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Abstract

The resources of food plants of both the Zygaena F. larvae and imagines are
still fairly large in the Pieniny Mits. and Malopolska Upland (Wyzyna Malopolska).
but they shrink rapidly in connection with urbanization and the intensification of
agriculture. In 1982-1985 the populations of Zyvgaena angelicae Ochsen.. Z. loti
(Den. et Schiffy Z. filipendulae (L.). Z. lonicerae (Schev.). Z. viciae (Den. et Schiff.).
and /. purpuralis (Biinn.) incl. Z. minos (Den et Schiff) have been observed. S species
(Zygaena brizae (Esp.). Z. cynarae (Esp.). Z. ephialtes (L.). Z. osterodensis Reiss
and Z. trifolii (Esp.)) observed in the Pieniny Mts. in 1950-1960 are extinct. The
decrease in the number of Zygaena species and in the size of their populations
in the Pieniny Mts. and other regions of this country is caused by changes occurring
in biotopes. The dying-out of moths and butterflies in the Pieniny Mts. can be
stopped by a conservation of the biotopes characteristic of this region: the overgrowth
of clearings and xerothermic plant associations should be prevented. meadows should
be mown late in summer (August) and the use of mineral fertilizers. and insecticides
and herbicides should be reduced to a minimum in the Pieniny National Park and
at its borders.
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INTRODUCTION

In many European countries. including Poland, a rapid extinction
of many plants and animals has been observed in recent years. Among
other authors Dabrowski (1982) writes about the shrinkage of a population
of Parnassius apollo L. and the dying-out of Zygaena F. species in the
Pieniny National Park (PNP). The hypothesis that one of the causes
of the dying-out of these moths in the Pieniny Mts. may be a decrease
in the resources of food plants indispensable for their development has
been considered.
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The aim of this study were:

l. to estimate the up-to-date resources of food-plants of both larvae and
imagines of Zygaena species in the PNP and. for comparative purposes.
in the Matopolska Uplands;

2. to establish the present-day specific composition and abundance of burnets
in various biotopes of the PNP;

3. to make up a list "of the Zygaena species observed in the Pieniny
Mts. in the fifties of this century which could not be found there
lately;

4. to carry out a close analysis of the presumbale causes of the decrease
in the abundance of the Zygaena species in the Pieniny Mts. and those
of their withdrawal from them;

5. to suggest the measures which might stop the process of vanishing
of the lepidopterous fauna from areas under conservation.

AREA AND METHODS

Field studies were carried out mainly in the area of the PNP and
at its borders.

The Pieniny Mts. are a small mountin range. rising 425-982m as.l.
in the south of Poland. They are mainly composed of Jurassic and
Cretaceous formations, very diverse as regards petrography. Besides limestones.
there are slates. sandstones. conglomerates. etc. there.

The Pieniny Mts. are characterized by a relatively warm and dry
climate, with mean annual temperatures of 6.3-4.5°C and the mean annual
precipitation is 690-850 mm (Kostrakiewicz 1982). Descriptions of the
meadow and xerothermic plant associations in the Pieniny Mts. are given
in a number of papers (Kinasz 1976. Pancer-Kotejowa 1977. Dzwonko
and Grodzinska 1979).

Here meadows and xerothermic plant associations occupy an area of
above 300 ha. of which approximately only a third. within the bounds
of the Central Pieniny Mts.. is not subjected to intensive agricultural
measures (mineral fertilization, early mowing, ploughing and sowing grass).

The numbers of moths (imagines) were determined in elected sites
in 1982-1985. Owing to unfavourable weather conditions. we failed to
attain sufficiently representative data in 1984. The following biotopes were
included: 1) arable fiedls on the northern slopes of the Pieniny Mts..
in the proximity of the PNP; 2) intensively utilized meadows. including
boundary strips of the green and banks close to the borders of the PNP:
3) mesophilous meadows (Anthylli-Trifolietum association). moderately leached
brown soile. situated mainly on the northern slopes of the Pieniny Mts.
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sites in the PNP: Doliny above Grodek. Stolarzowka Glade. Kurnikowka
Glade. meadows at the foot of the mountains. north of Nowa Gora.
and the meadow below the Szopka Pass (in the south); 4) xerothermic
associations (Origano-Brachypodietum) on rich marly soils on the southern
slopes of the Pieniny Mts.; sites: below the castle ruins at Czorsztyn.
Cisowiec. Podskalnia Mt. and Sobczanski Ravine. Wet meadows peatbogs
and other biotopes investigated by lepidopterologists in the past were
repeatedly inspected in the period of flying moths. The number of flying
and foraging moths was determined (1-4 times) on a stand. 400-1000 sg.m.
in area. in 10 minutess counts (in 1982 the imagines were counted
for 15 minutes. next the results were converted for 10 minutes’ counts
and rounded up). Observations were made from 10 am till 5 pm,
in sunny calm weather. in the second half of July.

