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Abstract: The paper presents data about the first record of Andrena chrysopus Perez, 1903 in Bydgoszcz, Poland (the
Wielkopolsko-Kujawska Lowland). It is an oligolectic species, closely linked to plants in the genus Asparagus sp. During
2018-2019 (May—June), 54 speciemens of the species were collected at 9 sites during the flowering period of the host
plant. The bees were recorded in dry and well sunlit biotopes on the outskirts of the city and in residential-industrial
districts. The observations confirmed the occurrence of stable populations of A. chrysopus. However, increasing
urbanisation and succession may threaten the presence of the species in the genus Asparagus sp., and thus A. chrysopus,
which strongly relies on these species' food sources.
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INTRODUCTION

Urbanization is one of the main anthropogenic processes contributing to local changes in the
environment. Intensification of human activities within urban areas increases habitat changes
and is the leading cause of species extinction and reduction in biodiversity (Hostetler &Mclntyre
2001, McKinney 2002, 2008, Shochat et al. 2010). Although urbanization processes threaten
many animal species, there are many examples of cities also playing a positive role in
maintaining biodiversity (Fetridge et al. 2008, Fortel et al. 2014, Banaszak-Cibicka et al. 2018).
According to some researchers (Lundholm & Richardson 2010, Menke et al. 2011, Holzer 2014,
Eckert et al. 2017, Twerd & Banaszak-Cibicka 2019), cities also provide shelter for many
species, including rare and endangered ones.

Cities are increasingly seen as important habitats for wild bees (Buchholz et al. 2020).
Properly designed and managed urban green spaces are often an attractive habitat for many
species, and the richness and abundance of bees in these areas can be comparable to natural
areasi (Banaszak-Cibicka et al. 2018). An important and complementary role in shaping the
diversity of Apiformes is played by both managed green spaces and urban wastelands, including
open spaces (Lerman and Milam 2016, Twerd et al. 2021a,b) and urban forests (Donnelly and
Marzluff 2004, Kowarik and Korner 2005, Dylewski et al. 2019).

The Holarctic subgenus Euandrena (genus Andrena) was described by Hedicke in 1933.
Currently, in the Palearctic region, the subgenus is represented by 54 species, and in the Nearctic
region by 21 species (Ascher & Pickering 2011, Huan-li & Tadauchi 2012). Thirty one species
have been detected in Europe, including 7 in Poland (Banaszak 2000). The geographical range
of Holarctic species A. chrysopus in Europe covers Slovakia, the Czech Republic, Germany,
Romania, Hungary, Austria, Switzerland, southern France, northern Italy, Greece, Ukraine, and
the north-western part of Russia. The species is registered locally, within a divided range
(Rasmont et al. 2013).
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METHODS

The Andrena chrysopus were caught from May to June, along a single transect with a length
of 100 m and a width of 1 m. During the passage, all bees were netted from Asparagus officinalis
for one hour. The insects were collected when the weather was favorable for bee activity, i.e.,
with no or very little wind (< 3 on the Beaufort scale), when the visibility of a cloudless sky was
at least 70%, and at temperatures exceeding 16°C (Krauss et al. 2009). Temperature, cloudy and
wind data were extracted from the ICM UW weather data (Interdisciplinary Centre for
Mathematical and Computational Modelling, University of Warsaw).

The specimens are deposited in the author's collection. Research was conducted after
obtaining oral consent from the owners and managers of the land and in accordance with
applicable law.

RESULTS

Andrena chrysopus Perez, 1903

Synonym: Andrena dobrowlanensis Noskiewicz, 1923

Material. In Poland, the species is recorded from the Wielkopolsko-Kujawska Lowland:
Bydgoszez: [1] Armii Krajowej (53°09°53.62”N, 18°03°02.99”E), 29 May 2018 — 93,
07 Jun 2019 — 399, 43J}; [2] Bieszczadzka (53°09°55.56”N, 18°08°58.43”E), 30 May 2019 —
13; [3] Tatrzanska (53°10°22.38”N, 18°09°28.01”E), 31 May 2019 — 12, 1J; [4] Sadecka
(53°09°48.11”N, 18°03°22.93”E), 07 Jun 2019 — 799, 1J; [5] Fordonska (53°08°13.57"N,
18°07°23.14”E), 07 Jun 2019 - 499, 84 J; [6] Akademicka (53°08°27.06”N, 18°06°55.77”E),
07 Jun 2019 — 28J}; [7] Witebska (53°07°34.26™N, 18°07°13.65”E), 10 Jun 2019 — 19; [8]
Komandosow (53°09°02.95”N, 17°58°’36.01”E), 10 Jun 2019 — 529; [9] Obozowa
(53°09°54.41”N, 17°57°58.70”E), 10 Jun 2019 — 699, 13. The location of the sites of A.
chrysopus in Bydgoszcz is presented in Fig. 1.

Diagnosis. The female can be distinguished from the very similar Andrena symphyti by the
following features: facial depressions (foveae) with yellow-brown hairs occupy 1/3 of the
distance between the upper edges of the compound eyes and the lateral ocelli (See: Dylewska
2000). Abdominal tergites 5—6 are hairy and mostly rusty yellow or rusty brown. The male can
be distinguished from Andrena symphyti by the following features: intensively shiny back of the
thorax, the abdominal tergites partly reddish or brownish-red, and penis valvae with a
characteristically pointed widening. Distingushing features are listed according to Dylewska
(2000).

