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ABSTRACT: The results of taxonomic studies Gérdamine dentata Schult. from Poland are
presented and the distribution map of the species in Poland based on a revision of herbarium
material is provided for the first time. The problem of hybridizatio€.odentata is briefly dis-

cussed.
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INTRODUCTION

The genuLardamine L. contains about 200 species, including approximately 17 species
often treated as a separate gebDestaria L. but not forming a monophyletic group (Al-
Shehbaz 1988; Franzietal. 1998; Sweeney & Price 2000). The genus is cosmopolitan,
with representatives on all continents except Antarctica. In Poland the Qardasnine

is represented by 12 species, including those previously classified in theQpmharsa.

Cardamine dentata Schult. for a long time has been treated as one of the subspecific
taxa of the broadly conceived spedigratensis L., including both editions dflora of
Poland (Kulczyhski 1927; Sychowa 1985). However, tBepratensis group is a rather
complicated polyploid complex; it includes taxa on diploid to dodecaploid (or even
higher) levels (including high polyploi@. dentata) which are better to treat as separate
species (Marhold 1994a and literature; Wojcicki 1995).

The results presented here are based on a critical revision of herbarium material
housed at the following herbaria: BIL, GDMA, GE, GLM, KRA, KRAM, KTU, LBL,
LOD, LW, OLS, POZ, TRN, UGDA, WA, WRSL (abbreviations according to Holmgren
et al. 1990 and Mirelet al. 1997).

The distribution ofC. dentata in Poland is presented in the ATPOL grid square system
(Zajac 1978).
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TAXONOMIC HISTORY

Schultes (1809) considered the presence of stolons and cauline leaves with petiolate and
dentate leaflets as characters distinguishing Cardamine dentatérom C. pratensiq“ Sto-
lonifera, foliis pinnatis, foliolis radicalibus subrotundis, angulato-carnosulis, caulinis ob-
longis, subsinuato-dentatis, petiolatis, extimo majore subtridentato ...”). The petiolate lea-
flets of al (including the uppermost) cauline leaves indeed represent the most striking
diagnostic feature of the species, but the former character was often a source of confusion.
It isvery likely that Schultes misinterpreted the leaves of the basal rosette, which some-
timesroot at the bases of |eafletsfor stolons. There are many cases of misinterpretation of
this taxon in old but also recent literature. For example, Reichenbach (1830-1832,
1837-1838), Koch (1835), Neilreich (1859) and at least partly also Kulczyfski (1927)
placed under the name C. dentata(or its subspecific equivalent) plants possessing rosette
leaves with dentate leaflets, now considered to represent C. pratensiss. str.; Assenov
(1970) classified as C. palustrisPeterm. (with the name C. dentatagiven as synonym)
plants from the coast of the Black Seain Bulgaria, currently treated as C. penzesiincev
& Marhold (Marhold & Ancev 1999). Probably an incorrect interpretation of Schultes'
species name is what has caused the same taxon to be described under different names by
various authors (Knaf 1846; Petermann 1846; Hallier 1866). For example, in 1846 Peter-
man described C. palustrisand included not only plants with dentate leaflets of stem
leaves but also plants with entire leaflets. His morphological concept of C. palustriswas
slightly broader than that of Schultes' C. dentata

Later Lovkvist (1956) considered the name C. dentatato be confusing, and instead
adopted C. palustrisPeterm. as the correct name for this taxon; this has influenced many
authors including Jones (1964). On the other hand, Loévkvist (1956, 1958) was the first
author to recognize correctly that this taxon represents a complex of octoploid to dodeca-
ploid populations often forming hybrid swarms, and thus representing a true biological
species.

DESCRIPTION

Cardamine dentata Schult. (Fig. 1)

Observ. Bot.: 126. 1809.

= Cardamine pratensisar. dentata(Schult.) Wimm. & Grab., FI. Siles. 2/1: 266, 1829. = Cardamine pratensis
subsp. dentata(Schult.) Celak., Prodr. Fl. Béhmen: 450, 1875.

= Cardamine pratensigar. palustrisWimm. & Grab., Fl. Siles. 2/1: 266, 1829. = Cardamine dentataar. palustris
(Wimm. & Grab.) Khatri, Feddes Repert. 97: 281, 1986. = Cardamine pratensisubsp. palustris (Wimm. & Grab.)
Janch., Phyton (Horn, Austria) 8: 236, 1959.

= Cardamine palustri®eterm., Bot. Centralbl. Deutschl. 1: 47, 48, 11 Feb. 1846.

= Cardamine paludos&naf, Flora 29: 293, 21 May 1846. = Cardamine pratensisubsp. paludosa(K naf) Celak.,
Ziva4: 78, 1870.

= Cardamine grandifloradallier, Bot. Zeitung (Berlin) 24: 209, 1866.
= Cardamine fragmentosénzes & Vida, Bot. Kozlem. 53: 172, 1966.
— Cardamine sylvaticauct. non Link: Besser, Prim. FI. Galiciae Austriac. 2: 76, 1809.
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Fig. 1. Cardamine dentat&chult. (drawn from KRAM 377175). Scale bar: 5 cm.

