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Background. The article presents data obtained as a result of our research on
the territory of Rivne Nature Reserve during 2018-2022. We collected 118 individuals
belonging to 43 species, 19 genera from the Crabronidae, Sphecidae, Scoliidae, and
Pompilidae families. The captured insects fed on 12 plant species belonging to eight
families.

A preliminary list of wasp species of the studied families that occur on the territory
of Rivne Nature Reserve is presented. The studied individuals are stored in the entomo-
logical collections of the Zoological Museum of lvan Franko National University of Lviv.

The aim of the research was to prepare a preliminary list of wasp species of Rivne
Nature Reserve and to identify their trophic relationships with angiosperms.

Material and Methods. The object of the research was the wasps of the Crabronidae,
Sphecidae, Scoliidae, and Pompilidae families. Insects were caught by an entomologi-
cal net using the method of selective catching directly on plants to identify their trophic
relationships. Konus Crystal 7x-45x binoculars (Konus, Italy) and specialized keys and
descriptions were used to identify the insects. Identification of angiosperms was carried
out with the help of special keys.

Results. We collected 43 species of wasps belonging to 19 genera (Bembix, Cerceris,
Crabro, Crossocerus, Ectemnius, Lestica, Nysson, Oxybelus, Gorytes, Pemphredon,
Tachysphex, Ammophila, Sceliphron, Scolia, Priocnemis, Anoplius, Arachnospila,
Episyron, and Dipogon). Most of the wasps (40 species) were registered on the territory
of Rivne Nature Reserve for the first time.
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We identified trophic relationships between the adults of 27 wasp species and
plants belonging to 12 genera. The publication provides a preliminary list of the species
from the territory of Rivne Nature Reserve. The individuals are stored in the collections
of the Zoological Museum of Lviv University.

Conclusions. Out of 43 species (19 genera) of wasps, 40 were recorded for the
first time in Rivne Nature Reserve. These include Sceliphron curvatum, which is inva-
sive in Europe.Trophic relationships of 27 adult wasp species with 12 angiosperm spe-
cies were established. As a result, a preliminary list of wasp species for the territory of
Rivne Nature Reserve was prepared and trophic relationships of some representatives
of the families Crabronidae, Sphecidae, Scoliidae, and Pompilidae with angiosperms
were revealed.

Keywords: Hymenoptera, wasps, fauna diversity, trophic relationships, angio-
sperms

INTRODUCTION

Representatives of the families Crabronidae, Sphecidae, Scoliidae, and Pompilidae
are an important ecological group of insects that perform a number of functions in terrestrial
ecosystems. In particular, imagoes feeding on the nectar of plants carry a small amount
of pollen, so they are potential pollinators of numerous angiosperms (Gorobchishin &
Protsenko, 2004). Also, to feed their offspring, adults hunt many arthropods, including
the pests of agricultural lands and forests, thereby regulating their numbers. Despite the
importance of wasps, they are an insufficiently studied group of insects in Rivhe Nature
Reserve in particular and in Western Ukraine in general (Zhuravchak, 2011).

Studies of wasps of the families Crabronidae, Sphecidae, Scoliidae, and Pompilidae
were carried out previously on the territory of Ukraine by several authors (Gorobchishin,
1995; 1996; 2006; Gorobchishin & Protsenko, 2004; Kumpanenko et al., 2021; Nepein
& Dyumin, 2014; Protsenko, 2003; Protsenko & Gorobchishin, 2015) but they have not
been conducted on the territory of Rivne Nature Reserve.

Our research is focused on the preparation of preliminary species list of wasps of
the families Crabronidae, Sphecidae, Scoliidae, and Pompilidae on the territory of Rivne
Nature Reserve and identifying their trophic relationships with angiosperms.

MATERIALS AND METHODS

The research was conducted on the territory of Rivne Nature Reserve. The
reserve is one of the largest in Ukraine with an area of 42,288.7 ha. It is located in
the north of Rivne region (Onyshchenko et al., 2015). It includes four separate ter-
ritories: landscape reserve ,Biloozerskyi” (Volodymyretsky district), general zoological
reserve ,Perebrodivskyi” (Dubrovytskyi and Rokytnivskyi districts), botanical reserve
~oyra Pogonya” (Rokytnivskyi district), and hydrological reserve ,Somyno” (Sarnenskyi
district) which are divided into six departments (Biloozerske, Pivnichne, Starosilske,
Hrabunske, Bilske, and Karasynske) (Zhuravchak, 2011) (Fig. 1).

Rivne Nature Reserve is located in a zone of mixed forests (coniferous and broad-
leaved). More than 50 % of the total area of the reserve is covered by forest (mostly
cultivated). The other half of the reserve (non-forest areas) is almost entirely made up
of swamps. (Gulay et al., 2021).
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The object of the research is the wasps of the Crabronidae, Sphecidae, Scoliidae,
and Pompilidae families in Rivne Nature Reserve. Insects were caught with an ento-
mological net by the “selective capture” method on flowering plants. The sampling
was carried out during the vegetation seasons of 2018—2022 on the territory of all six
reserve departments. During the research period, it was possible to carry out 11 expedi-
tions within the territory of the reserve. Starting from 2020, the number of expeditions
decreased due to Covid-19 quarantine restrictions, and in 2022 — due to the state of war
on the territory of Ukraine.

R

“Perebrodivskyi” [

“Biloozerskyi” “Syra Pogonya”

“Somyno”

Rivne region

Fig. 1. Rivne Nature Reserve: landscape reserve “Biloozerskyi”’; hydrological reserve “Somyno”; botanical
reserve “Syra Pogonya”; zoological reserve “Perebrodivskyi”

Konus Crystal 7x-45x binoculars (Konus, Italy) and specialized keys and descrip-
tions were used to identify insects (Dollfuss, 1991; Bitsch, 2007). The nomenclature and
systematics of the wasps of the Crabronidae and Sphecidae families are based on the
electronic catalog of Sphecidae (Pulawskyi, 2020).