Observations of imagines foraging for flower nectar of identified plant
species were carried out also outside the Pieniny Mts. in the Malopolska
Uplands. chiefly in the reserves of xerothermic vegetation in the Miechow
region and near Mydlniki as well as in wet meadows in the region
of Dulowa. A stop-watch was used to measure the time of foraging.

THE STUDY SUBIJECT

The taxonomy. distribution and biology of the Polish Zygaena species
are fairly well known (Dabrowski 1965 and literature quoted). The imagines
fly most effectively from 10 am to 4 pm on sunny days from the end of
June throughout August. Marked specimens (Dabrowski 1959) were either
recovered in the small biotope area where they had been released or
caught not far off (up to 250 m). exceptionally only somewhat farther
(600 and 900 m).

A list of food-plants of Zygaena larvae has been compiled on the
basis of available literature (Blaschke s.a.. Blab and Kudrna 1982
Holik 1953, Koch 1964). Basing on own field study and the literature
of the subject (Grodzinska 1976. Zarzycki 1981, Michalik 1978.
Flora Slovenska 1966-1984). K. Zarzycki has made a general assessment
of the resources of these plants in the Pieniny Mts. and Matopolska
Uplands.

A decrease in the number of Zygaena species in the Pieniny Mts.
can be traced thanks to studies carried out in this region since the second
half of the 19th century (Nowicki 1870. Sitowski 1906. 1910. Bteszynski
et al. 1965 Dabrowski 1965 1982).
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RESULTS

FOOD-PLANTS OF ZYCAEAMA LARVAL

Table 1 shows that the larvae of most Zygaena species feed on plants
of the family Papilionaceae. more rarely those of Umbelliferae  Labiatae
and Compositae. The resources of these plants are generally fairly large
in the Pieniny Mts. and in the Malopolska Uplands. even though they
undergo a constant decrease in connection with the progressive intensification
of agriculture. This is very conspicuous in the western part of the PNP.

FOOD-PLANTS OF ZYGAfN 1 TMAGINIS

The imagines of burnet-moths forage above all for flowers of the
plants of the families Dipsacaccae (Knautia arvensis®  Scabiosa ochroleuca
S. lucida etc.) Compositae (chiefly species of the genera Centaurca  Carduus
and Cirsium) and Labiatae (Salvia verticillata). A list of plants whose
flowers are visited by burnet imagines in southern Poland includes above
30 species. Burnct-moths visit violet purple and red flowers they do not
avoid yellow ones but were exceptionally seen on blue and white flowers.
They evidently avoid the flowers of Mclitowus sp. and Ononis  arvensis.

The plants foraged for by the imagines of burnets are generally speaking
still common both in the Pieniny Mts. and in the Malopolska Uplands
and other regions of this country.

SPECIFIC COMPOSITION AND ABUNDANCE OF Z1GAEA T IMAGINES IN VARIOUS WIOTOPES O 1HE PP
IN OK2-10KS

The specific composition and abundance of these moths in the area
of the PNP and on its borders are given in Table 3 and Fig. 1. No
burnet-moths are observed flying over cultivated fields at all they can
sporadically be met with along balks and roadside banks in abundantly
fertilized meadows. The greatest number of species are grouped in poorly
fertilized mesophilous meadows (Anthylli-Trifolictun association) in the Central
Pieniny Mts. inside the PNP. Here were observed: Zygaena loniccrac
(Schev.) and Z. filipendulae (L.). up to- 28 moths per 10 min.. the less
abundantly occuring Z. viciae (Den. et Schiff.). up to 10 moths per 10 min.
and. sporadically. Z. /loti (Den. et Schiff.) Z. purpuralis (Briinn.) and
Z. angelicae Ochsen. This pattern recurred in 3 consecutive seasons.
At that time no tendencv was reveled for the numbers to decreasc.