Perennial herb, (20-)30-50 cm tall. Rhizome short, simple. Stem erect, usually simple, sometimes
slightly flexuose, glabrous. Leaves pinnate. Rosette leaves mostly glabrous, immature leaves with ap-
pressed or rarely patent hairs, pinnate, with 3-12 pairs of petiolate, circular or broadly ovate, rarely
obovate, deciduous lateral leaflets; terminal leaflet much larger than lateral ones, reniform to truncate
at base, entire or = sinuate. Cauline leaves 5-12, glabrous, pinnate, lower cauline leaves with 3-10
pairs of leaflets, leaflets distinctly petiolate, often deciduous, elliptic, obovate to linear, entire or irregu-
larly serrate to sinuate. Inflorescence racemose; sepals 4.5-6.0 mm long, margin membranous; petals



434 Fragm. Flor. Geobot. Ann. 45, Pars 1-2, 2000

white to pale reddish-violet, obovate, (9.0-)12.0-16.0(-19.0) mm long and 7.0-11.0 mm wide; sta-
mens 6, anthers yellow before anthesis, filaments of longer stamens 4.5-8.5 mm long, filaments of
shorter stamens 2.5-5.5 mm long; stigma conspicuous, enlarged. Pedicels patent or erect-patent, si-
liguae divergent from axis at the same angle as pedicels or erect, (20-)30-50 mm long and 1.1-1.5
(=2.0) mm wide. Flowering V (VI).

The position of the hairs on the rachis of the youngest leaves of the basal rosette and
on those arising from adventitious buds is usually characteristic for the given species of
the C. pratensisgroup. Those hairs are appressed on the plants of C. rivularis Schur,
C. matthioli Moretti and C. penzesiiMarhold & Ancev, and patent on C. pratensis
(s. str.), C. crassifoliaPourr., and C. granulosaAll. Cardamine dentatahowever, repre-
sents an exceptional case in which both appressed and patent hairs on the leaves can be
found. This may be a result of either introgression or the complicated origin of this high
polyploid and variable species.

CHROMOSOME NUMBERS

Cardamine dentatas a high polyploid taxon with reported chromosome numbers from 56
to ca 113 (cf. Jalas & Suominen 1994). This range of numbers includes not only poly-
ploids but also dysploids and aneuploids. The most comprehensive study of the chromo-
some numbers of this species and the hybridization of its different chromosome races was
done by Lovkvist (1956, 1958). He concluded that no sterility barrier is met between the
octoploids and higher polyploids within C. dentata and that this fact together with the
morphological evidence makesit necessary to treat the whole aggregate as one very wide-
ly defined species. For the spreading of plants with various aneuploid chromosome num-
bers, vegetative propagation of C. dentataby adventitious buds arising on leaves of the
basal rosette and on the caulineleaves and their axils most probably playsthe crucial role.
The only chromosome numbers reported for C. dentatafrom Poland so far are those
from Banach (1951). She concluded that plants of C. pratensisvar. pratensisare charac-
terized by chromosome numbers 2n = 30, 32, 38, 44, 50, 58 and 64, while those of
C. pratensisvar. dentatapossess 2n = 68, 72, 76 and 78. Thisisin line with data from
other parts of the distribution area of the species, except that plants with 2n = 64 chromo-
somes usually show morphological features of C. dentatae.g., Murin & Ferdkova 1976;
Marhold 1984, 1994b for Slovakia). Unfortunately the voucher material studied by Ba-
nach (1951) could not be reexamined as it was not available during the present study.

HYBRIDIZATION

Rohlena (1925) was the first author to report a hybrid between Cardamine pratensiand
C. dentatausing the formula for the hybrid, but without a description. Domin (1935)
introduced binominal name C. xrohlenae but it should also be treated as anomen invali-
dumasit was not accompanied by a description [see Art. H.10.1 of the ICBN (Greuter et
al. 2000)]. Origina herbarium material for this name probably does not exist. There are
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some herbarium sheets housed in PRC from the locus classicusf the hybrid collected by
Rohlena, but they represent only parent species.

From the morphology of some of the specimens investigated and from study of popu-
lations in the field it is certain that C. pratensisand C. dentataproduce hybrids quite
frequently. In most cases such plants are characterized by intermediate-size petals
usually pale violet-reddish, and leaflets slightly petiolate. In many cases, however, it is
difficult to say whether a specimen is an introgressive form or rather falls within the
large range of variability of the parent species, especially when it is closer to C. praten-
sis. It is not easy to characterize this hybrid karyologically because of the different
ploidy levels found in both parent species (C. pratensisand C. dentatd. TomSovic
(1992) reported chromosome numbers 2n = 60 and 72 for the hybrid from the area of the
Czech Republic, adding that this hybrid is “hard to define in spite of the fact that its
presence in natural populationsis obvious.”

GENERAL DISTRIBUTION

Cardamine dentataccurs in Central and Northwestern Europe, to the north of the river
Po and the Danube Basin; it extends eastward to Siberia, the Far East, the Kamchatka
Peninsula and the Kuril Islands. It is also reported from North America, but the status of
American plants attributed to C. dentatas till to be settled. Data from areas to the south
of the Danube River (e.g., from Bulgaria by Assenov 1970) are based on misidentifica-
tions of other taxa.

