné Tatry

Liptovské hole, Smutnd dolina Valley, calciferous mica schist, 8. 1947, Z. Pilous,
herb. ZP 12. Liptovské hole, Smre&ianskd dolina Valley, rocks below chalet,
30, 8. 1970, Z. Pilous, herb. ZP 23. Rohale, place Ma&ie diery ca 4.5 km E of
Zuberec village, 1,070 m, 24. 5. 1984, J. Véiia, Z. Soldan, L. Pujmanové, PRC 59 ad D. f
vergens. Rohéce, Jurdfiova dolina Valley, on limestone rock above Tiesfiavy,
1,040 m, 29. 9. 1990, Z. Soldén, PRC 63 ad D. f. vergens.
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23b Vysoké Tatry

Humid mossy rocks with Heliosperma below Siroké pole, limestone, 1,509 m,
6. 8. 1925, V. Krajina, OPRC 77 ad D. f. vergens. Limestone rock at 2nd spring on
hiker’s path in Bielovodskd dolina Valley (with Bryum pseudotriquetrum)
1,080 m, 17. 5. 1993, M. Holubaf, PL.

23c¢ Belianské Tatry

On NE slopes of High Tatra mts., 7. 1893, V. Greschik. BRA, 79, PRC. Zdiarska
Vidla, Dryado -Salicetum below peak, limestone rock, 2,080 m, 6. 8. 1925, V. Krajina,
PRC 78; Basin between Hlipy and Zdiarska Vidla, 9. 1947, Z. Pilous, herb. ZP 29 ad
D. f. vergens. On peak of Murdii Mt., 7. 1929, J. Suza, PR. Tatranskd Kotlina,
8. 1930, H. Laus, PR. Gaflovka Dryastetum on limestone rocks, 1,600 m, 4. 8. 1933,
K. Domin, J. Suza, PRC 75 ad D. f. In valley of Riglansky potok Brook below
gully, 1,000 m, 10. 7. 1935, V. Horik, herb. ZP. Belansk4 dolina Valley, on border
of Piceetum, 550 m, 20. 8. 1935, G. BriZicky, PR. Pod Bedndrskym Valley, 8. 1947,
Z. Pilous, herb. ZP. On limestone rocks near Zdiar village, 1,120 m, 8. 1947, Z. Pilous,
BRNU, PR, herb. ZP 32 ad D. f. vergens BRA 86. Hldpy Mt, on limestone rock,
7. 1953, Z. Pilous, BRA 89, 94, LIT, herb. ZP 17 ad D. f. vergens. Skalni vrata,
8. 1954, E. Hada¢, BRNM ad D. f. vergens. Holubyho dolina Valley, slope between
Bujati and Murdrik wall, 1,700 m, 8. 1956, M. Vondracek, PL, dtto, Jeleni skéla Rock,
1,600 m, 8. 1956, M. Vondracek, PL, dtto, rocky slope between Bujai and Murérik wall,
8. 1956, M. Vondradck, BRNM ad D. f. vergens. On limestone rock in Monkova do-
lina Valley, 1,240 m, 23. 9. 1993, M. Holubaf, PL.

24 Pieniny

BorStykova skala Rock, limestone rock, exp. N, 475 m, 19. 8. 1870, Steinitz, BRA
81.Defile of Dunajec River, 7. 1950, Z. Pilous, herb. ZP 19, dtto, Bank of Dunajec
River below Tri hromady, 10. 10. 1957, E. Hadag, PL, duto, Defile of Dunajec River,
right bank, 28. 12. 1970, J. Sofron, PL, dtto, near Cerveny Klastor village, 450 m,
24, 6. 1985, J. Viiia, herb. VAN, dtto, between village Cerveny KlaStor and Lesnica, on
limestone rocks, 20. 8. 1995, B. Buryové, herb. BUR, dtto, 420-450 m, 20. 8. 1995,
L. Novotny, BRNM + ad D. f vergens. Lesnica, grassy slope above left bank of
Lesnicky potok Brook 0.2 km upstream from mouth into Dunajec River, 450 m, 13.9. 1981,
V. PospiSil, BRNM ad D. f. vergens, dtto, limestone rocks above right bank of Dunajec
River, W of mouth of Lesnicky potok Brook, 440 m, 20. 9. 1981, V. Pospisil, BRNM.

26b Spisské kotliny

Levo&a (Leutschau), on rocks in forest, 3. 1930, BRA 88 ad D. f. vergens.

28 Zipadné Beskydy

Orava-TvrdoSin, 3 km N of village, 2 km S of outlet of Orava from dam, marsh, path
below it, 600 m, 6. 8. 1969, V. Pospisil, BRNM ad D. f. vergens.

