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Abstract: The paper presents results of the inventory of localities of Scandix pecten-veneris L. in the Malopolska Upland con-
ducted after 2000. The existing population resources were estimated and current distribution of the species in the Matopolska
Upland and Poland was showed. Some threats to this species as well as conservation prospects were discussed.
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1. Introduction

Scandix pecten-veneris L. has a status of an archaeo-
phyte in Polish flora. It is a plant of Mediterranean-
Irano-Turanian origin (Zajac 1987) which, as a weed,
spread its range, among others, to Central Europe.
Meusel et al. (1965) classed it as a Mediterranean-Irano-
Turanian-Central-European connecting element. Parts
of the eastern and northern limit of its secondary range
are placed in Poland (Hultén & Fries 1986; Zajac et al.
2014).

The species was recorded mainly in southern part
of Poland — in the Malopolska, Lublin and Silesian-
Krakéw Uplands. Solitary localities from north and
north-west Poland are considered as historical (Zajac
et al. 2014). The largest numbers of the Polish locali-
ties of the species come from the Matopolska Upland.
They are concentrated in center (limestone part of
the Swigtokrzyskie Mountains and the Przedborz-
Matogoszcz Range) and south (the Nida Basin) of the
Upland. Most of known localities from the southern part
of the Matopolska Upland were recorded in 1950s and
1960s. These data were the result of intensive studies
conducted by botanists from the neighbouring Krakow
research center. In 1970s and 1980s, several papers were

published on synanthropic (principally segetal) flora of
central part of the Matopolska Upland — in broadly un-
derstood Kielce region (Wnuk 1972, 1978; Fijatkowski
& Cieslinski 1975; Dominiak & Mocko 1980; Glazek et
al. 1986-1987; Maciejczak 1988). Fourteen localities of
S. pecten-veneris were listed by Wnuk (1972, 1978) in
the Przedborz-Matogoszcz Range. Dominiak & Mocko
(1980) reported its occurrence in the Swigtokrzyskie
Mountains. Glazek et al. (1986-1987) investigated dis-
tribution of selected species of segetal weeds in Kielce
and Tarnobrzeg regions. According to them, S. pecten-
veneris was a frequent (!) archeophyte with 97 localities
in the area of study. These authors indicated Pinczéw
Hummock, Szydiéw Foothill and south, limestone
part of the Swigtokrzyskie Mountains as areas with
the highest density of its stations. More recent studies
(Nobis et al. 2007) carried out in the southern part of
the Matopolska Upland (Nida Basin) showed that a vast
majority of those localities became extinct (only several
were confirmed).

S. pecten-veneris, as other segetal species from the
Caucalido-Scandicetum association, has been in decline
recently. Populations observed after 1980s are small,
usually consisting of several individuals. The species
decreased as a result of modern agricultural methods
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(mainly herbicide treatments and seed screening). For
all these reasons, S. pecten-veneris was placed in the
Polish “Red Book” and “Red List” of archaeophytes
as a critically endangered — CR category (Zajac et al.
2009, 2014) and “Red List” of all regions of Poland
where it occurred. In the area of Western Pomerania and
Wielkopolska (Zukowski & Jackowiak 1995; Jacko-
wiak et al. 2007), Gdansk Pomerania (Markowski &
Bulinski 2004), Lower Silesia (Aniot-Kwiatkowska &
Popiel 2011), it was found to be extinct (EX category).
In Lublin region (Kucharczyk & Wojciak 1995), the
Matopolska Upland (Broz & Przemyski 2009) and the
territory of Silesian Voivodeship (Parusel & Urbisz
2012), the species was included in the category of en-
dangered (EN) plants.

S. pecten-veneris occurs on alkaline soils (mainly
rendzinas) formed on limestone or rarely gypsum.
It grows in cereal cultivations (in a rare Caucalido-
Scandicetum association, where it is a character species)
and, sporadically, in root crop cultivations (in Lamio-
Veronicetum politae) (Matuszkiewicz 20006).

This work shows the results of analyses of the
existing population resources and current distribution of
S. pecten-veneris in the Matopolska Upland. The previo-
usly known localities from the Matopolska Upland, both
confirmed and not evidenced, as well as newly found
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during the field research are presented. These results are
a contribution to the research that should be conducted
also in other regions to gain a comprehensive know-
ledge of the distribution and population resources of .
pecten-veneris in Central Europe in times of widespread
weed extinction.