Thermophilous species group on the southern slopes of the Pieniny

* As regards nomencliture we follow Ehrendorfer (197%) (sec Tables 1 and 2).
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Table 1
A list of food-plants of Zveaena larvae in the Pieniny Mits. and Malopolska Uplands
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Mits. (rich limestone soils. Origano-Brachypodietum association). Here Zygaena
angelicae Oschen. was dominant (up to 32 moths per 10 min.). Z. loti
(Den. et Schiff.) was less numerous. up to 16 moths per 10 min.. and
Z. viciae (Den. et Schiff.). Z. filipendulae (L.) and Z. purpuralis (Briinn.)

T ] .
o/ w2

Fig. 1. Number of species and relative abundance of burnet-moths (Zygaena F.) in various
biotopes of the Pieniny Mts. (cf. Table 3). a — cultivated fields and meadows: b — meadows
utllized by farmers. situated at the borders of the PNP; ¢ — meadows (Anthylli-Trifolietum)
inside the PNP: d. e. f. - xerothermic plant community (Origano-Brachypodietum); d —
Czorsztyn: ¢ - Cisowiec and Zamczysko: f - Podskalnia Géra. The Arabic numerals by the
circle indicates the number of burnet-moth species observed during our four-year study.
The degree of hatching indicates the relative global abundance of the species of the genus Zygaena
at the locality. The abundance at the locality “¢” has been assumed to be 100,

Table 2
A list of food-plants of Zygaena caterpillars in the Pieniny Mts. and Matopolska Uplands
I~ Mowers of species visited most freauently 2 - flowers of species visited more rarely. 3 - flowers of species visited
sporadically. 4 — common plant § — fairly common plant. 6 — rare plant. 7 — lacking
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occurred only locally. The specific composition was similar during the
three seasons studied. only in 1982 the number of Z. angelicae Ochsen.
was much higher than in the following years. whereas Z. loti (Den. et
Schiff.) was more numerous only in 1983. In view of methodical difficulties

E e e

| 8
3
T
8}
3
7 — 10
3

1950 1960 1970 1980 1990 1950 1950 1970 1980 1950

1950 1960 1970 1980 1990 1950 1960 1970 1980 1990

Fig. 2. An outline of population dynamics of the Zygaena F. species in the Pieniny Mits,

in 1950-1985. The dashed line indicates the future trends if the habitat conditions do

not undergo major changes. | — Z. brizac (Esp.). 2 - Z. ephialtes (L.). 3 Z. cynarae (Esp.)

4 — 7. purpuralis (Briinn.). 5 - Z osterodensis Reiss. 6 — Z. trifolii (Esp.). 7 - Z. lonicerae

(Schev.). 8 — Z. filipendule (L.). 9 — Z. angelicae Ochsen.. 10— Z. loti (Den. et Schiff.)
11 Z. viciae (Den. et Schiff.)

which arise during the determining of the number of the moths under
natural conditions. our observations permit us to make only general
suggestions as to the dynamic tendencies of the Zygaena species under
study (Fig. 2).

ZYGAENA SPECIES OBSERVED IN THE PIENINY MTS. IN 1950-1960 BUT NOT FOUND THERE IN 1982-1985

In the fifties of this century 11 species of the genus Zygaena
occurred in the Pieniny Mts. In addition to the 6 species mentioned
above. another 5 were reported. which despite extensive searches have
not been found in this region since 1982. It must be assumed that no
longer are they members of the contemporary fauna of the Pieniny Mts..
altough it cannot be ruled out definitively that one or some of them



Table 3

Number of Zygaena F. imagines observed in different biotops in the Pieniny National Park in 1982—1985

Northern slopes: brown soils: Anthvili-Trifolietum community

Years 1982 1983 1985
Localities 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
Zygaena lonicerae | — — — —— — — — _ - — — ] — —_——_——_——— —
(Schev.) 18 10 14 22 0 (+)? 12 25 18 14 9 28 23 0 (+)
Zygaena viciae ' '
(Den. et Schiff.) 1 4 8 4 0 (+) 10 ; 1 4 3 3 3 4 0 0
Zygaena filipendulae | I
(L.) 12 20 4 11 0 (+) 12 10 12 9 15 26 22 0 (+)
Zygaena angelicae | F— — — — — — — s ) ) ) e = e ] e == e SR =] =
(Ochsen.) 0 0 0 0 0 0 0 (+) 0 0 0 0 0 0 0
Zygaena loti

