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First record of an Anthocomus Erichson, 1840 larva (Coleoptera: Malachiidae)
found inside a Megachile sp. nest (Hymenoptera: Megachilidae) built in a
Heracleum sosnowskyi Mandenova, 1944 stem (Apiaceae) from the Kurskaya
Oblast, Russia

IlepBas naxopka anauaku Anthocomus Erichson, 1840 (Coleoptera:
Malachiidae) B ruespe Megachile sp. (Hymenoptera: Megachilidae) u3 cre6as
Heracleum sosnowskyi Mandenova, 1944 (Apiaceae)
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Abstract. The nests of the solitary leafcutter bee Mega-
chile sp., built in the stem cavities of Sosnowsky’s hogweed
(Heracleum sosnowskyi Manden.) growing in Kurskaya
Oblast, Russia, were examined in August 2023. A larva of
Anthocomus Erichson 1840, closely related to the species
Anthocomus rufus (Herbst, 1783), was found among para-
sitoids of two families of Chalcidoidea in one of the nests.
The presence of a Malachiidae larva in the nest of a solitary
bee nesting in Apiaceae stems is reported for the first time.

Pe3rome. B asrycre 2023 roga B Kypckoii obmactu Obln
o0crenoBaHbl rHE3NA OJMHOYHON IMUeINbI-THCTOpe3a Mega-
chile sp., coopyXEHHBIC B MOJOCTIX cTeOneil OoplieBrka
CocnoBckoro (Heracleum sosnowskyi Manden.). B oqaom u3
THE3/T cpein Mapa3uTouIoB AByX cemeiicTB Chalcidoidea 6puia
oOHapy>xeHa nuuuHKa Anthocomus Erichson 1840, BHeniHe
Onu3kast K muauHKe Buga Anthocomus rufus (Herbst, 1783).
[pucyrcreue nuuuaku Malachiidae B rHe3me omuHOYHOMN
IMYeJIbl, THE3IAICHCS B CTEONAX CelbIepeiHbIX (Apiaceae)
OTME€YACTCA BIICPBLIC.

Introduction

The pre-imaginal stages of beetles within the super-
family Cleroidea are poorly studied, both morphologi-
cally and synecologically [cf. Klausnitzer, Constantin,
1996]. For example, larvae of the Malachiidae have been
recorded to be reared from or found in rock crevices
and pools of the marine intertidal zone [Asano, Kojima,
2009, 2013], under beach wrack [Moore 1956; Moore,
Legner, 1977], under pebbles, rocks, and clumps of
lichens in granitic outcrop areas [King, 1985], in plant
litter [Perris, 1856; Xambeu, 1897], in the upper soil
stratum [Medvedev, Galatz, 1969], under the bark or
in dead wood of trees [e.g. Heeger, 1857; Perris, 1862,
1869, 1877, 1899; Kaltenbach, 1874; Flach, 1887; Xam-
beu, 1892; Kolbe, 1895; Urban, 1914; Holzschuh, 1971;
Foster, Antonelli, 1973; Dix, 1990; Bretzendorfer, 1996]
or Hedera helix L. [Reibnitz, 1987; Burger, 1991], in
basidocarps [Bretzendorfer, 1996; Knapp, 2003; Skvarla,
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2019], inside galleries of wood-boring insects [ Xambeu,
1895; Gardner, 1931; Hayashi, Takenaka, 1959], in pith-
containing stems of vascular plants [Guérin-Méneville,
1847; Giraud, 1866; Urban, 1914; Hayashi, Takenaka,
1959; Alexander, 1996], in moss [Hayashi, 1962; Asano,
Yoshitomi, 2011], in subcortical egg-pods of orthop-
terans [Farrow, 1974], inside spider cocoons [Sacher,
Klausnitzer, 1992], inside larval faecal cases of leaf
beetles [Asano, 2021], inside old oothecas of mantises
[Plonski et al., 2021], in crabronid wasp nests inside old
reed galls [Bogusch et al., 2017], in galls of a tephritid
fly on Artemisia L. [Foster, Antonelli, 1973], in old twig
galls of Saperda populnea (L., 1758) [Georgiev et al.,
2004], in the garbage pans of termite nests [Costas et
al., 1988; Costas, Vanin, 2010], in bird nests [Foster,
Antonelli, 1973], in thatched roofs made out of straw
[Perris, 1895] or inside houses [Weidner, 1974; Smaha,
1976; Buchelos, Papadoulis, 1991]. The larvae of these
beetles are known to be predators or to combine preda-
tion with mycophagy on detritus and bacterial or fungal
moulds [Abeille de Perrin, 1890; Xambeu, 1908].