2. Material and methods

The field inventory of S. pecten-veneris popula-
tion was made during a general phytogeographical
study which was conducted in the central part of the
Matopolska Upland: in the Swigtokrzyskie Mountains
(in 2010-2014), in the SE edge of Przeborz-Matogoszcz
Range (2008-2010). Floristic data were collected in
plots — squares of 2.5 km side, which were determined
on the basis of the ATPOL grid system (Zajac 1978).
Locations of the registered stations were set using a
GPS receiver. Units of regionalization of Poland fol-
low Kondracki (2002). At each locality, the population
size was estimated by counting flowering or fruiting
individuals.

Localities of S. pecten-veneris known from literature
were selected and located in the ATPOL grid system
units (squares of 2.5 km side), if possible. The herbarium
collections of the species were also taken into account.

Table 1. Localities of Scandix pecten-veneris L. in the Matopolska Upland discovered or confirmed after 2000

No. ATPOL Locality Geographical Literature Pop. size Habitat
square coordinates
Swigtokrzyskie Mts
1! EE7233 S of the central part of Galgzice v. 50°50'29.5"N - D cult. of barley on
(near the Ostrowka quarry) 20°24'44.7"E d. rendzinas
2! EE8201 NE of the NW edge of Milechowy 50°49'33.5"N - C cult. of barley on
v. (SW slope of Grzaby Bolminskie ~ 20°19'54.0" E j. rendzinas
range)
3 EE8202 NE of the central part of Bolmin v. 50°48'59.4"N  registered also Ain cult. of wheat on
(SW slope of Grzaby Bolminskie 20°21'05.9"E by Dominiak & 2012; B j. rendzinas
range) Mocko 1980 in 2014
Nida Basin
4&5 EF1302 b. Skowronno reserve and a closed - Nobis et al. B fields and fallows
& EF1303  dairy in Pinczow, at the foot of the 2007 adjacent to
S slopes of Pinczow Mts grasslands, at the
6&7 EF1420 E of Pinczéw (b. Pinczoéw and - Nobis et al. B foot of S slopes
& EF1421  Bogucice v.), at the foot of S slopes 2007 of hills
of Pinczéw Mts
8 EF2400 n. Krzyzanowice reserve, from - Nobis et al. A fields at the foot
the side of the road connecting the 2007 of a steep hill
Gacki and Krzyzanowice v.
9& 10  EF2401 n. Wola Zagojska Dolna - Nobis et al. D fields at the foot
& EF2412 2007 of a gypseous hill

Explanations: classes of estimated population size, A — 1-10, B — 11-50, C — 51-100, D — >100; population of plants growing close to each other, but in the
different units of 2,5 x 2,5 km cartogram, were considered as separate localities (according to the cartogram method); cult. — cultivation, v. — village, n. — near,
b. — between, j. — Jurassic, d. — Devonian, ! — newly discovered localities, Pop. — Population
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Fig. 1. Distribution of Scandix pecten-veneris L. in Poland (Zajac & Zajac 2001, modified)
Explanations: a — published and unpublished localities from the Matopolska Upland, b — localities confirmed after 2000, ¢ — published localities from the
Matopolska Upland, which weren’t included in the ATPOL database, d — published and unpublished localities from other parts of Poland

Finally, a list of localities of S. pecten-veneris was crea-
ted on the basis of: data collected by the author during
field studies, published information, unpublished data
gathered in ATPOL database and accessible herbarium
collections. Imprecise data from the article of Glazek

et al. (1986-1987), presented in the form of large-scale
map with plotted localities of the species (without the
list of localities), was left out of this list.

Distribution of the species in the Matopolska Upland
was presented on the map with ATPOL grid in cartogram

Table 2. Localities of Scandix pecten-veneris L. in the Matopolska Upland, found in the literature but not included in the ATPOL database

ATPOL
No Locality Literature Habitat
square
DE6900  Kolonia Lapczyna Wola Wnuk 1978 weedy cult. of wheat

