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Flight activity of rove beetles (Coleoptera: Staphylinidae)
in the agricultural landscape in the Leningrad Region
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ABSTRACT. This paper presents the study of the
flight activity of rove beetles by window traps in the
different biotopes of agricultural landscape in the Lenin-
grad Region. We found 50 rove beetles species of 30
genera in the fields and on the field margins as a result
of window trapping. Flight intensity was high among
Atheta laticollis (Steph.) (18.7% of the total number of
collected specimens), Amischa analis (Grav.) (15.5%),
Philonthus addendus Sharp (10.6%) and Megarthrus
nitidulus Kraatz (9.9%). The highest species diversity is
recorded in the agrocenosis of spring rape and on the
field margins. Window traps are a promising method for
studying biodiversity and abundance of rove beetles.

PE3IOME. IlpoBeneHo uccinenoBaHue JETHON ak-
TUBHOCTH CTaQWIMHUJ B PA3IUYHBIX OMOTOMAX arpo-
naujadTa JIeHHHTpaCcKol 00IACTH C TOMOIIIBIO OKOH-
HBIX JIOBYIIEK. DTHM METO/IOM Ha MOJISIX M UX 0004NHAX
6510 BBIABICHO 50 BHAoB ctadummang u3 30 pomos.
Bricokue nokazarenu JETHOM aKTUBHOCTH OTMEYEHBI
st Atheta laticollis (Steph.) (18.7% ot o61ero xoiu-
4yecTBa COOpaHHBIX ocobeit), Amischa analis (Grav.)
(15.5%), Philonthus addendus Sharp (10.6%) u
Megarthrus nitidulus Kraatz (9.9%). Hanbomns1mee Bu-
JIOBOE pazHOO0pa3ne OTMEUEHO B arpoleHO3¢e SPOBOTO
parica u Ha obounHax moJicil. [TokazaHo, YTO OKOHHBIC
JIOBYIIIKH SIBJISTFOTCS] TICPCIICKTHBHBIM METOJIOM H3y4e-
HUsI OMOpa3zHO0Opasust U o0MIHs cTadIMHI.

Introduction

Rove beetles (Coleoptera: Staphylinidae) are among
the most numerous and, at the same time, insufficiently
studied beetles in agricultural landscapes. Their ability to
fly is crucial for their survival. First, they are able to survive

the challenges posed by the landscape changes which
originate in human agricultural activity. Second, it enables
them to choose the habitats with the most favorable eco-
logical conditions. Finally, it helps them to play an impor-
tant role as predators of pests of agricultural plants.

Window traps are used to measure the rove beetles’
flight activity. Window traps were first used in agricultural
landscapes in Germany [Markgraf, Basedow, 2003], which
helped reveal more than 80 species of these beetles. The
same method was used for studying biotopic distribution of
rove beetles of Tachyporinae subfamily in the Moscow
Region [Semenov, 2012]. However, this method has never
been used in the agricultural landscapes of the Leningrad
Region. This paper aims to fill this gap by researching
those species of rove beetles which have the highest levels
of flight activity on different agricultural fields and their
margins in the Leningrad Region.

Materials and methods

The species composition and the abundance of Sta-
phylinidae were measured using window traps in 2018
and 2019. The work was carried out in the agricultural
landscape of the Menkovo Research Station (MRS) of
the Agrophysical Research Institute in the village of
Menkovo (59°24°56.6” N, 30°02°03.9” E) of the Gat-
china District in the Leningrad Region.

The window traps are made out of plastic trays with
the plexiglass (transparent plastic) plates (size 500x350x4
mm) mounted atop. These traps are filled with 500 ml of
a 50% propylene glycol solution. The traps were installed
in fields of perennial grasses (clover, timothy grass), rye,
spring barley, vetch-oat mixture, spring rape, and in
adjacent semi-natural habitats — the field margins (the
biotope combines herbaceous vegetation and shrubs).
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The traps were installed in May and checked every 7 days
until the ripening and harvesting of the crop began.

Altogether, 781 individuals of rove beetles were
collected and determined. We identified most of the
specimens ourselves. The work by Assing and Schiilke
[2012] was used to determine Staphylinidae. Some
specimens were identified by V.I. Gusarov (Natural
History Museum, University of Oslo, Norway), and by
A.V. Kovalev (All-Russian Institute of Plant Protec-
tion, St. Petersburg, Russia).

The species richness was estimated by Margalef
index: Dmg=(S—1)/In N, where S is the number of the
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species recorded and N is the total number of individu-
als of all the species [Magurran, 1988].

Results and discussion

Window trapping in the MRS agricultural landscape
revealed 50 species of rove beetles that belong to 30
genera, and to 8 subfamilies. The species richness is
distributed in the various fields as follows: spring rape
— 30 species, spring barley — 25, rye — 19, vetch-oat
mixture — 16, grasses — 11 species (Table).