29 Spisské vrchy
Lubovni vrchovina, Jarabina, 2 km NE, li rocks on pasture, exp. N, 740 m,
30. 9. 1978, V. Pospiil, L. PospiSilova, BRNM ad D. f. vergens.

Unidentified localities

Sip, Orava, J. Klika, PR ad D. f. vergens. Poprad, 7. 1937, J. Jedli¢ka, BRNM.

The distribution of D. flexicaule and D. gracile in the Czech and Slovak Republics
is shown in Figs. 8 and 9. Most of the localities of D. flexicale are concentrated in the
Slovakian part of the Western Carpathians. There D. flexicaule is not found in regions
formed by acid volcanic rocks. In mountain ranges also containing limestone or other
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basic rocks the species is abundant. In the Eastern Carpathians, formed in Slovakia
mostly by acid volcanic rocks, this species is very rare. In the Czech Republic D. flexi-
caule is more abundant in Moravia, where it can find more localities with a suitable sub-
strate. In Bohemia it is abundant in some regions (Bohemian Karst) but rather rare
elsewhere.

D. gracile and the transitive types are rather rare in the region under study. They are
somewhat more abundant in Slovakia. In the Czech Republic they occur scantily (one lo-
cality in “Ceskokrumlovské pfedsumavi”; one locality in Bohemian Karst (“Cesky
kras"), also transitive forms; six localities in KrkonoSe Mts., also transitive forms; one
locality in Jeseniky Mts.)

As regards orographic distri ion, D. flexicaule is more frequent at lower elevation,
but reaches up to the alpine belt. The altitudinal amplitude of D. gracile and the transi-
tive types also reaches from low elevations up to the alpine belt, but they predominate in
the

in and higher vegetation belts. This fact is connected with the higher demands
of D. gracile for shade and greater and more durable humidity.

Both taxa grow largely on li b D. flexicaule has rarely been found
on travertine, dolomi Icift d Permian congll phyllite, “grano-
syenite” rocks, serpentine, diabase, teschenite, melaphyre, granite and Silurian slate;
D. gracile and the transitive types have been found predominantly on li also
rarely on dolomite, serpentine, slate and calciferous mica schist.

bers of fertile speci of D. flexicaule deposited in herbariums in suc-

cessive months of the year are shown in Table 3. The frequency of fructification is high-
est in climatically optimal parts of year. In the region under study, D. flexicaule is fertile
at about 10 %. In D. gracile the fertility is about 3 %, if the transitive specimens are in-
cluded in this evaluation.

Discussion

Crum & Anderson (1981) report all the differences in size, appearance and
microscopic details within D. flexicaule s. 1. as a consequence of various growth conditi-
ons, especially concerning humidity and shading. Corley & al. (1981) have drawn a si-
milar conclusion. Duell (1992) also prefers evaluation of D. gracile at the variety level
only. In Britain and Ireland Corley (in Hill & al. 1992) does not distinguish D. gracile
from D. flexicaule, despite the fact that Erisvoll (1985), who studied in detail the
whole collective taxon, reports both taxa from Great Britain and writes: “British bryolo-
gists have yet to be inced of the disti of these segregates”. However, Smith
(1993) distinguishes both species in Great Britain and Ireland. He suggests that D. flexi-
caule is “widely distributed but rare” and D. gracile “common in basic areas, rare clse-
where”. From maps by Smith (1993) and Corley (in Hill &al. 1992), it follows that
D. gracile is more frequent than D. flexicaule in Great Britain and Ireland. It is the oppo-
site situation in the Czech and Slovak Republics. Nyholm (1986) accepts the species
conception by Frisvoll (1985), although she reports it D. gracile only in a remark with
respect to the simultancous appearance of Frivoll's study and her own.

Casas & al. (1990) have studied this complex in the Iberian Peninsula and
Balearic Isles, and they write: “Direct macroscopic observation makes it possible to dis-
tinguish both species casily”. Questionable specimens. in which a confirmation of mic-

pic ch istics was y, were found only rarely by them. Smith (1993)
writes that “95 % of specimens of D. flexicaule s. 1. could be allocated to one or other of
the species with naked eye or a x10 lens, the ini iring mic ic exa-

ination”. This evaluation is diff

i P

5 % req
is from the one that follows from this paper. It is
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probably caused by the different behaviour of this complex in different parts of its range.
The barrier between the two taxa could have a different intensity in different regions.