1

2 DE6901 Dobromierz

3 DE6901 Kowale

4  DE6903  Stara Wie$

5 EE6032  Wola Swidzinska
6
7

and barley on mixed
j. and c. rendzinas

EE6032  Swidno Wnuk 1972 arable cult.
EE6333  b. Laskowa and Kostomtoty Drugie =~ Broz & Maciejczak 1991 arable cult. on d.
rendzinas
8 EE6430  Kostomtoty Dominiak & Mocko 1980  arable cult. on
rendzinas
9 EEB400 N of Kowala Duza Bréz & Maciejczak 1991 arable cult. on d.
10  EE8410 S of Kowala Duza rendzinas
Explanations: cult. — cultivation, b. — between, j. — Jurassic, ¢. — Cretaceous, d. — Devonian
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Fig. 2. Distribution of Scandix pecten-veneris L. in the Matopolska Upland
Explanations: a — border of the Matopolska Upland, b — border of the macroregions, ¢ — localities published or unpublished, d — localities confirmed after
2000, e — published localities, which weren’t included in the ATPOL database, f — a newly discovered locality

of 2.5 km side, and in Poland — of 10 km side. In the
ATPOL grid system, capital letters designate 100-km
squares and the first two digits indicate 10-km squares
and two further ones —2.5-km squares (Zajac 1978).

3. Results

On the basis of the collected data, a list of locali-
ties of S. pecten-veneris (Appendix 1) in the area of
the Matopolska Upland was drawn up. As available
literature indicates, the species was listed in over 60 sta-
tions located in 57 cartogram units of 2.5 km side in the
Matopolska Upland. Only 10 of them were confirmed
during field research conducted after 2000 (Table 1).
Moreover, there were two new localities found in 2014.

Based on the available data, distribution maps of S.
pecten-veneris in Poland (Fig. 1) and in the Matopolska
Upland (Fig. 2) were prepared and distinction was made
between historical and currently occurring localities.
Updated maps also contain published data, which was
not listed in the ATPOL database (Table 2).

The observed populations usually ranged from a
few to several individuals. However, in localities near

the villages of Wola Zagojska Dolna (Nida Basin) and
Galezice (the Swigtokrzyskie Mts.), the species grew
abundantly (populations consisted of several hundred
individuals).

4. Discussion

Results support earlier observations that Polish
localities of S. pecten-veneris are concentrated in the
Malopolska Upland. Considering that the published data
on the species was not confirmed in Lublin region during
research in 2005-2010 (Haliniarz & Kapeluszny 2014),
in Gdansk Pomerania (Markowski & Bulinski 2004)
and Western Pomerania and Greater Poland (Zukowski
& Jackowiak 1995; Jackowiak et al. 2007), reports of
new localities in the Matopolska Upland are all the more
important. The Swietokrzyskie Mts. and Nida Basin are
the only subregions in the Matopolska Upland, where S.
pecten-veneris localities were confirmed after 2000. The
species was not reported from the area of south-eastern
part of the Przedborz-Matogoszcz Range (Lazarski
2011). Localities based on literature data (Wnuk 1972,
1978) in the rest of this area need confirmation.



4.1. Reasons of decrease

Rare weed species are currently under pressure due
to changes in arable management practices (Peters &
Gerowitt 2014). Out of more than 165 of all archaeo-
phytes in Poland, 74 are classifies as extinct or endan-
gered (Zajac et al. 2009). In modern times, first changes
in the frequency of segetal species occurred with the
introduction of mineral fertilizers and mechanized
management (Holzner & Immonen 1982) followed by
the adoption of widespread herbicide use (Baessler &
Klotz 2006; Peters & Gerowitt 2014). Introduction to
cultivation of new, more competitive, high-yielding
varieties of cereals also became a serious threat to
rare archacophytes. High-yielding crops in conjunc-
tion with the use of mineral fertilizers caused greater
crop densities which, afterwards, affected the increase
of shadow in lower cultivation layers (Wilson 2006).
This resulted in species of poor competitors for light,
such as S. pecten-veneris, to disappear from habitat. In
experimental studies, species richness and weed growth
were significantly reduced in the fertilized cultivation,
which was associated with restricted light penetration
(Kleijn & van der Voort 1997). All these factors led to
uniformity of land use hazardous for biodiversity.

Recently, attention is drawn to consequences of
climate change for frequency of occurrence of rare
arable weed species. Experimental research showed
that negative effects of the use of modern agricultural
practices on segetal weed species can be more intensive
in conjunction with climate changes. Under warmer
and dryer conditions, S. pecten-veneris flowered ear-
lier and for shorter time and, finally, produced fewer
shoots and seeds at harvesting time (lower generative
production). These changes in climatic conditions are
neutral or even advantageous for weeds species, but only
under nutrient-poor soil (so not under current agricul-
tures practices). Nowadays, agricultural management
provides no limiting nutrient conditions in which S.
pecten-veneris is low competitive (retained nutrients
provide no advantage). Similar effects are caused by a
high density of crops (which is a result of fertilization
and sowing high-yielding varieties of cereals). Seed
output of the S. pecten-veneris is lower in dense crops.
Probably, it is the result of increased shading caused by
high crop density (Peters & Gerowitt 2014); moreover,
S. pecten-veneris requires large gaps in vegetation for
seedling formation (Wilson 2006).