(Den. et Schiff.) 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Zveaena purpuralis

(Briinnich) 0 8 0 0 0 0 0 0 0 0 3 0 0 0 0

Southern slopes: rendzinas: Origano-Brachyvpodietum community

Years 1982 1983 1985
Localities 11 12 13 14 16 17 11 12 13 14 16 17 11 12 13 14 16 17
Zyveacna lonicerae

(Schev.) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Zygacna viciae

(Den. et Schiff.) 0 0 1 0 0 0 14 0 0 6 0 0 0 4 0 0
Zveacna filipendulae

(L.) 0 5 0 4 0 0 0 0 3 4 0 0 5 0 1 0
Zveaena angelicae | p— — — — — — — — — — — — — — — —f — — — — — — =
(Ochsen.) 32 27 10 26 5 0 8 10 4 8 6 1 13 4 1 0
Zreacna loti | |
(Den. et Schift,) 2 2 0 2 4 0 8 16 10 16 14 0 6 7 6 0
Zveacia purpiralis 1— —————————————————————— J
(Briinnich) 0 0 0 0 2 0 0 0 0 0 5 0 0 0 (+) 0

! Number of moths observed through 10 minutes:
Gora Mt (R1I0masl). 3 — Meadow: Doliny nad Grodkiem (610 masl) 4 Stolarzowka Glade (620 masl. 3
Podskalnia Gora (680 m a.s.l.). 12 — Podskalnia Gora (660 m asl). 13

620m asly 11
17 Czorsztyn (330 mas.l)

* observed sporadically:

- not studied Localities: 1

Kurmkowka Glade (630
Podskalnia Gora (640 m asl). 14

Mendow below Sropka Pass (T70masl) 2

Podskalnia Gora (620 m as.l. ecoton), 16

Meadows at N foot of Nowa
m as.l). 6 — Toporzyska (mainly manured meadows,

Cisowiec (620 m a.s.l.).
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Fig. 3. The deserted localities of burnet-moths in PNP and its borders (species observed
in 1950-1970). | Z. wrifolii (Esp.). 2 Z. ephialtes (L.). ? - Z. osterodensis Reiss. 4
Z. cynarae (Esp.). 5 — Z. brizae (Esp.)

may still appear there. The populations of the following species have
vanished: Z. brizae (Esp.). Z. cynarae (Esp.). Z. ephialtes (L.). Z. osterodensis
Reiss and Z. rrifolii (Esp.) (Fig. ?).

AN ANALYSIS OF THE DATA CONCERNING THE OCCURRENCE OF FIVE ZYGAENA SPECHES TN THE PIENINY
MTS. AND THEIR DISAPPEARANCE FROM THEM

Zygaena brizae (Esp.)

The specimens in J. S. Dabrowski’s collection come from the following

sites:
Nowa Gora. 1947 — 1 9. leg. Miodonski; Nowa Gora, 1957 — 1 3. leg.
Miodonski; Nowa Gora. 1959 — 1% leg. Dabrowski; Cerveny Klastor
(Pieniny Mts. Slovakia). 1962 — 5 332 ¥%. leg. Pruszynski; Cerveny Klastor,
1963 —2 33, 2 ¥4, leg. Pruszynski.

Bleszynski et al. (1965. p. 386) write that this species occurs in
associations of saxicolous vegetation of the order Seslerietalia at Nowa
Gora and Macelowa Gora: observed from the second half of June to the
second half of July, not numerous; Stolarzowka Glade —- 1 specimen in
a meadow in the first half of June. Larvae on Cirsium eriophorum at
Nowa Gora. far more frequent than imagines (second half of May — second
half of June). The species was recorded as outstandingly stenotopic from
very small sites. several tens of sguare metres in area and distinctly
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xerothermic. They regard the finding of 1 individual in Stolarzowka Glade
as accidental; according to Dabrowski (1965. p. 143) the species was
found in the Pieniny Mts. in 1947 by Miodoniski. who captured one female
in Nowa Gora. This locality was the only one in Poland where Z. brizae
(Esp). was not scare. However. since 1960 the species has probably become
extinct. This phenomenon has also been observed in two other localities
in the Pieniny Mts.. in Macelowa Goéra and near Trzy Korony Mits.
Very likely the extinction of the species was caused by the over-collecting
of the adults and caterpillars for several years by various lepidopterists.
According to the available data. over 120 specimens of Z. brizae (Esp.)
were collected in the Pieniny Mts. during five to six years. Of these about
60 specimens are present in the collections studied.