DiSTRIBUTION IN POLAND

Kulczyhski (1927) reported “C. pratensisvar. dentataSchult.” as widely distributed for
the lowland area of Poland; however, this statement is at least partly based on a misinter-
pretation of this name. Sychowa (1985) reported a taxon corresponding to C. dentataas
C. pratensissubsp. palustris(Wimm. & Grab.) Janch., and although her concept of this
taxon corresponded well with the present one morphologically, she did not provide any
exact distribution data, only a general statement that this subspecies occurs in the same
localities as the type subspecies but in different ecological conditions, namely places with
a higher water level.

Recently, in ataxonomic account of the Cardamine pratensigroup in the Carpathians
and Pannonia, Marhold (1994a) reported the occurrence of C. dentatafor the Polish
Carpathians in Pogorze Wielickie (Skawina), Beskid Makowski (Kalwaria Zebrzydow-
ska) and Pogdrze Roznowskie (Zgtobice). However, on the map of this taxon published
in the same year in Atlas florae europaeaélaas & Suominen 1994, as C. pratensis
subsp. paludosd no distribution data are indicated for Poland except for the grid squares
bordering with neighboring countries. Thisis apparently the result of a misinterpretation
of this name by the local contributors to this composite work.
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Fig. 2. Distribution of Cardamine dentat&chult. in Poland.

The first distribution map of C. dentatan Poland made on the basis of revised herba-
rium material, presented here (Fig. 2) indicates that it is a truly lowland species widely
scattered throughout the country, with a vertical limit at about 400 m a.s.l. The map fills
a gap in knowledge of the distribution of this speciesin Europe.

The species shows rather narrow ecological tolerance, and in particular wet habitat
requirements. According to information from the herbarium labels and our own observa-
tions in Poland, C. dentatausually grows in communities of the Alnion glutinosaeand
Alno-Padionalliances as well as of the Phragmitetalia Magnocaricetaliaand Molinieta-
lia orders. Rarely it also occurs on peat bogs and flush associations of the Montio-Carda-
minetaliaorder.

As there are fewer and fewer periodically very wet habitats in Poland suitable for
C. dentata it is very probable that in many localities the species gradualy is being
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replaced by hybrid and introgressive forms very close in morphology to C. pratensis
s. str. In Poland C. dentatashould probably be seen as a species endangered by human
activity.

Cardamine dentata localities in PolandFig. 2)

GRID SQUARE AB: 93 — Szczecin, 06 May 1959, leg. E. Quiklifiski (LOD).

GRID SQUARE AC: 67 — Wieprzyce near Gorzow Wielkopolski, 18 May 1956, leg. R. Matkow-
ski (LOD).

GRID SQUARE AE: 06 — Ruszéw near Zgorzelec, 10 July 1888, leg. J. Macker(WRSL);
45 — Wrociszéw near Lubah, 12 May 1963, leg. A. DziurdziKLOD).

GRID SQUARE BB: 57 — Jezioro Trzesiecko lake near Szczecinek, 04 June 1959, leg. J. Majer
& M. RadeberdLOD); Jezioro Czarne lake near Szczecinek, 10 June 1959, leg. M. Ma&owiak(WA).

GRID SQUARE BC: 43 — Lubcz near Krzyz, 30 May 1996, leg. W. PaullKRAM); 53 — Miaty
near Czarnkow, 25 May 1974, leg. K. Latowsk{POZ) and 25 June 1974, leg. K. Latowsk{POZ);
98 — Jezioro Kierskie Mate lake near Poznah, 29 May 1932, leg. J. PaczoskiPOZ).

GRID SQUARE BD: 07 — Dopiewo, 16 May 1978, leg. M. BudzisZPOZ); 09 — Poznah-Malta,
07 May 1935, leg. J. Lukowsk&POZ); Poznah-Szelag, 25 May 1927, leg. W. Stawiski (POZ); 17
— Jezioro Jarostawickie lake, 15 July 1970, leg. J. Lewandowsk@OZ); Steszew near Poznah, 27
May 1936, leg. F. Krawiec(POZ); Wies £6dz and Trzebow, ? April 1922, leg. A. Peherska
(POZ), 22 May 1935, leg. F. Krawiec(POZ); 60 — Przyboréw near Nowa Sél, 14 May 1968, leg.
Z. DzwonkdKRA); 82 — Gtogow, ?.2.1851, leg. ?. Mielke(WRSL).

GRID SQUARE BE: 13 — Lubin, 16 May 1902, leg. J. Matzke{WRSL); 17 — Ligota Strupifska
near Wotéw, 28 May 1893, leg. T. SchubdWRSL); 35 — Prawikéw, ?, leg. H. Zarczyrska
(WRSL); 49 — Wroctaw, 24 & 26 May 1861, leg. R. K. F. UechtritfWRSL), 03 May 1878, leg.
R. K. F. Uechtrit{WRSL), 12 May 1878; leg. R. K. F. Uechtrit{WRSL), 08 May 1885, leg. R. K.
F. Uechtritz(WRSL); Wroctaw-Bierdzany, 22 May 1861, leg. R. K. F. UechtritfWRSL); Wro-
ctaw-Ksiaze Wielkie, 29 May 1886, leg. R. K. F. Uechtrit{f WRSL); Wroctaw-Siedlec, ? May
1856, leg. R. K. F. UechtritfWRSL); 57 — Stary Dwor near Wroctaw, ? June 1855, leg. R. K. F.
Uechtritz(WRSL); 64 — Miedzyrzecze near Strzegom, ? June 1865, leg. ?. Zimmerman(WRSL),
2 June 1865, leg. ?. ZimmermangWRSL); 75 — Swidnica, 30 April 1877, leg. W. Schopke
(WRSL).