Description of specimens caught. Female: Body length: 9-10 mm; Structure: Labrum
strongly convex, shiny, regularly and clearly punctate, interspaces shiny. Ocelli distanced from
the back edge of the head by approx. (up) to 1.5 of the diameter ocellus. Antenna short, reaching
the scutellum, third and fourth segments of the antenna equal to the second. Anterior part of the
scutum matt, middle and posterior parts punctate and shiny between punctures. Anterior part of
the scutellum shiny. Tibia 3 pairs of legs not widened.

Colouration: Black head. Wings yellowish, veins brownish-yellow, stigma brownish-yellow.
Hind and middle feet translucent red. Tergites clearly punctate, slightly shagreened, ends reddish
(sometimes all tergites red).

Pubescence: Head with short, white hairs (no black hairs). T2-T4 covered with whitish-
yellow hairs, TS5 with light brown hairs. Sternites covered with yellowish-white hairs. Penis
valvae with a characteristically pointed widening.
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Fig. 1. Andrena chrysopus occurrence sites in Bydgoszcz (Poland).

Male: Body length: 7-9 mm. Body structure and hair similar to females. The colouration is
lighter than in females. Penis valvae with a characteristic pointed widening.

Biology and habitat preferences. Biology: univoltine species. It nests singly in the ground;
no clusters of nests are made. Ellipsoidal cells are 6.5-14.5 cm below the ground surface
(Radchenko 1980).

Environment: prefers dry and well sunlit biotopes (Fig. 1).

Flying period: from the end of April to June (Osytshnjuk1977, Dylewska 2000).

Trophic associations: The character of trophic connections has not been thoroughly
explained. In some areas, the species is considered to be oligolectic, related to Asparagus sp. as
its main pollinator, both in cultivation and natural habitats. In the present study, as in
Radchenko’s (1980) findings, 4. chrysopus fed only on Asparagus officinalis, despite having an
abundance of food plants at its disposal.

DI1SCUSSION AND CONCLUSIONS

The detection of a new species for Poland in Bydgoszcz, Andrena chrysopus Perez, 1903,
proves that cities can play an important role as habitats and sites of wild bees.

A. chrysopus is a fairly rare species found locally in southern Europe. Dylewska (2000)
indicated that this species might be found in Poland, albeit in the southern part of the country.
However, its first record concerns northern Poland. On the other hand, it is not the northernmost
site of 4. chrysopus occurrence in Europe. This species has also been found relatively recently
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in the north-west of the European part of Russia, i.e. in the Moscow and Kirov regions, and thus
increased its northern range to 56°N (Levchenko 2010, Levchenko & Yuferev 2015).

Some researchers (Radchenko 1980, Dylewska 2000, Gogala 2004) consider Andrena
chrysopus an oligolectic species, i.e. closely related to plants of the genus Asparagus sp. There
are three species of asparagus in the Polish flora: Asparagus officinalis L., A. tenuifolius L. and
A. acutifolius L., of which only the first species grows wild. Asparagus visited by 4. chrysopus
is a species characteristic of xerothermic grasslands of the order Festucetalia valesiacae. Hence,
it is usually found on dry slopes, roadside areas or in not dense thickets. In Bydgoszcz, sites
occupied by this species, and those associated with A. chrysopus, were found both in wastelands
located on the outskirts of the city and in residential and industrial districts located in its central
part. The largest concentrations of A. officinalis and numerous populations of A. chrysopus were
recorded in the upper terrace of the Vistula river. The species analysed was found in nine places
in Bydgoszcz, i.e. in most of the sites where its host plant was found. At the same time, research
conducted outside Bydgoszcz to date has not led to the discovery of 4. chrysopus, despite the
frequent occurrence of A. officinalis.

In light of the analysis of A. chrysopus distribution in Bydgoszcz and the attempt to assess
the threats to this species, it can be concluded that at present they mainly result from the risks to
the occurrence of Asparagus officinalis. Both urbanisation and plant succession play a negative
role in this case. Ukrainian researchers have also reached similar conclusions. According to the
Red Book of Ukraine (Akimov 2009), due to the cessation of economic use of grasslands with
steppe vegetation, a sharp decline in the population of Asparagus sp. is observed, which poses a
significant threat to the presence of A. chrysopus in this country.

A similar situation occurs in Bydgoszcz. The location of the city on the Brda River, at its
confluence with the Vistula River, leads to great diversification of the topography.
A characteristic feature of this area is the existence of a system of vast, flat terraced levels and
high plateaus, as well as edge zones of the ice-marginal valley and river valleys covered with
degraded xerothermic and psammophilic grasslands. After sheep grazing ceased in this area
(approx. 20 years ago), these habitats have been gradually degrading due to the progressive
development of slopes and the process of spontaneous succession. This poses a real threat to the
continued occurrence of A. chrysopus in Bydgoszcz.
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STRESZCZENIE

[Pierwsze stwierdzenia Andrena chrysopus Perez, 1903 (Hymenoptera: Apiformes:
Andrenidae) w Polsce]

Pierwsze informacje o wystepowaniu Andrena chrysopus Perez, 1903 w Polsce pochodza
z Bydgoszczy (Nizina Wielkopolsko-Kujawska). Gatunek odlowiony zostal na roslinie
pokarmowej Asparagus officinalis L. na obrzezach miasta oraz w dzielnicach mieszkaniowo-
przemystowych. W sezonach 20182019 (maj-czerwiec) zostal odnotowany na dziewigciu
stanowiskach w tacznej liczbie 54 osobnikow.
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