Casas & al. (1990) also dealt with chorology and ecology in the area under study
(Iberian Peninsula and Balearic Isles) and found that D. flexicaule possessed a more ex-
pleulve Mednerranean nature and higher drought tolerance, while D. gracile showed

h istics and d ds for higher and more durable humidity
(also Casas & al. 1992). D. gracile forms tall and extensive stands in shaded and moist
places, while D. flexicaule is more common in rock crevices. Both species are confined
to calcareous substrates from 300 m a. s. L. to the alpine (subalpine) belt. This is also true
of the Czech and Slovak Republics. Nyholm (1986) reports D. gracile growing on
basic, moist rocks in shaded habitats, beside streams, in ravines etc., while D. flexicaule
is reported as growing on calcarcous soil, in rock crevices, in rich fens, sometimes in
sand dunes. Tuomikoski & al. (1973) report D. gracile to be more common than
D. flexicaule in Newfoundland. The same follows from Smith (1993) and Corley (in
Hill & al. 1992) for Great Britain and Ireland. In the Iberian Peninsula D. gracile is
also somewhat more common than D. flexicaule (Casas & al. 1990). Frahm (in Frey
& al. 1994) writes: “Selten mit Sporogonen. In dichten dunkelgriinen Polstern auf
Kalkboden durch ganz Europa, in Trock oder auf k Felsen relativ
niedrig, an feuchten Standorten in groBen lockeren Polstern. Sehr groBe Formen in
feuchten Schluchten und an Wasserfillen sind als var. sterilis De Not. (var. longifolium
Zett.) beschrieben worden und werden von einigen Autoren als elgene Art D. crispatis-
simum (C. Mull.) Par. (D. gi Williams) angeseh

Ochyra & Kuta 1990(1992) report n = 13 for D. gracile, which is a usual chro-
mosome number for various species of the genus Ditrichum, and the basic chromosome
number of the whole family Ditrichaceae (Fritsch 1982, Steere 1972). The solution
of the taxonomic problems of the group under study could be facilitated by a study of
isoenzymes (cf. e. g. Wyatt & al. 1992, 1993, Shaw & Srodon 1995) or, in future,
of DNA directly (cf. e. g. Marienfeld & al. 1989, 1991, Reski & al. 1994,
Gazdova & al. 1995).

In different regions the two taxa under study (D. £, D. g.) are mutually separated by
differently intensive barriers. This is apparently true even on a world-wide scale. Due to
their different ecological requirements, the two taxa show a different frequency of occur-
rence in different parts of their range (¢. g. Smith 1993, Casas & al. 1992). In the
region under study the transitive types have been found in the following regions:
Bohemian Karst, KrkonoSe Mts. (Czech Republic); Krivafiskd Fatra, Velk4 Fatra, Nizké
Tatry, Zapadné Tatry, Belanské Tatry, Pieniny, Zipadné Beskydy Mts., SpiSské vrchy
Hills (Slovakia). These are mostly territories in which both taxa occur and may also be
fertile (largely mountain regions). Thus, ional hybridisation and its vestiges may be
assumed 1o oceur in these regions. This hypothesis has yet to be proved or disproved by
funher studies. Merely the transitive types, and not the typical D. gracile, occurred in the
1 units Spidské kotliny basins (Spisské vrchy Hills) and Zapadné

Beskydy Ms.

As concerns comparison of the distribution frequencies in the Czech and Slovak
Republics with those of Great Britain and Ireland, is the opposite ratio of their frequency
similar to the species Pleuridium subulatum (Hedw.) Rabenh. and P acuminatum
Lindb. (Novotny 1992 (1993), Finch (in Hill & al. 1992). That is, in the Czech
and Slovak Republics Ditrichum flexicaule and/or Pleuridium subulatum are more com-
mon, while in Great Britain and Ircland Ditrichum gracile and/or Pleuridium acumina-
tum.



I found D. gracile in herbarium collections labelled D. flexi le, without indica-
tion of a corresponding variety, or as D. flexicaule var. longifolium Zett. Several times
D. flexicaule var. densum (B.S.G.) Braithw. has been reported in the literature from
Slovakia (e. g. Smarda (1948), Pilous 1988 (1991), but D. gracile has been only
mentioned from the territory under study by Duell (1984); his Czechoslovak data origi-
nated from Z. Pilous. Pilous & Duda (1960) reports on D. flexicaule: “Besides long-
leaved forms a form occurs in our country with short, straight leaves, its mats are dense,
low:"

Conclusion

One may state on the basis of the results of the present study that transitive types
exist between the two taxa. D. flexicaule is a more | 8 taxon than D. gracile.
The intensity of the barrier between the two taxa, and thus also the abundance of the
transitive types, may differ in different parts of the range, depending on the conditions in
a given region. On the basis of the present study it is not recommended to carry out any

ical changes. H the results (cf. the principal co-ordinate analysis [Figs.
4-6]) also suggest that the two taxa could be evaluated on the subspecific level. It is ne-
cessary, however, o consider the vast range of the taxa under study, and to carry out de-
tailed i igations in other rep ively selected regions in order to asses the
variability in depend on its geographical distribution. Furthermore, it is necessary to
analyse the morphology of sporophytes in a sufficiently numerous and representative se-
ries.