Z. brizae (Esp.) is an exceedingly rare species in Poland: Karpowicz
(1930) mentioned it from the Sandomierz area and Holik (19:9) from
the region of Przemysl. It occurs in Moravia. Belanske Tatry Mts. and
in the environs of Lvov (Dabrowski 1965. p. 145). Also in Slovakia
this southern species has only a few localities. in which however it is
fairly numerous (Reiprich 1960. p. 299). In the area of Slovensky Rai
Reiprich (1960) observed it at a small locality (a few areas) in 1949-1955.
However. the clearing was grown over later and the moths did not appear
in following years.

The here presented materials show that Z. brizae (Esp.) occurred
at Nowa Gora and Macelowa Gora in the Polish range of the Pieniny
Mts. in 1947-1959 and it was still caught near Cerveny Klastor in their
Slovakian range in 1962-1963. The populations were closely localized but
fairly abundant. Meticulous searches made in 1982-1985 were fruitless.
It should be assumed therefore that this species is quite extinct in the
Pieniny Mts. The direct cause of the disappearance of the isolated locality
at the edge of the distribution area may have been the overgrowth of
the zone of Nowa Gora situated right below the summit and the excessive
collecting of both their larvae and imagines. The larvae of Z. brizae (Esp.)
live on Cirsium arvensae; in the Pieniny Mts. they were observed and
raised (R. Zukowski) on Cirsium eriophorum. In the Pieniny region Cirsium
arvensae is common whereas C. eriophorum fairly common (Grodzinska
1976. Zarzycki 1981). The food resources of the larvae of Z. brizae
do not seem to have been reduced but the appropriate specific biotope
does not exist any longer.

Zyvgaena cynarae (Esp.)

Specimens in J. S. Dabrowski’s collection:
Ziclone Skalki near Niedzica. 1952 —2 33. leg. Zukowski: Zielone Skalki.
1966 — 1 7 leg. Dabrowski.
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Bleszynski et al. (1965. p. 386) write about a capture of a copulating
couple on Scabiosa ochroleuca in an old clearing at Niedzice-K osarzyska
on 26 July 1952. Altough they quested for this rare species for a long
time. they failed to find another specimen. )

A small number of Pontian-Mediterranean localities of Z. cynarae
(Esp.) are concentrated in Central Poland (Dabrowski 1965. Romaniszyn
and Schille 1929). This species was recorded from the Lesko region
(Schramm 1948). from where however it has not been confirmed recently
(Bielewicz 1973). Tt has been extinct in West Germany since 1952
(Blab and Kudrna 1982).

The Pieniny population of Z. cynarae (Esp.) was supposedly very small
and confined to a small area owing to which it was not observed
here until 1952. The main food-plants of its larvae. Peucedanum cervaria
and P. oreosclinum. have not been met with in the study area lately
(Grodzinska 1976. Zarzycki 1981); they were generally reported from
the Pieniny Mts. in the 19 century (Berdau 1890. Gustawicz 1881)
and from their Slovakian range (Flora Slovenska 4. 1984). The larvae
of Z. cynarae (Esp.) can live also on Libanotis montana, which grows all over
the Central Pieniny Mts.. but has not been noted from Zielone Skatki.
where the above-mentioned species were caught. It may well be therefore
that this small population of Z. cynarae (Esp.) died out because its
food-plant vanished and these moths do not migrate over long distances.

Zygaena ephialtes (L.)

Specimens in J. S. Dabrowski’s collection:

Homole. 1951 — 1 3.1 7. leg. Dabrowski; Kras. 1951 — 1 3. leg. Dabrowski:
Zielone Skatki. 1967 — 1 3. leg. Dgbrowski.

Sitowski (1910) found a specimen at Lupisko on 16 August 1907.
Bleszynski et al. (1965) mention that it occurs singly in the Pieninki
Range from the second half of July till the first half of August.