Table. Rove beetles collected by windows traps in agricultural fields and on the field margins.
Tabmuua. CradunuHuabl, cOOpaHHbIE OKOHHBIMHU JIOBYIIKAMH HA MOJISAX U UX 000YMHAX.

Biotope
Species SF spring |vetch-oat| spring glover, field
barley | mixture rape rye | timothy margins
grass
Deliphrum tectum (Paykull, 1789) Om 12
Anthophagus angusticollis (Mannerheim, 1830) [Om 3
Anthophagus caraboides (Linnaeus, 1758) Om 2
Megarthrus denticollis (Beck, 1817) Pr 2
Megarthrus nitidulus Kraatz, 1857* Pr 76 1
Proteinus laevigatus Hochhuth, 1872 Pr 1 6
Carpelimus elongatulus (Erichson, 1839)* Ox 1 1
Carpelimus subtilis (Erichson, 1839)* Ox 1 1
Anotylus nitidulus (Gravenhorst, 1802) Ox 4 1 6 2 1
Anotylus rugosus (Fabricius, 1775) Ox 2 48 1 3
Stenus lustrator Erichson, 1839%* Sn 1
Rugilus rufipes Germar, 1836 Pd 1
Atrecus affinis (Paykull, 1789)* St 2 1 1
Gyrohypnus angustatus Stephens, 1833 St 1 1
Xantholinus tricolor (Fabricius, 1787) St 1
Othius volans J. Sahlberg, 1876 St 1
Gabrius breviventer (Sperk, 1835) St 2 1 9 1 1 2
Philonthus addendus Sharp, 1867 St 30 6 38 8 1
Philonthus carbonarius (Gravenhorst, 1802) St 1
Philonthus cognatus Stephens, 1832 St 1 1 2
Philonthus concinnus (Gravenhorst, 1802) St 4 2 5 1 1
Philonthus pseudovarians A. Strand, 1941 St 2 3 4
Philonthus laminatus (Creutzer, 1799) St 1 1
Philonthus nitidus (Fabricius, 1787)* St 1
Philonthus rotundicollis (Ménétriés, 1832) St 1
Philonthus succicola Thomson, 1860 St 10 3 3 1 6
Ontholestes murinus (Linnaeus, 1758) St 1
Mycetoporus lepidus (Gravenhorst, 1806) Tp 1 1 1 1 1 2
Ischnosoma splendidum (Gravenhorst, 1806) Tp 1
Lovdithon lunulatus (Linnaeus, 1760) Tp 2
Lowdithon thoracicus (Fabricius, 1777) Tp 1
Tachinus proximus Kraatz, 1855 Tp 1
Tachinus rufipes (Linnaeus, 1758) Tp 2 9 4
Tachyporus chrysomelinus (Linnaeus, 1758) Tp 1 1 6 2 1
Tachyporus hypnorum (Fabricius, 1775) Tp 2 1
Tachyporus nitidulus (Fabricius, 1781) Tp 1
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Biotope
Species S spring | vetch-oat| spring glover, field
barley | mixture rape rye | timothy margins
grass

Oxypoda sp. Al 5 l
Gyrophaena sp. Al 3 1 1 2
Zyras humeralis (Gravenhorst, 1802) Al 1
Amischa analis (Gravenhorst, 1802) Al 58 7 24 9 2 21
Aloconota gregaria (Erichson, 1839) Al 7 1 2
Autalia rivularis (Gravenhorst, 1802)* Al 1
Atheta laticollis (Stephens, 1832) Al 16 26 83 12 2 7
Atheta sp. Al 2 4
Mocyta fungi (Gravenhorst, 1806) Al 7 2 5 2 4
Dinaraea angustula (Gyllenhal, 1810) Al 2 2 3
Aleochara bilineata (Gyllenhal, 1810) Al 2 3 3
Aleochara bipustulata (Linnaeus, 1761) Al 2 2 1 1
Aleochara curtula (Goeze, 1777) Al 1
Aleochara fumata Gravenhorst, 1802* Al 1 62
No of species 25 16 30 19 11 26
No of specimens 159 60 349 44 25 145
Dmg 4.73 3.67 495 476  3.11 5.02

SF — subfamily: Pr — Proteininae, Om — Omaliinae, Ox — Oxytelinae, Sn — Steninae, Pd — Paederinae, St — Staphylininae, Tp —
Tachyporinae, Al — Aleocharinae; * — species were not collected by pitfall trapping.

SF — noxacemeiictBa: Pr — Proteininae, Om — Omaliinae, Ox — Oxytelinae, Sn — Steninae, Pd — Paederinae, St — Staphylininae,
Tp — Tachyporinae, Al — Aleocharinae; * — BuBI, He COOpaHHBIC B TOYBEHHBIC JIOBYIIKH.

