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Summary

In March and April of 2014 and 2015, overwintering and post-overwintering
assemblages of ladybird beetles were investigated in deciduous (Tilio-Car-
pinetum) and mixed forest (Querco roboris-Pinetum) patches in a forest
complex on the north-western periphery of Warsaw. March samples were
collected by sifting forest litter with an entomological sieve, while in April,
ladybirds were collected from the vegetation using sweeping net and be-
ating sheet. In both years, mean densities of ladybirds found in March
in the two forest types were low, not exceeding 2 individuals/m?. Seven
ladybird species were found overwintering in the litter of the deciduous
forest and four in that of the mixed forest. Propylea quatuordecimpunctata
was the most abundant in both habitats in 2014, while in 2015 in the litter
of the deciduous forest Vibidia duodecimguttata predominated. In April,
15 species were recorded in the deciduous forest and 7 in the mixed forest.
Scymnus ferrugatus predominated in the former plant community and P.
quatuordecimpunctata and Coccinella septempunctata in the latter. Several
of the recorded species, such as Clitostethus arcuatus, Scymnus femoralis
and S. abietis, have rarely been reported from Poland.
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1. Introduction

The Coccinellidae are considered an economically important beetle
family because the majority of its members are predators of aphids,
coccids, mites, and other soft-bodied arthropods that may be pests of
cultivated plants. Due to their beneficial role, ladybirds have attracted
much attention of researchers, and various aspects of their biology
and ecology have been studied in detail (van Emden and Hodek 2012).
However, a few topics of ladybird ecology remain rather neglected,
and one of the most unappreciated seems to be community ecology of
the dormant beetles (Ceryngier 2015). While relatively much is known
on the assemblages of ladybirds during their active life (for review see
Honék 2012), there is very few data on dormancy assemblages of these
beetles (Turnock and Wise 2004, Godeau and Ceryngier 2011, Ceryn-
gier and Godeau 2013, Kozon et al. 2016). Investigations on the species
composition and densities of Coccinellidae spending dormancy in
various habitats might not only enrich our general knowledge on this
group, but might also be important for more applied issues, such as the
management of pests using predatory ladybirds and the conservation
strategies of rare species. Recent studies by Godeau and Ceryngier
(2011) and Ceryngier and Godeau (2013) showed that some specific
habitats may serve as rich winter reservoirs of rare ladybird species.

In this study we determined the species composition and densities
of Coccinellidae overwintering in the patches of two forest types:
oak-linden-hornbeam forest (Tilio-Carpinetum) and mixed oak-pine
forest (Querco roboris-Pinetum). We also surveyed assemblages of la-
dybirds in those two forest patches in early post-overwintering period.

2. Study area and methods

The study was conducted in March and April of 2014 and 2015
in a forest complex called Park Mlocinski that is situated on the
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north-western periphery of Warsaw, Poland (52°19°N, 20°55.5E, UTM:
DC99). Park Mtlocinski covers an area of about 100 ha and adjoins the
left bank of the river Vistula. In the central part of this complex we
selected two forest patches representing different plant associations:
oak-linden-hornbeam forest (Tilio-Carpinetum) (thereafter referred
to as the deciduous forest) and mixed oak-pine forest (Querco roboris-
-Pinetum) (thereafter referred to as the mixed forest). In each forest
patch, 10 regularly distributed sampling plots of one square meter area
(1 m x 1 m) were established as shown in Fig. 1. In mid-March, the
whole litter layer within each plot was sifted with an entomological
sieve of 10 mm x 10 mm mesh. The sifted material was sorted in the
laboratory and each ladybird beetle found was noted and identified to
the species level. Based on these samples, we determined the species
composition and calculated densities of ladybirds hibernating in the
litter of both habitats.

In addition to the litter samples, in early spring (April), when la-
dybirds usually leave their winter shelters, we sampled them from the
vegetation in both habitats by sweep-netting through low plants and
shaking down insects from tree and shrub branchesonalmx1m

15

il J—"—{] [] [] ]

5m

[ [] [ [

Fig. 1. Arrangement of plots for the litter samples of Coccinellidae in the deciduous
and mixed forest.

beating sheet. Samples were taken at about one-week intervals and in
each habitat individual sampling sessions lasted for about one hour. In
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the deciduous forest beating sheet samples were collected from Pru-
nus padus, Corylus avellana, Carpinus betulus, Acer platanoides and
Tilia cordata, and in the mixed forest from Pinus sylvestris, Quercus
robur, Juniperus communis, Prunus serotina and Carpinus betulus.