GRID SQUARE CA: 65 — Jezioro Lubowidzkie lake near Lebork, 06 June 1966, leg. T. Jelinowski
(GDMA).

GRID SQUARE CB: 07 — Ktobuczyno, 30 May 1982, leg. M. Bulirski (GDMA); 08 — Jezioro
Zabrsko Mate lake near Zabrz Maly, 18 May 1975, leg. M. Bulirski (UGDA); 28 — Maliki
GOrne — Gora, 18 May 1982, leg. M. Bulitski (GDMA); 29 — Trzcihsk near Stargard Gdanski, 19
Sept. 1973, leg. T. Jelinowsk{GDMA); 47 — CzarnaWoda near Kalisz, 23 Aug. 1978, leg. T. Jeli-
nowski (GDMA); 59 — Jezioro Gtuche lake near Gtuche, 04 June 1976, leg. T. Jelinowski
(GDMA).

GRID SQUARE CC: 25 — Bydgoszcz — Prady, 14 May 1960, leg. J. MajcherczyKL OD); 29
— Swierczynki near Torun, 22 May 1956, leg. ?. JagietkaLOD); 41 — Krzyzanki near Gotancz,
15 May 1971, leg. A. Bosack(TRN); 45 — Oporéw near t.abiszyn, 03 May 1966, leg. O. SzysKi
(TRN); 50 — Kobylec near Wagrowiec, 01 May 1977, leg. M. SzostakPOZ); 83 — Gniezno, 19
May 1882, leg. ?(POZ) , 18 May 1881, leg. ?(POZ); 84 — Between Jankow and Kujawki, 14 May
1931, leg. F. Krawie(POZ); 91 — Promno near Poznah, 04 May 1968, leg. H. MarkiewicPOZ);
93 — near Gniezno, 11 May 1935, leg. J. B&owski(POZ); 94 — Chetmy near Zgierz, las, 17 May
1947, leg. J. Mowszowic@d OD); 95 — Skorzecin, 16 May 1980, leg. J. Chmie(POZ).

GRID SQUARE CD: 09 — Sompolno, 08 May 1963, leg. Z. MikotajczyKLOD); Zakrzéwek near
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Sompolno, May 1892, leg. K. Drymmer (WA); 27 — Konin Warty, ? May 1970, leg. H. Adamiak
(POZ); 35 — Zagbréw near Konin, 10 June 1955, leg. H. Lakomiak (LOD); 76 — Kalisz, ? June
1963, leg. P. Dyl (LOD); 77 — Opatéwek near Kalisz, ? July 1956, leg. ?. Wiewiorkowska (LOD).

GRID SQUARE CE: 72 — near Brzeg, 24 May 1906, leg. ?. Schalow (WRSL); 95 — Opole, 26
May 1969, leg. G. Rutkowska & ?. Hotyfska (LOD).

GRID SQUARE CF: 13 — Korfantéw, 1 June 1906, leg. Biichs (WRSL); 56 — Raciborz, ?, leg. ?.
Kelch (GLM).

GRID SQUARE DA: 94 — Grochowo I, distr. Elblag, on taszkariver, 03 June 1987, leg. T. Sza-
rejko (OLS).

GRID SQUARE DB: 05 — Elblag, 28 May 1968, leg. B. Zerhan (LOD); 15 — Druzno, 16 May
1987, leg. M. Bulifski (GDMA); Tropy Elblaskie, 23 May 1987, 09 June 1987, leg. M. Bulifski
(GDMA); Gronowo Gorne, near Jezioro Druzno lake, 02 June 1987, leg. T. Szarejko (OLS);
23 — Malbork — Kotdowo, 30 April 1967, leg. B. Siedlecka (WA); 81 — Grudziadz, 03 June 1883,
leg. J. Pecl, (TRN); 91 — Ptachawy near Wabrzezno, 28 April 1968, leg. T. Dydo (LOD).

GRID SQUARE DC: 11 — Orzechowo near Wabrzezno, 10 May 1962, leg. K. Stempska (POZ); 55
—Wodlkanear Lipno, 21 May 1959, leg. M. Soko6t (TRN); 75 — Zakrzewo near Whoctawek, 01 Aug.
1954, leg. ?. Spiewakowski (LOD); 86 — Soczewka near Ptocka, 07 May 1971, leg. W. Matecki
(LOD); 87 — near Ptock, ? May 1887, leg. A. K. Siemionow (WA).