This species seems to have occurred in small numbers at lower altitudes
throughout the Pieniny Mts. (Fig. 3). In spite of careful searches it was
not observed before 1967. It must be assumed that the isolated Pieniny
population of this moderately thermophilous species became extinct presumably
between 1968 and 1981. The localities of Z. ephialtes (L.) were situated at
the borders of the PNP. in the vicinity of urbanized areas and those
exploited agriculturally increasingly intensively. The supposition arises that
the cause of the dying-out of the population may have been progressing
chemicalization and environmental changes (mineral fertilizers. pesticides).
The resources of food-plants of both larvae and imagines are still large.
although they have shrunk distinctly lately.
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Zygaena osterodensis Reiss (Z. scabiosae Schev.)

Specimens gathcred by J.S. Dabrowski in his collection:

Zagron. 1967 6 33: Zagron. 1969 —4 v: Macelak 1967 —2 33, 1 +:
Macelak. 1969 — 3 33: Zielone Skatki. 1967 — 1 J; Kosarzyska Glade near
Niedzica. 1967 -—--? 33 Kosarzyska Glade. 1969 — 1 7.

It was observed on the xerothermic slopes of Dilugi Gronik at the
foot of the Pieninki Range on 5 and 13 July 1956 (Bteszynski et al. 1965).
Dabrowski (1965) encountered single specimens on Zagron in 1957
1959. 1972, 1975 and 1977. on Macelak in 1957 and 1959 and in Kosarzyska
Glade near Niedzica in 1957.

This species. being strongly associated with woods. occurred in a number
of localities on the northern slopes of the Pieniny Mts. It inhabites
moderately wet sylvian meadows. thin and pretty well lighted woods
vistas and clearings. The moths occur as a rule sparsely (singly). fairly
large and numerous populations. e.g. like those in the Bialowieza Forest. being
rare. The flight of moths is limited to a distance of several hundred
metres. A thin wood is not an impassable ecological barrier. as it 1s
for most burnet-moths. In the Pieniny Mts. the food-plants of this species
are supposedly Lathyrus vernus. not unfrequent in the woods on the southern
slopes. and the species of the genus [@icia. common in this region.

In the case of Z. osterodensis Reiss it is especially difficult to indicate
the factors responsible for the disappearance of this species from the
Pieniny Mts. The resources of food-plants of both larvae and imagines
seem to be abundant and intact. It may be supposed that the breakdown
of the population was caused by the lately intensified fertilization of meadows
and the use of pesticides.

Zygaena trifolii (Esp.)

Specimens gathered by J. S. Dabrowski in his collection:
Kroscienko 1967 —-2 73. 25 Zagron 1969 — 2 ;% : near Nowa Goéra.
1967 — 3 33 near Nowa Gora. 1969 —1 3 15: Macelak. 1973 -2 73
1 7;Zielone Skatki. 1967 — 1 ¥; Kosarzyska Glade near Niedzica 1967 — 3 3.

Sitowski (1906) was the first to report Z. rrifolii (Esp.) from the
Pieniny Mts. According to Bleszynski et al. (1965) this species occurs
singly and very locally in wet meadows: Wyrobek Glade on 10 July
1949 Limierczyki Glade on 9 July 1947 Kosarzyska Glade near Niedzica
on 15 July 1951 and Cyrlowe Skalki on 18 July 1957, The collection
and information published so far show that in the past there were quite
a number of localities of Z. rrifolii (Esp.) in the Pieniny Mts.. where
however it was sought for in vain in 1981-1985. The authors observed
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a few specimens of this pecies in a complex of fens by the road from
Niedzica to Lapsze Wyzne. Z. trifolii (Esp.) is a highly hygrophilous species
and the main cause of its disappearance from the Pieniny Mts. is presumably
a progressing decrease in the area of wet meadows and peatbogs and
the fertilization of meadows. A similar phenomenon has occurred also in
other regions. e.g. in the valleys of the Vistula and Rudawa river in the environs
of Cracow.