3. Results

3.1. March litter samples

In 2014, sifting the litter covering 10 sampling plots in the deciduous
forest resulted in finding 18 ladybird individuals, which gives the
average density of 1.8 individuals/m?. On individual one square me-
ter plots, the ladybird numbers ranged between 0 and 4. The average
density in 2015 was the same (18 individuals, 1.8 individuals/m?) but
ladybirds were distributed in more aggregative manner (six plots with
no ladybirds, three plots with one ladybird on each and one plot with
15 ladybirds). The analogous sampling in the mixed forest yielded
slightly lower ladybird numbers in 2014 (16 individuals in total = 1.6
individuals/m? range 1-3 individuals/m?) and much lower in 2015 (two
individuals in total = 0.2 ind./m?, range 0-1 individual/m?).

In the litter of the deciduous forest six ladybird species were re-
corded in 2014 and four in 2015 (seven species in total). The most
abundant were Propylea quatuordecimpunctata (in 2014) and Vibidia
duodecimguttata (in 2015) (Fig. 2A, C). The recorded assemblages of
ladybirds overwintering in the litter of mixed forest contained less
species: three in 2014 and two in 2015 (four for both years). In 2014
P. quatuordecimpunctata clearly predominated, while in the next
year single individuals of P. quatuordecimpunctata and Coccinella
quinquepunctata were only collected (Fig. 2B, D).
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Fig. 2. Species composition of Coccinellidae sifted from the litter of the deciduous
forest (A and C) and mixed forest (B and D). A-B - March 2014, C-D - March 2015.
Species symbols: ADADEC - Adalia decempunctata, ANAOCE - Anatis ocellata,
CALQUA - Calvia quatuordecimguttata, COCQUI - Coccinella quinquepunctata,
COCSEP - Coccinella septempunctata, PROQUA - Propylea quatuordecimpunctata,
SCYFER - Scymnus ferrugatus, VIBDUO - Vibidia duodecimguttata.

3.2. April vegetation samples

Sampling in April revealed more ladybird species than the earlier litter
sifting (Tables 1 and 2). The tendency of the deciduous forest to be more
species-rich than the mixed forest was maintained: 15 species (13 in 2014
and 10 in 2015) were recorded in the deciduous forest and 7 species (7 in
2014 and only 2 in 2015) in the mixed forest. The species most abundant
in the deciduous forest was Scymnus ferrugatus followed by Vibidia
duodecimguttata, Calvia decemguttata and P. quatuordecimpunctata.
In the mixed forest, the only relatively frequently recorded species were
P. quatuordecimpunctata and Coccinella septempunctata.
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4. Discussion
4.1. Species composition and abundance

The assemblages of ladybird beetles recorded to overwinter in the
patches of deciduous and mixed forest in Park Mtocinski were rather
species-poor compared to those found in other studies (Godeau and
Ceryngier 2011, Ceryngier and Godeau 2013, Kozon et al. 2016), and
dominated by a ubiquitous P. quatuordecimpunctata (especially in
2014) with lower contributions of other relatively common species,
such as C. septempunctata, Adalia decempunctata, Calvia quatuorde-
cimguttata and V. duodecimguttata. This latter species, most abundant
in the litter of the deciduous forest in 2015, until recently was conside-
red rare in Poland, but for several years is commonly recorded both
in its breeding and feeding habitats (Ceryngier et al. 2016a, b) and
overwintering sites (Ceryngier and Godeau 2013, Kozon et al. 2016).