GRID SQUARE DD: 27 — Dobrzelin near Kutno, 15 May 1954, leg. B. Wobjtczak (LOD); 28 — Zta-
kéw Koscielny near Zduny, 25 June 1965, leg. J. Wozniak (LOD); 35 — Waly near Kutno, 26 June
1972, leg. A. Augustyniak (LOD); 44 — Btonie near L.eczyca, 20 April 1921, leg. B. Hryniewiecki
(WA); Tum near teczyca, 11 May 1969, leg. K. J. Kurowski (LOD); 55 — Sokolniki near £6dz, ?
May 1967, leg. ?.Grosman (LOD); 65 — Grotniki near £6dz, ? June 1949, leg. A. Zielihska (LOD);
66 —t.6dz, 07 June 1986, leg. M. Sokotowska & J. Wozniak (LOD), 14 May 1954, leg. L. Pastusz-
ko (LOD); £6dz-t agiewniki, 19 April 1974, leg. ?. Wajs & ?. Jabtecka (LOD), 10 May 1953, leg.
R. Sowa, (LOD); Uroczysko Chetmy near Zgierz, ? Sept. 1976, leg. M. Pawtowska (LOD);
Uroczysko Szczawin, 13 May 1972, leg. E. Filipiak (LOD); 74 — Zofiéwka near Lutomiersk,
30 June 1969, leg. E. Ubysz (LOD); 75 — Romanéw near, 17 June 1978, leg. A. Pabiniak (LOD);
Rszew near Konstantynowa, 29 June 1957, leg. T. Maczyhska (LOD); Konstantynow t.odzki, réw,
03 June 1949, leg. J. Petela & H. Ignaczak (LOD), 03 June 1949 leg. A. Szymanska (LOD);
76 — Dabrowka near Nowosolna, ? May 1955, leg. ?. Zdanowicz (LOD); +6dz-Rogi, 03 May
1949, leg. J. Mowszowicz (LOD); 77 — Gatkéwek near Koluszki, 30 May 1973, leg. Lesnikowska
(LOD); Gatkéwek near £06dz, 25 June 1949, leg. Z. Miskiewicz, ?. Tykowski, E. Marande & J.
Gatkiewicz (LOD); 79 — Rogéw, 07 June 1928, leg. W. Niedziatkowski (WA); 80 — Bartochow
near Sieradz, 06 June 1969, leg. M. Krakowska (LOD); 87 — Justynéw near £6dz, 28 April 1957,
leg. R. Olaczek (LOD); Kraszew near £6dz, ? June 1973, leg. E. Olszewska (LOD); 91 — Mecka
Wola, 01 May 1966, leg. M. Kieszniewska (LOD); Sieradz, ? May 1964, leg. A. Wojewoda (LOD);
93—t ask, ?June 1957, leg. M. Tkaczuk (L OD); 95 — Chechto near t.ask, 06 May 1969, leg. D. Ogtaza
(LOD); 96 — ModInica k. Tuszyna, 07 May 1950, leg. J. Bogustawski & H. Witkowska (LOD).

GRID SQUARE DE: 00 — Ruszkéw near Sieradz, 10 June 1969, leg. T. Zatuski (LOD); 05 — Pa-
wiowa near Zeldw, 10 June 1977, leg. H. CieSlak (LOD); 13 — Lubiec near Szczercow, 28 June
1964, leg. M. Wréblewska & D. Krzywanski (LOD); 14 — Lubiec near Betchatow, ?.2.1964, leg.
B. Kala (LOD); Zbyszek near Szczercéw, 05 June 1978, leg. L. Kucharski & W. Przybylihska
(LOD); 17 — Piotrkéw Trybunalski, 05 May 1974, leg. R. Spa (LOD); 18 — Piotrkéw Trybunal ski
—Buggj, ? May 1974, leg. ? (LOD); 19 — Btogie near Mniszkéw, 21 May 1979, leg. M. Kurzac
(LOD); Nature reserve Lubiaszéw near Piotrkdw Trybunalski, 15 May 1963, leg. B. Belul (LOD);
25 — Betchatow, 19 May 1973, leg. J. Marchewka (LOD); 26 — Postekalice near Betchatow,
15 June 1955, leg. M. Sidowski & W. Szklarek (LOD); 27 — Rozprza near Piotrkow, 06 June 1977,
leg. L. Fagasiewicz (LOD); 37 — Gorzkowice near Piotrkbw Trybunalski, 15 June 1988, leg.
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|. Strzelecka (LOD); 40 — Kamionka near Wieluh, 10 June 1969, leg. D. Kmiecik (LOD);
42 — Dzialoszyn near Pajeczno, 07 May 1951, leg. J. Bltaszczyk (KRA); 46 — Gomunice, 09 May
1988, leg. M. Lesiak (LOD); 55 — Topisz near Radomsko, 15 June 1970, leg. D. Grabowska
(LOD); 59 — Uroczysko Wierzchlas near Wojciechow, 15 July 1971, leg. U. Zietal (LOD);
Wierchlas near Wojciechéw, 18 July 1971, leg. K. Wojak (LOD); 83 — Czestochowa, on Warta
river, 09 May 1978, leg. A. Tyrata (KTU); 84 — Miréw near Czestochowa, 12 May 1965, leg.
Wankiewicz (LOD); 86 — Wola Mokrzeska near Przyréw, ? May 1964, leg. B. Wojcik (LOD);
87 — Koniecpol near Czestochowa, 26 Aug. 1949, leg. M. Ormanowska (LOD); 93 — Konopiska
(Pajak), 28 April 1974, leg. U. Baranowska (LOD).