DISCUSSION

The processes of extinction of plant and animals are continuously
becoming more intense. As regards monophages the disappearance of
a definite plant species result. as it were automatically in the death of
the animals closely associated with it. However. it is as a rule hard
to tell which factors are responsible for the breakdown of a population
in the natural state (Szarski 1976). Often it is even not enough to
observe a vanishing specimen carefully to determine the causes of the
extinction of the species living at large unambiguously  although a set
of these causes would have seemed to be sufficiently well known. And
so it is hard to attain certainty that we know all the circumstances
inducing the dying-out of a population of the given species (in all the
stages of individual development). It is still harder to assess the relative
importance of the set of factors under study. Some investigators (e.g.
Harcourt and Leroux 1967) think that the size of a population of
the cabbage butterfly Pieris brassicae L. is governed exclusively by the
degree of viral infection. Similarly. the size of a population of the small
winter moth is thought to be limited by its infestation with a parasite
and the abundance of Platella maculipennis and Spilonota ocellana is believed
to be dependent exclusively upon the caprices of weather.

These views seem to be too radical and may refer merely o some
synanthropic species. utilizing one-crop cultures of man. Regarding animals
which are more loosely associated with human husbandry, the size of
populations and their disappearance are probably subject to the action
of far more differentiated agents.

In the temperate climatic region a set of meteorological factors which
make up the weather of both a season of vegetation and a succession
of years is of decisive importance. Once it favours the optimum development
of a population of the given species. some other time it brings about
a rise in the mortality rate of given developmental stadia (heat. drought.
cold and rainfall departing from the normal) or indirectly favours and
stimulates the development of populations of fungal bacterial and viral
parasites of insects. Nevertheless the predominant factor responsible for
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the vanishing of the populations of species living in a state of nature
is the anthropopressure on the habitat (Dabrowski and Krzywicki 1982,
Blab and Kudrna 1982, Novak and Spitzer 1982, Viedma and Bustillo
1976). This factor has probably been acting too short to cause negative
(lethal) genetic trends, but it should not be belittle either. It follows from
Van Valen’s (1973) consideratios of the factors limiting the abundance
of a species that if the abundance keeps on fluctuating within narrow
limits for a fairly long time. then the limiting factors are linked by
feedback with it. On the other hand. irregular and rapid changes indicate
the dominant role of a factor which is independent of the size of the
population.

Studies carried out in the PNP and at its borders show that the
largest number of Zygaena species have persisted and their populations
reach a relatively large size in the Central Pieniny Mts.. in the area
where xerothermic plant associations. much resembling natural ones. and
non-fertilized mesophilous meadows of semi-natural character are preserved.
The species whose localities had bordered upon urbanized areas disappeared
(Fig. 3) and the size of populations of some other species shows a tendency
to decrease (Zygaena purpuralis brinn.). Not only the species that have
high environmental requirements (hygro- and thermophilous specis) but
also mesophilous ones have withdrawn from the Pieniny Mts. As regards
hygrophilous Z. trifolii (Esp.). the supposition arises that the progressive
drainage of the region and the disappearance of moist meadows and peatbogs
are responsible for the breakdown of its Pieniny population. In the case
of two species it may be assumed that the decreasing food resources
and microclimatic changes (overgrowth of biotope) have led to the vanishing
of their populations. which were besides excessively exploited by lepi-
dopterologists. In most cases. however. the food resources of both larvae
and imagines of burnets are still fairly ample. even though they are
shrinking continuously.

Under the circumstances of intensifying stresses (rapidly changing con-
ditions) the animal components of the biocenosis. in our case the species
of the genus Zygaena F., die out before their food-plants do. There
are still many sites where the food-plants of larvae and imagines still
occur in abundance but where there are no Zygaena species or other
moths and butterflies. like Parnassius apollo (L.).e.g. in the proximity
of the castle ruins at Czorsztyn. Increasing urbanization and the intensification
of agriculture and forest management (mineral fertilization, insecticides.
herbicides. contamination with heavy metals and sulphur. etc.) cause that
in the PNP and at its borders the chemical composition of plants
undergoes changes; young larvae of the moths are particularly sensitive
to them. With regard to mechanisms which bring about the breakdown
of a population we may only make suppositions. They may be. for instance.
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the intensification of parasitism in small, strictly localized populations,
the development of non-specific parasites in very abundant synanthropic
species. which parasites exterminate rare species as if en passant, and
viral, bacterial or fungal diseases leading to the death of larvae enfeebled
in consequence of their living on contamined food.