It is considered that most rare weed species exhibit
specific trait syndromes. Among these traits, S. pecten-
veneris has, for example, low height, poor competitive
ability, large seeds, poor seed dispersal, easy seed clean-
ing, relatively short-lived seed-bank (Storkey 2006;
Wilson 2006; Lososova et al. 2008). Most of these
traits are disadvantageous under conditions created by
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modern agricultural practices. Earier-mentioned life
history traits of S. pecten-veneris reflect its low pheno-
typic plasticity (Peters & Gerowitt 2014).

4.2. Conservation prospects

The best chance to save or regenerate weed fields
with their “natural” combination of species is to
establish areas (maybe, as agricultural reserves or within
protected areas whose aim could be to take care of the
preservation of landscape specificity) where traditional,
extensive cultivation would be carried out. At the same
time, in areas with endangered weed species, a system
of subsidies to farmers for maintaining traditional
methods of cultivation should be implemented (Nobis
et al. 2007). Additionally, rare weeds should be grown,
for example, in open-air museums, botanical gardens
and other research institutions. They could be a resource
of specimens for introduction into substitute habitats
(Zajac & Zajac 2014). Diaspores of species, collected
in different regions, should be deposited in seed banks.

Moreover, to assist protection of rare weed species, it
is important to apply herbicides that are highly specific
to aggressive weed species and to create unsprayed
conservation headlands and field margins. Conserva-
tion of headlands and field margins could be a method
of providing a refuge for endangered arable weeds (de
Snoo 1994; Kleijn & van der Voort 1997).

5. Conclusions

S. pecten-veneris still remains in the Malopolska
Upland mainly in small, declining populations. From
among about 60 localities of this species published up
to 2000, only about 15% were confirmed in this study.
Only populations in Gatezice and Wola Zagojska Dolna
villages were numerous with more than one hundred
individuals. Others contained a dozen or so specimens
(in Milechowy village) and most of them with few
individuals. While agriculture in Poland underwent a
deep process of modernization, the risk of extinction of
S. pecten-veneris is high and its gradual disappearance
from arable fields is probably inescapable.

Because of high specialization, S. pecten-veneris is
restricted to Caucalido-Scandicetum association. This
weed species is competitive only under nutrient-poor,
calcareous soils and in crops of low density. Due to its
low phenotypic plasticity, the species is less buffered
against changes which take place in agricultural
practices (Fried et al. 2010; Peters & Gerowitt 2014).
In order to save S. pecten-veneris, apart from promotion
of traditional cultivation methods on calcareous soils in
selected areas, it is also necessary to start ex situ cultiva-
tion and gather diaspores in seed banks. Conservation
of headlands and field margins may provide a refuge
for endangered segetal weeds.
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Grzegorz Lazarski Scandix pecten-veneris L. (Apiaceae) in the Matopolska Upland (S Poland) — regional...

Appendix 1. List of localities of Scandix pecten-veneris in the Matopolska Upland

Explanations: leg. — collected by, n. — near, v. — village, not publ. — data not published in the ATPOL data base, GS — Gory Swigtokrzyskie (Swigtokrzyskie
Mits.), NN — Niecka Nidzianska (Nida Basin), OB — on the border between Matopolska Upland and Czgstochowa Upland, PPM — Pasmo Przedborsko-Mato-
goskie (Przedborz-Malogoszcz Range), WR — Wzgorza Radomszczanskie (Radomsko Hills), ? — used by Nobis et al. (2007) — after the number of cartogram
unit denotes an uncertain location of the species locality in the ATPOL grid system (2,5 x 2,5 km), but after the name of the village/town it is an uncertain
location of a locality, resulting from an imprecise distribution map created by Glazek et al. (1986-1987), ?? — uncertain location of a species locality in the
ATPOL grid system (2,5 x 2,5 km)