GRID SQUARE DF: 36 — Pustynia Btedowska, 23 May 1955, leg. T. Tacik (KRA); 42 — Nowy
Bytom, 03 June 1955, leg. L. Ludynia (LOD); 43 — Katowice, 20 May 1976, leg. B. Hauer (KTU);
Mystowice, 29 May 1976, leg. A. Sendek (KTU); Sosnowie, 15 July 1966, leg. B. Wojcik-Chrobol
(LOD); 52 — Mikotow-Jamna, 18 May 1998, leg. A. Urbisz (KTU); 58 — Zabierzéw, 25 May 1951,
leg. W. Gizyhska (KRA); Rudawa, 02 May 1936, leg. B. Ferens (KRA); 68 — Skata Kmity near
Zabierzow, 21 May 1949, leg. J. Kornas (KRA); 69 — Krakow-CzarnaWies, 01 May ?, leg. S. We-
grzyn (KRAM); Krakow-, Koto Tynieckie”, 20 May 1955, leg. T. Tacik (KRAM); Krakow-L udwi-
néw, 19 May 1908, leg. A. Zmuda (KRAM); 77 — Przeginia Duchowna near Czernichéw, 18 May
1955, leg. K. Zarzycki (KRAM); 78 — Skawina, 06 May 1950, leg. B. Pawtowski (KRA, KRAM);
87 — Kawaria Zebrzydowska, 22 May 1965, leg. E. Baradziej (KRA); 93 — Bielsko-Biata, 15
May 1955, leg. B. Labus (LOD).

GRID SQUARE EB: 12 — Laniewo near Lidzbark Warmifiski, 16 May 1979, leg. M. Dzwohczak
(LOD); 49 — Mikotajki-Ruciane, taki Lisuhskie meadows, 03 June 1976, leg. W. Pietraszewski
(OLS); 52 — Olsztyn-Kortowo, 25 May 1954, leg. B. Polakowski (OLS); Olsztyn, Posorty on
Jezioro Kortowskie lake, 16 May 1954, leg. H. Wojciechowska (OLS), 19 May 1954, leg. J. Huto-
rowicz (OLS); 64 — Pasym near Olsztyn, 20 July 1948, leg. W. Puciata (LOD).

GRID SQUARE EC: 89 — Wyszkow, 15 May 1969, leg. M. Sunkowski & M. Zawistowska (LOD);
94 —Modlin, 31 May 1956, leg. K. Dzikowska (LOD).

GRID SQUARE ED: 06 — Legionowo ? April 1974, leg. D. Gawdzik (LOD); 12 — Kampinos, ?2.?.
1923, leg. R. Kobendza (WA); 15 — Zalesie near Warszawa, ? May 1972, leg. Roszkiewicz (LOD);
16 — Burakow near Warszawa, 28 April 1974, leg. M. Dabrowska (LOD); Warszawa-Bielany, ?,
leg. K. Lapczyhski (WA); 23 — Bieniewo, near Pruszkéw, 06 May 1966, leg. K. Nowak (WA);
Radonice near Pruszkow, 28 April 1968, leg. K. Nowak (WA); 24 — Btonie near Pruszkow, 01 May
1973, leg. M. tukasiewicz (LOD); 25 — Zbikéw near Pruszkéw, 15 May 1968, leg. K. Nowak
(WA); 26 — Warszawa-Mokotéw Dolny, ? June 1975, leg. E. Potatyhska (LOD); Warszawa-Stuze-
wiec, 15 April 1974, leg. R. Dawidson (LOD); 27 — Warszawa-Saska Kepa, 02 June 1974, leg.
J. Zawistowski (LOD); Wilanéw, 05 May 1949, leg. K. Rulikowska (WA), ? May 1971, leg.
?.Czarnogorska (LOD), ? May 1974, leg. D. Sumpto, (LOD),?, leg. Sznabel (WA); Warszawa-
Stegny, ? June 1975, leg. B. Pahkowska (LOD); 34 — Brwinow, 25 May 1963, leg. M. Rucifiska
(WA); 35 — Komoréw near Michatowice, 24 June 1970, leg. A. Koelichen (LOD); Nowa Wies
Warszawska, 04 June 1972, leg. K. Frotow & H. Karbonowska (LOD); Pecice, 28 April 1963, leg.
M. Gagata (WA); 37 — Konstancin-Jeziorna, 13 May 1978, leg. A. Markuszewska (LOD);
38 — Swider near Otwock, 28 May 1976, leg. Sobiechowska (LOD); 40 — Betchéw near towicz,
20 April 1950, leg. S. Wilkéwna (LOD); 48 — Géra Kalwaria, 15 May 1956, leg. ?. Kowalkowska
(LOD); 51 — Rawka near Skierniewice, 04 June 1974, leg. Z. Osifiska (LOD); 61 — Stara Rawa
near Nowy Kaweczyn, 15 May 1979, leg. T. Bogulewska (LOD); 70 — ochéw near Rawa Mazo-
wieck, 14 May 1954, leg. H. Kacprzyk (LOD); 71 — Rawa Mazowiecka, 03 May 1971, leg. J. Seh
(LOD); 73 — Biata Rawska near Skierniewice, 20 May 1988, leg. J. Urbaniak (LOD);
80 — Zelechlinek near Rawa Mazowiecka, 17 May 1954, leg. C. Kowalski (LOD).