Within some 20 years 5 spesies of Zygaena F. have become extinct
in the Pieniny Mts.; the abundance of one species — Z. purpuralis (Briinn.) —
is on decrease and the population of Z. viciae (Den. et Schiff.) has been
showing a tendency to increase slightly (Fig. 2). If the degradation of the Pieniny
biotopes has not been stoped, we must be prepared for a further decrease
in the number of burnets in the PNP and in the reserves in the Malo-
polska Uplands. Z. lonicerae (Schev.). Z. loti (Den. et Schiff.) and Z. angelicae
Ochsen. will supposedly persist longest. In order to stop the dying-out
of the Lepidoptera in the PNP the use of mineral fertilizers and chemicals
should be reduced to a minimum in its area and in its direct surroundings.
At the same time: 1) measures should be taken to counteract the over-
growing of clearings and xerothermic plant communities. 2) meadows should
be mown late (in August) and 3) communication should be kept between
small isolated islands of divided populations by the maintenance of passages
for the Zygaena F. to move along (they fly only for short distances. up
to several hundred meters). In view of the global changes of the environment
there 1s unfortunately no guarantee that all these measures will stop the
dying-out many animals when their refuges have been reduced to a minimum.
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Rosliny pokarmowe krasnikow ( Zygaena F. Lepidopt., Zygaenidae) i wymieranic
tych motyli w Pieninskim Parlu Narodowym

Streszczenie

Rozpatrzono  bipoteze. 17 przyezyng zmnieiszenia sie liczby  gatunkéow i liczebnosel
populacii krasnikow (Zygaena F.) w Pieninskim Parku Narodowym (PPN) moga by¢ zmiany
bazy pokarmower tych motyli. Zestawiona lista roélin pokarmowych gasienic krasnikow
w poludniower Polsce liczy 26 taksonow (Papilionaceae Umbelliferae, Compositae i Labiatac)
(tab. 1). Doroste motyle (imagines) 7eruia glownie na kwiatach roslin z rodziny Dipsacaceae
i Compositae (tab. 2). W latach 1982-1985 na mezofilnych takach PPN obserwowano w drugier
polowie lipca lataigee motvle: Zyvgaena lonicerae (Schev). Z. filipendulae (L.) i Z. viciae
(Den. et Schiffl): kserotermiczne murawy na stokach poludniowych zasiedlaia glownie Z. angelicae
Ochsen. ¢ Z. lori (Den. et Schiff)); nieliczna 1est obecnie w Pieninach Z. purpuralis
(Biinn.) (ncl. Z. minos (Den. et Schiff.)) (tab. 3 rys. 1). Zanikly populacie 5 gatunkow
krasnikow ktore obserwowano w Pieninach w latach 1950-1960: 7 brizae (Esp.). Z. cynarae
(Esp.). 7. ephiates (L.). Z. osterodersis Reiss 1+ Z. rrifolii (Esp.) (rys. 2. 3). Zasoby roslin
pokarmowych  zaréwno gasienic jak 1 imagines krasnikow sa ieszcze w Pieninach i na
Wiyzynie Malopolskiei dos¢ duze. lecz ewaltownie si¢ kurcza w zwiazku 7 postepuiaca
urbanizacia 1 intensylikacia gospodark: rolnei. Przypuszezalnie przyczyna zmnieiszania  sig
liezby gatunkow 1 liczebnoSei kradnikow sy w Pieninach i innych regionach kramu gwaltowne
smiany  biotopow  (chemizacia  $rodowisk.  odwadnianie wilgotnych lak i torfowisk. roz-
czlonkowanie populaciit (Razowski 1985). W przvpadku 7. brizae (Esp.) i Z. cynarae (Esp.)
nasuwa si¢ przypuszezenie. iz zalamanie populaci moglo nastapi¢c w wyniku naruszania
bazy pokarmower w zwiazku 7z zaroSnieciem polany. Ogoélny obraz dynamiki populacii
catunkew rodzaw Zygaena F. na terenie Pienin przedstawia rys. 2. Proces wymierania
krasnikow i innych motyli na obszarze Pienin mozna zahamowaé poprzez ochrone wilaiciwych
im biotopow: przeciwdziata¢ zarastaniu polan i kserotermicznych muraw. pozno kosi¢ laki
oraz do minimum ograniczy¢ na terenie Parku 1 u jego granic stosowanie nawozow
sztucznych 1 Srodkow ochrony roslin (insektycydy herbicydy).
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