WR: 1. DE5800 — Granice (Sowa & Warcholifiska 1979); 2. DE5810 — Chetmo (Sowa & Warcholinska 1979; Wnuk 1978; Sowa & War-
cholifiska 1978 not publ.); PPM: 3. DE5921 — Wymystow (Wnuk 1972); 4. DE5S931 — Raczki (Wnuk 1972); 5. DE6900 — Kolonia Lapczyna
Wola (Wnuk 1978); 6. DE6901 — Dobromierz (Wnuk 1978); 7. DE6901 — Kowale (Wnuk 1978); 8. DE6903 — Stara Wie$ (Wnuk 1978);
9. EE6032 — Swidno (Wnuk 1972); 10. EE6032 — Wola Swidzinska (Wnuk 1978); 11. EE7120 — Gruszczyn (Wnuk 1972); 12. EE7122 —
Bukowa Mt. (Wnuk 1978); 13. EE7132 — Ciesle (Wnuk 1978); 14. EE7132 — Kosciotek Mt. (Wnuk 1978); 15. EE7133 — Le$nica (Wnuk
1978); 16. EE8220 — Karsznice (Wnuk 1978); GS: 17. EE6333 — between Laskowa and Kostomtoty Drugie (Broz & Maciejczak 1991); 18.
EE6430 — Kostomtoty (Dominiak & Moc¢ko 1980); 19. EE7210 — Ruda (=Ruda Zajaczkowska), Piekutowska 1979 not publ. 20. EE7233 —
S of the central part of Galgzice v. (n. the Ostrowka quarry), 50°50'29.5"N; 20°24'44.7"E; 21. EE7400 — Kielce, Kruszelnickiego “Wilka”
Str. (Maciejczak 1988); 22. EE7400 — Niewachléw (Dominiak & Mocko 1980); 23. EE7402?? — Szydtowek (Dominiak & Mocko 1980);
24. EE74227?7 — Zagorze (Dominiak & Mocko 1980); 25. EE8201 — NE of the NW edge of Milechowy v. (SW slope of Grzaby Bolminskie
range), 50°49'33.5"N; 20°19'54.0" E; 26. EE8202 — NE of the central part of Bolmin v. (SW slope of Grzaby Bolminskie range), 50°48'59.4"N,
20°21'05.9"E; Bolmin (Dominiak & Moc¢ko 1980); 27. EE8223 — n. Choiny v. (Bréz & Przemyski 1992 not publ.); 28. EE8303 — Nowiny
(Broz 1991 not publ.); 29. EE8310 — Korzecko (Dominiak & Moc¢ko 1980); 30. EE8400 — N of Kowala Duza (Bréz & Maciejczak 1991); 31.
EE8410 — S of Kowala Duza (Bréz & Maciejczak 1991); Wzgoérza Kowalskie — Kowala Duza, 5. 1988, leg. E. Broz & A. Skrzypczak (KTC );
NN: 32. DF1913 — Mstyczow? (Gtlazek et al. 1986-1987; Nobis et al. 2007); 33. DF2913 — at the foot of Biata Gora Mt. n. Tunel, 6.1969, leg.
H. Btaszczyk (KRA 89667); Biata Gora Mt. above Uniejow-Redziny v., 2.07.1947, leg. J. Kornas (Herbarium of A. & J. Kornas); Uniejow-
-Redziny n. Tunel, 14.09.1948, leg. J. Kornas (KRA 72777); Tunel n. Miechow, 8.06.1952, leg. H. Blaszczyk (KRA 054143) & 22.06.1952
leg. H. Btaszczyk (KRAM 185153, 490628) & leg. E. Pancer (KRAM 225982); Piaskowiec Mt. n. Tunel, W slope above Uniejow Ksigzy
V., 25.05.1947, leg. B. Pawtowski (KRAM 325035) & 25.05.1947, leg. J. Korna$ (Herbarium of A. & J. Kornas); Uniejéw Ksigzy n. Tunel,
30.05.1952, leg. B. Guminska (KRA 0272584); Uniejow n. railway station in Tunel, 22.06.1947, leg. K. Kostrakiewicz (KRAM 230052);
34. EF0312? — Motkowice, 18.07.1980, leg. W. Wigclawik (KRA 0225252); 35. EF0320 — Imielno (Gtlazek et al. 1986-1987; Nobis et al.
2007; W. Wigctawik 1982 not publ.); 36. EF0533 — Zawada (Gtazek et al. 1986-1987; Nobis et al. 2007; E. Kowalik 1980 not publ.); 37.
EF1302 — at the foot of S slopes of Pinczoéw Mts, between Skowronno reserve and closed dairy in Pinczow (Nobis et al. 2007); Skowronno