GRID SQUARE EE: 00 — Tomaszéw Maz, ? June 1960, leg. E. Zalewska & E. Wbzniak (LOD);
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Tomaszéw Mazowiecki, 23 June 1954, leg. J. Wier zbowska (LOD_); 11 — Kamieh near, 14 May
1978, leg. W. Kicifiska (LOD); 17 — Radom, 10 June 1956, leg. ?. Zelazny (LOD); 32 — Konskie,
réw, 20 May 1978, leg. J. Juszczak (LOD); 74 — Karczéwka near Kielce, 19 June 1934, leg.
|. Lebkowska (WA).

GRID SQUARE EF: 13 — Pihczow, 25 May 1999, leg. W. Paul (KRAM); 72 — Stanistawice,
Puszcza Niepotomicka forest, 05 May 1963, leg. K. Luchter (KRA); Grodkowice, 14 May 1959,
leg. S Pojarska (KRA); 76 — Zgtobice near Tarndw, ? May 1828, leg. ?. Herbich (LW).

GRID SQUARE FA: 86 — Dubieninki near Gotdap, 05 June 1969, leg. A. Sokotowski (BIL);
97 — Bachanowo near Suwatki, 29 July 1969, leg. A. Sokotowski (BIL).

GRID SQUARE FB: 11 — Gizycko, 21 April 1956, leg. A. tobaszewska (LOD); 19 — Jezioro Staw
lake near Wigry lake, 23 May 1921, leg. B. Hryniewiecki (WA); 25 — Przytuty near Etk, 26 May
1956, leg. M. Jaromifski (LOD); 40 — Jezioro tuknajno, brzeg wschodni, 12 July 1966, leg.
B. Polakowski (OLS); 68 — Grzedy nature reserve near Rajgrod, ? July 1935, leg. K. Lubliner
(WA).

GRID SQUARE FC: 13 — Jednaczewo, 20 May 1964, leg. Bukowski (WA); 20 — Ostroteka, 23
May 1961, leg. J. Gatazka (LOD); 36 — Glinki near Wysokie Mazowieckie, 06 June 1970, leg.
J. Kozak (BIL).

GRID SQUARE FD: 10 — Wolka Czarnihska, 05 May 1963, leg. K. Pachdt (WA); 20 — Mifisk
Mazowiecki, 16 May 1964, leg. U. Glewczyhska (WA); Targéwka near.Mihsk Mazowiecki, 25
May 1971, leg. J. Zdziarska (LOD); 45 — Grezéwka near £ ukow, 13 May 1970, leg. D. Fijatkow-
ski (LBL); 53 — Stoczek tukowski, 17 Aug. 1978, leg. E. Madura (LBL); Powaty, 07 May 1970,
leg. D. Fijatkowski (LBL); 67 — Radzyh Podlaski, 15 May 1974, leg. B. Milaniuk (LBL);
77 — Sitno near Radzyh Podlaski, 18 May 1970, leg. D. Fijatkowski (LBL).

GRID SQUARE FE: 02 — Gotab, near Putawy, réw odwadnigjacy, 13 June 1972, leg. A. Gelo
(LBL); 05 — Wdlka Katna near Lublin, 12 May 1974, leg. Z. Buczkowska (LBL); 13 — Putawy
— Wiostowice, 06 May 1959, leg. D. Fijatkowski (LBL); 28 — Lublin, 12 June 1951, leg. D. Fijat-
kowski (LBL); Sobianowice, 08 June 1951, leg. D. Fijatkowski (LBL); 29 — Trzeszkowice near
Lublin, 07 June 1964, leg. E. Zielihska (LBL); 53 — Mazaréw near Jozeféw on Wista, 20 May
1970, leg. D. Fijatkowski (LBL); 71 — Wojnowice near Opatow, 29 May 1960, leg. G. Stefahska
(LOD); 84 — Zaklikéw, 25 May 1964, leg. Blinowska (LBL); 89 — Hosznia Ordynacka near Gro-
dek, 16 May 1973, leg. D. Fijatkowski (LBL); 96 — Ciechocin near Janéw Lubelski, 12 May 1972,
leg. D. Fijatkowski (LBL).

GRID SQUARE FF: 08 — Dabrowica near Bitgoraj, 29 May 1964, leg. D. Fijatkowski (LBL);
14 — Puszcza Sandomierska forest, ?2.?2.1867, leg. Jachno (KRAM); 18 — Budziarze near Bitgorgj,
06 May 1976, leg. J. Cios (LBL); Wolka Biska, 17 May 1976, leg. J. Cios (LBL); 27 — Lipiny
Gorne near Tarnogrod, 15 May 1964, leg. D. Fijatkowski (LBL); 28 — Szyszkoéw near Tarnogréd,
22 May 1974, leg. D. Fijatkowski (LBL); 61 — Paszczyna near Debica, 01 May 1954, leg. H. Gatuszka
(LOD).

GRID SQUARE GB: 00 — Zubréwka near Suwatki, 16 July 1969, leg. A. Kawecka (BIL);
01 — Sejny, 14 June 1976, leg. K. Dyga (WA); 11 — Giby, 22 May 1975, 02 July 1975, leg. B. Sud-
nik (WA), 25 May 1975, leg. H. Werblan-Jakubiec (WA); Jezioro Dowcienh lake near Giby,
17 July 1975, leg. Mazek (WA); Jezioro Gieret lake, 03 Aug. 1975, leg. J. Borowa (WA); Jezioro
Witkokuk lake, 02 Aug. 1975, leg. J. Poptawska (WA).