Among the collected rove beetles, 17 species were
collected on herbaceous vegetation using sweep net
sampling [Guseva, Shpanev, 2019], and 42 have been
found in pitfall traps during our previous investigations
in the MRS agricultural landscape [Guseva, 2014,2017,
2019; Guseva, Koval, 2015, 2017].

Some species (Megarthrus nitidulus, Carpelimus
subtilis, Atrecus affinis, Philonthus nitidus) have never
been found in the MRS agricultural landscape before.
Thus, window traps may help reveal those species,
which cannot be observed using any other methods of
collection.

Most of the caught species (15) belong to the Sta-
phylininae subfamily (see Table). Most of its represen-
tatives are active predators proficient in flying. Philon-
thus of a large size with a wide head and long mandibles
are known to be the most active predators [Tikhomiro-
va, 1973]. In addition, the width of the predator’s head
is known to be correlated with the size of its prey [ibid.].
Philonthus succicola, and Ph. addendus play the role of
these predators in the MRS landscape. At the same time,
Ph. addendus is one of the most numerous species: the
share of this species is as large as 10.8% of the total
number of Staphylinidae (Table).

Imago Ph. succicola, along with other representa-
tives of this genera, is known to prey on fly larvae
[Hinton, 1954]. It is likely also true for Ph. addendus,
because imago of this genus were many times registered
in experiments with rotting pig corpses populated with
Dryomyzidae, Muscidae, and Piophilidae larvae [Jar-
musz et al., 2020].

The window traps caught 14 species of Aleochari-
nae, and 9 species of Tachyporinae. Predatory behavior
is inherent to the representatives of these subfamilies
[Tikhomirova, 1973; Assing, Schiilke, 2012]. Aleo-
charinae includes the most numerous species (accor-
ding to the results of windrow trapping) — Atheta
laticollis (18.7% of a total number of specimens), and
Amischa analis (15.5% respectively). These species
were caught in a plant layer of the MRS agricultural
landscape by sweeping [Guseva, Shpanev, 2019]. The
peculiarities of their feeding and their role in the agri-
cultural biocenoses still need further investigation.

The Oxytelinae subfamily includes 4 species, Pro-
teininae and Omaliinae — 3, Steninae — 1, Paederi-
nac — 1. Oxytelinae is known to have a varied nutrition,
while Steninae is specialized to feed on moving prey
[Tikhomirova, 1973]. Proteininae and Omaliinae are
arguably connected with rotting organic substrates as
well [Assing, Schiilke, 2012]. Proteininae are also con-
sidered to be mycophagous and saprophagous, in other
words, they tend to feed on decomposing products
[Newton, 1984]. According to the results of windrow
trapping, the Proteinnae subfamily includes one of the
most numerous species — Megarthrus nitidulus (9.9%
of all specimens).

As the results of window trapping suggest, the high-
est number of species (30) is registered in the agroceno-
sis of spring rape and on the field margins (26), while
the biodiversity (Dmg) peaks on the field margins reach-
ing 5.02 (see Table). The lowest number of species and
lowest Dmg values are registered in perennial grass
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fields, which is caused by the interruption of investiga-
tion due to mowings.

Among the species caught by window trapping in
the spring rape agrocenosis, 5 have never been found in
pitfall traps. Pitfall trapping had only revealed 25 spe-
cies of rove beetles throughout many years of research
[Guseva, 2017]. Aleochara bilineata, and Dinaraea
angustula, prevailed among them, while Philonthus
spp- was also numerous, but only in the areas of thick
grass. Window trapping, however, shows that com-
pletely different species are prevailing in this agroceno-
sis, namely — Atheta laticollis, Megarthrus nitidulus,
and Anotylus rugosus (see Table).

Rove beetles of the genus Philonthus are known to
feed readily on the rape blossom beetle (Meligethes
aeneus Fabricius, 1775) larvae in the laboratory condi-
tions [Guseva, 2017]. It might be the case that the
presence of these pests together with the likely micro-
climate in the field is one of the factors to attract larger
and better-flying predators such as Philonthus adden-
dus (see Table).

Our results differ from those of a similar research
which was held in central Germany. There, 84 staphylinid
species were observed by window traps on the borders
between fields of sugar beet and cereals in Germany,
where the flight intensity was the highest in Anotylus spp.
and Tachyporus hypnorum [Markgraf, Basedow, 2003].
The rove beetles collected by window traps in the North-
West of Russia are different both in terms of their species
composition and their abundance. Of the 50 rove beetles
species which were observed by window traps in the
conditions of the Leningrad Region, Atheta laticollis,
Amischa analis, Philonthus addendus, and Megarthrus
nitidulus demonstrated the highest flight activity. Of
them, M. nitidulus has never been registered throughout
the many years of research conducted using different
methods. As a result, we claim that window trapping is
a method which is fruitful for studying biodiversity and
the abundance of Staphylinidae.
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