Data on the bionomy of soft-winged flower beetle
species occurring in the Euro-Asian forest-steppe regions
are scarce (especially for geobionts) and there is a lack
of precise data on the larval habitats of most species
found in this region.

In what follows, the presence of a Malachiidae larva
in a nest of a solitary bee nesting in stems of an umbel-
lifer is reported for the first time from the Kursk region
in Russia.

Material and methods

Nests of the solitary leafcutter bee Megachile sp.
built in the stem cavities of Sosnowsky’s hogweed
(Heracleum sosnowskyi Manden.) were examined by
Konstantin Ivlev. The plants were growing along a road
near artificial water bodies in the Kursk region (see
Figs 1-2). Collected nests were placed in a freezer for
three months to fix the sample and preserve its contents.

1.S. Plonski et al.

Examination of the contents of one nest under laboratory
conditions (Fig. 2) revealed no bee larvae, but abundant
parasitoids from two families of Chalcidoidea, one of
which, a male, was identified by Ekaterina Vladimirovna
Tselikh (Zoological Institute of the Russian Academy
of Sciences, Sait Petersburg) as Rakosina deplanata
Boucek, 1956. Among the parasitoids, a small orange
larva, about 3.5 mm long, belonging to the Cleroidea,
was discovered (Fig. 4). Further examination by Sergei
E. Tshernyshev allowed its identification as a larva of
Anthocomus Erichson 1840, closely related to the species
Anthocomus rufus (Herbst, 1783).

For the larval description, the following abbreviations
are used according to M. Asano [2017, 2021]: BL —
body length, from the anterior margin of the frons to
apex of the urogomphi, BW — maximum body width,
HL — head capsule length, HW — maximum head
capsule width, TL — thorax length, TW — thorax width,
AL — abdomen length, AW — abdomen width, UL —
urogomphi length, UW — urogomphi width.

The present work is registered in ZooBank
(www.zoobank.org) under urn:lsid:zoobank.
org:pub:1192A09D-4A23-4582-9FB4-
6DEBDE7F065F.

Results

Anthocomus cf. rufus (Herbst, 1783)
Figs 1-7.

Material. Russia, Kurskaya Oblast: 11 km SSW Kastornoe
settlement, environs of Kotovka village, alongside the road near artificial
water reservoirs, 51.75216° N, 38.156642° E, 19.VII1.2023, leg. K.
Ivlev — 1 larva (ex Megachile sp. nest in Heracleum sosnowskyi dry stem).

Description. Instar larva. Body red-orange, soft, rather
segmented and flattened, oblong.

Head capsule elongate, 1.4 times as long as broad, flat-
tened, coronal suture (stem) spans to the medial part and then
bifurcates triangularly to two frontal sutures (arms), surface
sparsely covered with erect long light setae, stemmata well de-
veloped, small and oval, arranged above frontal sutures (arms)
at lateral sides of the head. Labrum elongate, distinctly longer

Figs 1-2. Habitat where a Megachile bee nest with an Anthocomus larva was found in a stem of Sosnowsky’s hogweed. 1 — view of the road where
the hogweed grew; 2 — artificial pond near the road.

Puc. 1-2. Mecroo6uTanue, B KOTOPOM 66140 0GHAPYKEHO THE3AO TueAbl Megachile sp. ¢ suannkoit Anthocomus sp. B crebae 6opmennka CocHOBCKOTO.

1 — BuA Ha AOpOTY, TAC poc 6OPLIEBUK; 2 — HCKYCCTBCHHBIIL IIPYA Y AOPOTH.
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Fig. 3. Exposed hogweed stem with a nest of Megachile sp.
Puc. 3. Bekpairsiii cre6eas Gopmesuka ¢ raespom Megachile sp.

than wide. Mandibles strong, bidentate, with small additional
denticle at base (Fig. 5).