GRID SQUARE GC: 00 — Czarna Wies, las mieszany, leg. M. Wojcicka, 20 May 1934 (WA);
10 — Biatystok, 19 June 1970, leg. D. Leszczyfiska (LOD); 12 — Bobrowa near Biatystok, 15 May
1969, leg. A. Sokotowski (BIL); 20 — Trypucie near tapy, 16 June 1970, leg. ?. Janik (LOD);
21 - Zagruszany near Biatystok, 19 May 1970, leg. S. Borowiak (BIL); Skrybicze, 19 May 1970,
leg. J. Zurawski (BIL); 33 — Rybaki near Hajnéwka, 29 May 1970, leg. J. Zurawski (BIL);
40 — Mieszuki near Bielsk Podlaski, 04 June 1970, leg. N. Romanczuk (BIL); Stacewicze near
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Bielsk Podlaski, 04 June 1970, leg. J. Kozak (BIL); 44 — Kapitahszczyzna near Hajnowka,
12 May 1969, leg. A. Sokotowski (BIL); 45 — Browsk forest div. near Hajnéwka, 01 June 1970,
leg. N. Romanhczuk (BIL); 50 — Natogi near Bielsk Podlaski, 16 May 1969, leg. A. Sokotowski
(BIL); Stryki, 02 June 1970, leg. N. Romahczuk (BIL); 55 — Puszcza Biatowieska forest, sect. 254,
17 June 1966, leg. A. Sokotowski (BIL); 56 — Biatowieski National Park/Puszcza Bialowieska
forest, 28 May 1888, leg. A. Ejsmond (WA), 18 April 1948, 13 Sept. 1948, 07 May 1949, 11 May
1949, 27 May 1949, leg. A. Sokotowski, (BIL); on Hwoznariver, 13 May 1970, leg. A. Sokotowski
(BIL); Puszcza Biatowieska forest, sect. oddz. 345, 24 Aug. 1965, leg. A. Sokotowski (BIL);
70 — Bocki kolonia near Bielsk Podlaski, las sosnowo-olszynowy, 26 May 1970, leg. J. Zurawski
(BIL); Dubno, 26 May 1970, leg. S. Fiehko (BIL).

GRID SQUARE GD: 30 — Woroniec, 30 April 1887, leg. F. Kwiecihski (WA); 31 — Biata Podlas-
ka, 18 May 1956, leg. ?. Lukaszuk (LOD); 63 — Matiaszéwka near Wisznice, 13 May 1973, leg.
D. Fijatkowski (LBL); 72 — Debéw near Wisznice, 12 May 1973, leg. D. Fijatkowski (LBL);
80 — Parczew, 08 May 1976, leg. U. Korniluk (LBL); 92 — Stawinek [near Deblin], staw, 06 May
1942, leg. L. Rewehski (LBL).

GRID SQUARE GE: 11 — Kaniwola near Leczna, on Jezioro Usciwierz lake, 13 May 1954, 13
May 1959, leg. D. Fijatkowski (LBL); 30 —Kol. Siostrzenice near Piask, 14 May 1959, leg. D. Fi-
jatkowski (LBL); 44 — Deputtycze near Chetm, 16 June 1970, leg. D. Fijatkowski (LBL);
52 — Krasnystaw, 16 June 1973, leg. |. Dudek (LBL); Rofsko, 04 May 1974, leg. Fijatkowski
(LBL); 53 — t ukaszowka near Krasiczyn, 15 May 1972, leg. D. Fijatkowski (LBL); 62 — Krasne,
pow. Hrubieszéw, 24 May 1958, leg. D. Fijatkowski (LBL); 77 — Hrubieszow, 22 May 1972, leg.
J. Panasiewicz (LBL); 83 — tabunki near Zamos¢, 17 July 1971, leg. D. Fijatkowski (LBL);
90 — Kaweczyn near Szczebrzeszyn, 29 May 1965, leg. D. Fijatkowski (LBL); Topdlcza, 29 May
1965, leg. D. Fijatkowski (LBL); 94 — Dzieraznia Koscielna near Tomaszow Lubelski, 14 July
1958, leg. M. Szozda (LBL).

GRID SQUARE GF: 01 — Szumy nature reserve near Krasnobrod, 24 May 1974, leg. D. Fijatkow-
ski (LBL); 12 — Susiec near TomaszOw, 26 May 1973, leg. D. Fijatkowski (LBL); 31 — Zamch
near Bitgorgj, ? June 1959, leg. T. Krzaczek (LBL); 40 — S of Motodycz-Grobla, 14 May 1999,
leg. W. Paul (KRAM); 51 — Czerniawka, 21 May 1999, leg. W. Paul (KRAM); 52 — £ ukawiec-
Sudry, 21 May 1999, leg. W. Paul (KRAM); 62 — Between Mtyny and Budzyh, 17 May 1999, leg.
W. Paul (KRAM); 16 May 2001, leg. J. J. Wojcicki & W. Paul (KRAM).
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