Densities of overwintering ladybirds recorded in this study were
low, not exceeding two individuals per square meter. In anthropogenic
habitats in the municipality of Lomianki (a few kilometers from our
study area) Kozon et al. (2016) found average densities of overwin-
tering Coccinellidae to be nearly 7 individuals/m?®. Also the species
richness recorded by Kozon et al. (2016) was much higher (25 ladybird
species) than that recorded in this study (altogether 8 species for both
habitats and years). Certainly, this difference partly resulted from
differences in the diversity of habitats considered in the two studies.
While our investigations were conducted in two relatively uniform
forest habitats, those reported by Kozon et al. (2016) involved many
habitats in farmland, built-up areas and highway roadsides. However,
accepting that the present study was limited to only two habitats,
the number of recorded species is still low, especially for the mixed
forest (4 species found during 2-year survey). In a syntaxonomically
similar mixed forest patch in Kampinos National Park (about 7 km
west of Park Mlocinski), Godeau and Ceryngier (2011) found much
richer overwintering assemblage (12 species) dominated by rare wet
habitat specialists: Calvia quindecimguttata, C. decemguttata and
Sospita vigintiguttata. Sharp differences between the assemblages
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recorded in Park Mlocinski and Kampinos National Park might be
due to different environmental conditions within the forest sites and
around them. The former site lies in a small (about 100 ha) complex
of forests, mostly anthropogenically degraded. The shrub layer of
this site is dominated by the invasive black cherry (Prunus serotina).
In contrast, the better preserved site in Kampinos National Park is
surrounded by vast areas of diverse forest and marshy ecosystems.

The ladybirds recorded in April on the vegetation might either
previously overwinter in the same habitat as they were caught or
might immigrate in early spring from adjacent habitats. Some of
the species only found in April on the vegetation could be present
during the winter in the same habitat but in microhabitats different
than the litter (e.g. under tree bark). Indeed, several April collected
species (Chilocorus bipustulatus, Harmonia quadripunctata, Rhy-
zobius chrysomeloides, Scymnus ferrugatus, S. suturalis,) are known
to overwinter under loose tree bark (Bielawski 1955, 1959, 1961, 1962,
Spitzer et al. 2010, Hodek 2012). Several other species (Clitostethus
arcuatus, Exochomus quadripustulatus, Scymnus abietis, S. femora-
lis, S. nigrinus) might simply be too rare in the investigated habitats
to be recovered in the litter samples. The species most abundantly
collected in April in oak-linden-hornbeam forest (S. ferrugatus, V.
duodecimguttata and C. decemguttata) are deciduous tree specialists
moderately common in Poland. In an earlier survey of Coccinellidae
of Mazovian oak-linden-hornbeam forests (Czechowska 1989) neither
S. ferrugatus nor V. duodecimguttata was recorded, and C. decemgut-
tata was found in low numbers. April sampling in mixed oak-pine
forest resulted mostly in finding very common, ubiquitous species,
P. quatuordecimpunctata and C. septempunctata.

4.2 Rare species

Despite the generally poor ladybird diversity and predominance of
common species in the sites chosen for this study, we found there
several species that are rarely recorded in Poland. Three of them,
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Clitostethus arcuatus, Scymnus abietis and S. femoralis, are discussed
below in detail.

Clitostethus arcuatus (Rossi, 1794)

A single specimen of this species was swept on 8 April 2014 from the
layer of low vegetation in the deciduous forest. C. arcuatus is a spe-
cialized feeder of whiteflies (Hemiptera: Aleyrodidae) that mainly
occurs in the Mediterranean region (Bathon and Pietrzik 1986) but
in recent years has been reported to expand northwards and become
more common in many parts of Europe, including Ukraine (Chumak
and Berest 2003), the Czech Republic (Sprytar 2012), Germany (Piitz
et al. 2000), and England (Springate and Arnold 2011, Brown and
Whitehead 2012). In the nineteenth century and at the beginning
of the twentieth century C. arcuatus was reported from present-day
southern Poland: Letzner (1874) noted one specimen from Legnica
(Liegnitz) and Eichler (1914) caught one specimen in the Ojcéw en-
virons. As those specimens could not be found in entomological
collections, Bielawski (1959, 1962) questioned the occurrence of this
species in Poland. In 2005, however, Krolik (2006) collected a series
of specimens of C. arcuatus in Kluczbork (Opolian Silesia) confir-
ming the affiliation of this ladybird with Polish fauna. Later, other
specimens were collected again in Kluczbork (in 2006) and in nearby
Szczedrzyk (in 2010) (Gren et al. 2013), as well as in Rogalin near Po-
znan (in 2008) (Ruta et al. 2009). In Mazovia C. arcuatus is recorded
since 2013 (Ceryngier et al. 2016a). In 2015 it was also found in several
localities in Cedynia Landscape Park (NW Poland) (Ceryngier et al.
2016b). The records from Poland confirm the expansion of C. arcuatus
in Europe and document further spread of the species to the north
of the continent.