Thorax 2 times as long as wide, segment large, distinctly
massive in comparison with abdominal segment, slightly con-
vex in the middle and depressed at posterior angles, sparsely
covered with semierect setae, each segment with a pair of
glandularia at base; prothorax is 1.2 times as long as wide, with
straight anterior margin and arcually prominent posterior one,
hind angles laterally truncated, anterior rounded, disc with two
comma-shaped spots at posterior angles and two longitudinal
median stripes evenly diverging in the centre, white translucent
area at the head and near hind angles; mesonotum 1.6 times
as long as broad, with straight anterior margin hidden by the
pronotum, and slightly emarginate posterior margin, hind
angles with round translucent areas and short curved dark
stripes on the inner sides of the areas; metanotum 1.5 times
as long as wide, moderately wider than pro- and metanotum,
with distinctly rounded anterior angles and straight anterior and
posterior margins, anterior margin is hidden by the mesonotum,
disc with translucent white round areas at hind angles and
complex figure compiled with dark stripes which looks like
the letter psi (y).

Prolegs of moderate size, not long or short; femora and
tibiotarsi of equal length, claws straight, short, slightly curved
at the apex and pointed (Fig. 6).

Abdomen 9-segmented, at about 1.1 times wider and
1.2 times longer than thorax, each abdominal segment twice
shorter than metathorax; all segments are the same size,
short, covered with semierect light hairs and provided with
two glandularia dorsally. Urogomphi bifurcate, parallel, each
urogomphus is triangular in shape, with a straight outer side
and a truncated noncurved apex, possesses several pairs of
long light setae.

Measurements in mm. BL — 3.6; BW — 1.3; HL — 0.7;
HW — 0.5; TL — 1.1; TW — 0,6; AL — 1.3; AW— 0.6;
UL —0.5; UW—0.4.

Larval habitat and synecology. The larva was found in
an old nest (within the contents of a brood cell) of Megachile
sp. (Hymenoptera: Megachilidae), which was built in the stem
cavity of a Sosnowsky’s hogweed (Heracleum sosnowskyi
Manden.) (Apiaceae) (Fig. 3). Parasitoids from two families
of Chalcidoidea were present nearby, including a male of Ra-
kosina deplanata Boucek, 1956 (Hymenoptera: Pteromalidae).

It is doubtful that the small (3.5 mm) Malachiidae larva

le

preyed on bee larvae, except in the very early stages when bee
larvae are 1.6-2.0 mm in size. Rather, they may have preyed on
the larvae of the pteromalid parasitoids, which reach 1-2 mm
in length.

Remarks. Kurskaya Oblast is located between 50°54' N and
52°26' Nand 34°05' E and 38°31' E, in the south-western part
of Russia and the eastern part of Europe. In Jacobson’s [1915:
698] «Beetles of Russia and Western Europey, five Anthoco-
mus Erichson, 1840 species are reported for this area, namely:
A. coccineus Schall. (Mogilev (Belorussia), Kherson (Ukraine),
Saratov (Russia)), A. bipunctatus Harr. (= A. equestris F.)
(Moscow, Voronezh, Saratov, Astrakhan, Orenburg, Dagestan
(all in Russia), Elisavetgrad (now Kropivnitskii), Kherson
(Ukraine)), A. miniatus Kol. (Saratov, Novorossiisk (Russia),
Georgia, Azerbaijan, Turkmenia, Uzbekistan), and 4. fasciatus
L. (Saratov, Moscow (Russia), Kiev (Ukraine), Tiflis (Geor-
gia)). In the «Key to Insects of European Part of the USSR»
[Gurjeva, 1965: 210], four Anthocomus species are given:
A. fasciatus L., A. miniatus Kol., A. bipunctatus Harrer., and
A. coccineus Schall. (= A. rufus Hbst.). According to current
systematics [Mayor, 2004, 2007; Tshernyshev, 2021], all these
species are represented by the following taxa: Anthocomus
(Anthocomus) fasciatus (Linnaeus, 1758), A. (4.) rufus (Herbst,
1783) (= A. coccineus (Schaller, 1783)), Anthocomus (Celidus)
equestris (Fabricius, 1781) (=Anthocomus bipunctatus Abeille
de Perrin, 1891), and 4. (C.) miniatus (Kolenati, 1846).