"l‘he use of multivariate analytical methods cannot be considered to provide more
objective results, only signifncanl help in the study of these taxa. It may be useful to eva-

luate g pop ly on the basis of more numerous material.
Additional information on this group can be obtained from further studies based on quite
independ lyses, e. g., of i or DNA directly.
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SOUHRN

itrie  flexie s.Lsevy sje vyji V Ceské a republice se vysky-
twji dva ndpadné taxony. Je o Ditrichum flexicaule (Schwaegr)Hampe a D. gracile (Mitt.) Kunze
[= D. crispatissimem (C. Mi11.) Par.]. Byla provedena morfometrickd analyza, pii niZ bylo na 95 nihodn&
zvolengch vzorcich hodnoceno 7 znaki. Jednalo se o ndsledujici znaky: pofet hyalinich bunk na okraji béze
listu (hyacel), kfivost stén bunék na bdzi listu blize Zebru (curvat), délka listu (leafle), Sidlovitost listu (awlnes),
pomér délky buntk na Febru a na okmji listu ¥ jeho Sidlovité Esti (shorte), zubatost 3picky (tootne), Sifka
!pi&yve\mﬁlenoniBSwnodmholu(ﬁphe).(MumylhodnoomémakyjmmAWymobt. 1a2.
Jejich rozliSovaci znaky jsou uvedeny v tab. 1. Znaky byly hodnoceny na ordindlni nebo metrické Skile, Pro
vyhodnoceni tohoto souboru byly poufity dvé metody multivariatni analyzy. Nejdfive byla pouZita analyza
hlavnich komponent (PCA). PouZiti této ‘metody neni v pfipadé daného souboru zoela korekini, protoze tato
Mmmhmmikmumdém, Pro tento soubor, ktery obsahuje data
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hodnocend na riiznych typech Skl (smiSend data), je zcela korekini vyhodnoceni pomoci analyzy hlavnich ko-
ordinit (PCoA). Byl ponbl program PRINCOOR z bnlllul SYNTAX 5.0.

Vysledky analyz jsou h 3-6. Vysledky obou metod ukazuji, Z¢
taxon D. flexicaule s. 1. )e moZno mniéhl na dvé skupmy odpovﬁdulcl taxondm D. flexicaule s. s. a D. gracile.
Tyto skupiny h typd, kicré jsou méné pocetné a vykazujf vétsi variabi-

litu ve srovndni § obdma taxony (obr. 5) Tyto prechodné vmd(y vytvifeji skupinu, kterd md diky tzv. arch
(horseshoe) efektu podkovovity tvar, Vysledky PCA ukazuji 1€ daleZitost jednotlivich hodnocenych znaki.
Jako nejméné spolehlivy znak se ukdzala zubatost (tootne) a ¥ifka (tipbre) $picky. Je moZno vyslovit hypotézu,
Je oba taxony jsou oddéleny v riznych oblastech riizné intenzivni bariérou v zivislosti na ekologickych pod-
minkich, To lze pfedpoklidat t€2 v rimi celého arcdlu, ktery v piipadé D. flexicaule s. 1. predstavuje 1éméf
cely svét.

Na obrizku 7 jsou zndzomény axilami chiupy, které pro rozliSeni obou taxond nejsou vhodné. Na obriz-
cich 8 2 9 je pomoci thmMomdMMmmﬁv&ﬂlShmMmﬂm Druh
D. flexicaule je velmi hojny ve Karpat, p v oblastech s hojnéj
vépenci nebo jingch bazickych homin. V Ceske republice je hojn¥j¥f na Moravé, kde nachdzi vice mv‘ll
s vhodngm substritem. V Cechich je hojng pouze v nékterych oblastech (Cesky kras), ale jinak je zde pomérné
vziicny, Taxon D. gracile je celkové dosti vziceny. Pondkud hojngjsi je na Slovensku. V V Ceské republice se vy-
skytuje jen ve &tyfech oblastech (C ~ 1 lokalita; Cesky kras — | lokalita, 162 pe-
chodné typy; Krkonose — 6 lokalit, 162 pfechodné typy; Hruby Jesenik — 1 lokalita).

Oba taxony nachdzime predeviim na vipencich, ale té2 na dalSich bazickych hornindch. Z hlediska vys-
Kkového rozdifeni je viskyt D. flexicaule soustfedén piedevsim v niflich polohdch, ale nalezneme ho téZ a2
v alpinskych oblastech. D. gracile ma vyskovou amplitudu rovnéZ od nizkych aZ do vysokych nadmofskych
vyitek, ale plevaZuje v horském a vySSich vegetacnich stupnich. D. flexicaule je plodné zhruba z 10 % (tab. 3)
D. gracile je plodné zeela vyjimetné v 3 % pripadi.
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