(Kostrowicki 1966); Skowronno Dolne n. Pinczow, 24.05.1972, leg. R. Ochyra (KRAM 226748); Skowronno, 30.07.1980, leg. A. Zawlodzka
(KRA 0228956); 38. EF1303 — at the foot of S slopes of Pinczow Mts, between Skowronno reserve and closed dairy in Pinczow (Nobis
et al. 2007); Pinczow Mts (Glazek 1984; Glazek et al. 1986-1987); 39. EF1313? — Pinczow (Kostrowicki 1966; Glazek et al. 1986-1987);
40. EF1412 — Galéw (Glazek et al. 1986-1987; Nobis et al. 2007; A. Piekutowska 1979 not publ.); 41. EF1420 — at the foot of S slopes of
Pinczow Mts, E of Pinczéw (between Pinczéw and Bogucice v.) [Nobis ez al. 2007]; 42. EF1421 — at the foot of S slopes of Pinczow Mts, E
of Pinczow (between Pinczow and Bogucice v.) [Nobis et al. 2007]; Bogucice, between Pinczoéw and Busko, 21.05.1920, leg. B. Pawlowski
(KRA 118767; KRAM 325037); 6.07.1947, leg. B. Szafran (KRAM 008150); Bogucice (Kostrowicki 1966); 43. EF1433 — Welcz n. Pinczow,
2.06.1984, leg. M. Piotrowska (KRA 0232957); 44. EF1502? — Mtyny (Fijatkowski & Cieslinski 1975; Szwagrzyk 1987); 45. EF1531 —
Busko Zdr6j (Fijatkowski & Cieslinski 1975; Szwagrzyk 1987); 46. EF1533? — Zerniki, 7.06.1957, leg. K. Chronowska (KRAM 098512);
Zerniki Gorne (Glazek et al.1986-1987; Nobis et al.2007; T. Gtazek 1983 not publ.); 47. EF2030 — Pstroszyce Podbukowiec (Szwagrzyk
1987; K. Leszczak 1979 not publ.); 48. EF2031 — Strzezow (Szwagrzyk 1987); 49. EF2302 — Mlodzawy (Kostrowicki 1966); 50. EF2400 —n.
Krzyzanowice reserve, from the side of the road connecting the v. Gacki and Krzyzanowice (Nobis et al. 2007); Krzyzanowice (Kostrowicki
1966); 51. EF2401 — n. Wola Zagojska Dolna, between narrow gauge railway and the foot of a gypsum hill extending from Skotniki Goérne
v. to the Dolina Nidy plant (Nobis e al. 2007); 52. EF2412 — n. Wola Zagojska Dolna, between narrow gauge railway and the foot of a
gypsum hill extending from Skotniki Gérne v. to the Dolina Nidy plant (Nobis et al. 2007); Winiary n. Busko, 6.06.1953, leg. A. Jasiewicz
(KRAM 421543); Skotniki Gorne (Glazek et al. 1986-1987; Nobis et al. 2007); 53. EF2413 — Skorocice n. Busko Zdr¢j 6.06.1953, leg. A.
Jasiewicz (KRAM 421542); 3.06.1966, leg. K. Szczepanek (KRA 111536); 19.05.1971, leg. R. Ochyra (KRAM 226747); 30.05.1984, leg. A.
Mirostawska (KRA 0228353); Skorocice (Szwagrzyk 1987; A. Mirostawska 1985 not publ.); 54. EF2421 — Zago$¢ (Kostrowicki 1966); 55.
EF2502 — between Busko and Owczary, 26.05.1951, leg. A. & J. Kornas (KRA 054145); 56. EF3123? — Ractawice? (Gtazek et al. 1986-1987;
Nobis et al. 2007); 57. EF3400 — Pelczyska-Ztota (Glazek et al. 1986-1987; Nobis et al. 2007); 8.1976, leg. ? (KRA 0228771); 58. EF5402
— Przemykow (Gtlazek et al. 1986-1987; Nobis et al. 2007); 7.07.1982, leg. E. Trela (KRA 0236374); 59. EF5411 — Sokotowice-Siedliska?
(Gtazek et al. 1986-1987; Nobis et al. 2007); OB: 60. DE7531 — Ktobukowice (Wnuk 1981); 61. DF2802 — Kleszczowa (Wnuk 1981).