Two of these four species, A. (C.) miniatus (Kolenati) and
A. (A.) fasciatus (Linnaeus) in the region prefer the mountainous
part of the South Caucasus, their occurrence in the Kurskaya
Oblast is unlikely. The other two species, A. (C.) equestris
(Fabricius) and 4. (4.) rufus (Herbst), on the contrary prefer
plain territories. Anthocomus (A.) rufus (Herbst) is widespread
across Europe, extending northwards to Finland and Saint
Petersburg, while Anthocomus (C.) equestris (Fabricius) ex-
hibits a broad distribution within the Palearctic forest-steppe
zone. The latter also demonstrates a Holarctic distribution
pattern due to anthropogenic introduction into North America
(USA and Canada). Both species occur in southern Russia and
their distribution in Kurskaya Oblast is very possible. In fact,
the larva found in the Megachile nest should belong to one of
these two species. We think it is more likely to be 4. (4.) ru-
fus (Herbst), based on the characters below. The larva of
A. equestris differs in having a bright pink to red body colour,
amore or less equilateral head capsule and a short, sclerotized
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and not clearly visible colour pattern on the thoracic segments;
the urogomphi are short, not sclerotized, of the same colour as
the body, subparallel in shape and with rounded apices. The
larva of 4. rufus has orange-red body colouration, distinctly
elongated head capsule and elongated, sclerotized and clearly
visible colour pattern on prothorax, consisting of four lon-
gitudinal stripes on pronotum and two stripes on meso- and
metanotum; urogomphi elongated, sclerotized and brown
in colour, parallel, each urogomph triangular in shape, with
straight outer side and truncated apices.

This is the first record of an Anthocomus larva in a Mega-
chile bee nest in a stem of Sosnowsky’s hogweed. This is also
the first record of a soft-winged flower beetle larva cohabiting
with Chalcidoidea parasitoids in a Megachile bee nest.

Discussion

Plonski (in prep.) summarizes biological data on
larval micro-habitats and larval trophic ecology of 4n-
thocomus species as follows: «Holzschuh [1971] reared
five Anthocomus equestris (Fabricius, 1781) (together
with nine other beetle species) out of bark of a dead Acer
platanoides L. tree, which was infested by Scolytus koe-
nigi Schevyrev, 1890. And, Skvarla [2019], who makes
a case for fungivory in A. equestris, reports a «handful

Figs4-7. General view of the Anthocomus of. rufuslarvafroma Megachile
sp. nest in Sosnowsky’s hogweed. 4 — a dried larva taken directly from the
nest of a solitary bee; 5 — head capsule ventrally; 6 — prolegs; 7 — larva,
ventral view. Figs 5-7 show a larva examined after alcohol preservation.

Puc. 4-7. O6bmuii Bup awaunxn Anthocomus cf. rufus us raespa
Megachilesp.Bcre6ac Gopuenuxa CocHOBCKOTO. 4 — Cyxasi AMMHHKA, B3SITas
HETIOCPEACTBEHHO U3 THE3AQ OAMHOYHOM MYEABl; 5 — TOAOBHAs KalcCyAa
BCHTPAAbHO; 6 — HOTH; 7 — AMYMHKA, BeHTpaabHO. Ha puc. 5—7 nokasana
AMYHHKA I0CAE KOHCEPBALUH B CIIUPTE.

1.S. Plonski et al.

of specimensy reared out of basidiocarps of Bjerkandera
adjusta (Willd.: Fr.) P. Karst. Foster & Antonelli [1973]
report findings of Anthocomus horni (Pic, 1912) larvae in
wood of Pinus flexilis E. James, in galls of a tephritid fly
on Artemisia tridentata Nutt., and in nests of Pica pica
Linnaeus, 1758 (Passeriformes: Corvidae). Urban [1912]
reared Anthocomus rufus (Herbst, 1786) in captivity,
observed smaller larvae feeding on dead collembolans
and fed older larvae with crushed arthropods like flies,
midgets and spiders. Bogusch et al. [2017] found larvae
of A. rufus in the nests of Pemphredon fabricii (Mil-
ler, 1911) (Hymenoptera: Crabronidae) in reed galls of
Lipara spp. (Diptera: Chloropidae). The life-history of
Anthocomus fasciatus is largely unknown. Horion [1953]
believed, based on their phenology, that the biology of
A. fasciatus is comparable to that of 4. equestris (see
above for available data). A larva supposed to belong
to A. fasciatus was found in a mural crevice [Matthes,
1962], which hints to a free-living, roaming larval
stage». In summary, it can be stated that: the trophism
of Malachiidae larvae is generalistic and opportunistic,
because they have a mobile, roaming phase and seek out
different micro-habitats for food uptake or overwinter-
ing, since some species have been found in or reared
from more than one type of micro-habitat.

Furthermore, the discovery of a Malachiidae larva
in a solitary bee nest inside the stem cavity of hogweed
provides further compelling evidence that the pre-
imaginal stages of these beetles inhabit a wide range
of micro-habitats, which explains the high diversity of
Malachiidae in arid ecosystems where the saproxylobi-
ontic food-web is almost absent.
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