Scymnus (Parapullus) abietis (Paykull, 1798)

A specimen of this species reported here was collected on 16 April 2015
from Prunus padus in the deciduous forest. Scymnus abietis speciali-
zes in feeding on adelgids (Hemiptera: Adelgidae) occurring on spruce
(Picea). In older entomological literature S. abietis was rarely reported
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from the area of present-day Poland, mostly from its southern part
(Burakowski et al. 1986). Only recently it has more frequently been
reported from central and northern Poland: Greater Poland (Ruta et
al. 2009), Mazovia (Plewa et al. 2014a, 2014b, Borowski 2015, Ceryngier
et al. 2016a), Bialowieza Primeval Forest (Jedryczkowski and Gutowski
2014, Plewa et al. 2014a), Wigry National Park (Ceryngier et al. 2015)
and Cedynia Landscape Park (Ceryngier et al. 2016b).

Scymnus (Scymnus) femoralis (Gyllenhal, 1827)

In this study one female of S. femoralis was caught on 29 April 2014
from Prunus serotina growing in the mixed forest. Scymnus femo-
ralis is known to occur in several countries in central and northern
Europe (Kovar 2007). In Poland it has been reported from a few
localities: Wroctaw (Ruta et al. 2009), Mokrz near Wronki (Ruta et
al. 2009), Kampinos National Park and its vicinity (Ceryngier 1997,
Marczak 2010, Kozon et al. 2016), Szumin near Lochéw (Ruta et al.
2009), Biebrza National Park (Ruta et al. 2009), and Wigry National
Park (Ceryngier et al. 2015).
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Zimowe i wczesnowiosenne zgrupowania biedronkowatych
(Coleoptera: Coccinellidae) w dwoch srodowiskach lesnych na
przedmiesciu Warszawy, centralna Polska

Streszczenie

W marcu i kwietniu, w latach 2014 i 2015 badano zgrupowania biedronek
zimujgcych i wychodzgcych z miejsc zimowania w platach lasu lisciastego
(Tilio-Carpinetum) i boru mieszanego (Querco roboris-pinetum) w kom-
pleksie leénym na péinocno-zachodnim skraju Warszawy. W marcu proby
pobierano poprzez przesiewanie $ci6lki lesnej przez sito entomologiczne,
za$§ w kwietniu odtawiano biedronki z roslinnosci przy uzyciu czerpaka
entomologicznego i ptachty do otrzgsania owaddéw. W obu latach $red-
nie zageszczenia biedronek stwierdzanych w marcu w dwoéch typach lasu
byty niskie i nie przekraczaly 2 osobnikéw/m?* W $cidlce lasu lisciastego
zarejestrowano zimowanie 7 gatunkow biedronek, a w $cidfce boru mie-
szanego — 4 gatunkéw. W 2014 roku najliczniejszym gatunkiem byla w obu
srodowiskach Propylea quatuordecimpunctata, zas w 2015 roku w $cidlce
lasu lisciastego przewazata Vibidia duodecimguttata. Podczas odlowow
kwietniowych stwierdzono 15 gatunkéw w lesie lisciastym i 7 gatunkow
w borze mieszanym. W pierwszym z wymienionych srodowisk dominowat
Scymnus ferrugatus, a w drugim P. quatuordecimpunctata i Coccinella sep-
tempunctata. Kilka z odnotowanych gatunkéw, takich jak Clitostethus arcu-
atus, Scymnus femoralisiS. abietis, to biedronki rzadko podawane z Polski.

Stowa kluczowe: Coccinellidae, zimowanie, Clitostethus arcuatus, Scymnus
abietis, Scymnus femoralis
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