The studied angiosperm samples were photographed, herbarized, and identified
using special keys (Barbarych et al., 1965).

All specimens are sampled and stored in the entomological collection of the ZMD
(Pytel et al., 2022).

RESULTS AND DISCUSSION

As a result of research, we collected 118 individuals belonging to 43 species
from four families: Crabronidae, Sphecidae, Scoliidae, and Pompilidae; they repre-
sent 19 genera: Bembix, Cerceris, Crabro, Crossocerus, Ectemnius, Lestica, Nysson,
Oxybelus, Gorytes, Pemphredon, Tachysphex, Ammophila, Sceliphron, Scolia,
Priocnemis, Anoplius, Arachnospila, Episyron, and Dipogon (Table 1).

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) e bionoriyni CTygaii / Studia Biologica e 2023 e Tom 17 / N2 3 e C. 85-98



88 Sophia Pytel-Huta

Table 1. Species diversity of wasps on the territory of Rivhe Nature Reserve

. . Reserve Numper i
Family Species department specimens  Status
and sex
Bembix rostrata (Linnaeus, 1758) Hr. F New
Ectemnius fossorius (Linnaeus, 1758) Bo., Kr. 4F, 1M New
Ectemnius continuus (Fabricius, 1804) Bo., Kr. F, M New
Ectemnius lapidarius (Panzer, 1803) Bo., Hr. 6M, F New
Ectemnius lituratus (Panzer,1803) Bo. 4M New
Ectemnius rubicola (Dufour & Perris, 1840) Bo. M New
Ectemnius rugifer (Dahlbom, 1845) Kr. F New
Cerceris arenaria (Linnaeus,1758) Bl'ﬁ,\??ésl__'r" 8M, 3F New
Cerceris rybyensis (Linnaeus, 1771) Bo., Hr. 2M New
Cerceris ruficornis (Fabricius, 1793) Hr. F New
Cerceris media Klug, 1835 BI. M New
Crabro cribrarius (Linnaeus, 1758) Bo. M New
Crabronidae Crabro scutellatus (von Scheven, 1781) BI. M New
Crossocerus subulatus (Dahlbom, 1845) Bo. F New
Lestica clypeata (Schreber, 1759) Bo., Hr. 8F, 10M New
Lestica alata (Panzer, 1797) Bo. M New
Nysson spinosus (J. Forster, 1771) Bo. 6F New
Nysson maculosus (Gmelin, 1790) Bo. F, M New
Nysson niger Chevrier, 1868 Kr. F New
Oxybelus mucronatus (Fabricius, 1793) Bo. M New
Oxybelus argentatus Curtis, 1833 Bo. F New
Gorytes laticinctus (Lepeletier,1832) Kr. F New
Gorytes quinquecinctus (Fabricius, 1793) Bo. 2M New
Pemphredon lethifer (Shuckard, 1837) Kr. 4M New
Pseneo exaratus (Eversmann, 1849) Kr. 2F New
Tachysphex obscuripennis (Schenck, 1857) Hr., Kr. M, F New
Ammophila pubescens Curtis, 1836 Kr. F, M New
Ammophila campestris Latreille, 1809 Bo. F New
Sphecidae Ammophila sabulosa (Linnaeus, 1758) Bl., Bo., Kr. ™, F New
Sceliphron destillatorium (llliger, 1807) Kr. F 2013
Sceliphron curvatum (F. Smith, 1870) Hr. (nests) New
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Reserve Number of
Family Species specimens Status
department
and sex
Scolia hirta (Schrank, 1781) Kr., Pv., Ss. 2F, 3M 2007
Scoliidae Bo.. Hr
Scolia quadripunctata Fabricius, 1775 Kr” Pv.’ 3F, M 2013
Priocnemis fennica Haupt,1927 Kr. F New
Priocnemis exaltata (Fabricius,1775) Kr. F New
Priocnemis coriacea Dahlbom,1843 Kr. F New
Priocnemis vulgaris (Dufour, 1841) Bo. B New
- Anoplius viaticus (Linnaeus,1758) Bo., Hr. 3F New
Pompilidae o )
Anoplius infuscatus (Vander Linden,1827) Kr. F New
Anoplius nigerrimus (Scopoli,1763) Kr. F New
Arachnospila minutula (Dahlbom,1842) Bo. M New
Episyron rufipes (Linnaeus, 1758) Kr. F New
Dipogon subintermedius (Magretti,1886) Kr. 2F New
Comments: Reserve department (listed in alphabetical order): Bl. — Bilske; Bo. — Biloozerske;

Hr. — Hrabun; Kr. — Karasynske; Pv. — Pivnichne; Ss. — Starosilske

Number of specimens and sex: this column shows the total number of samples taken on the
territory of the respective departments

Status: New — for the first time indicated for the territory of the reserve; years — the first record
in the reserve

Sceliphron curvatum (F. Smith, 1870) is the only wasp species found by its nests,
which were registered on the territory of Hrabun department (Fig. 2).

Fig. 2. Nests of Sceliphron curvatum (F. Smith, 1870)
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This is the first record of this species in the territory of Rivne Nature Reserve.
S. curvatum is an invasive species in Europe and was first recorded in 1979 (Austria).
The native range of the wasp extends from the east of Central Asia to Nepal and India.
In Ukraine, the species was first recorded in 1999 in Kharkiv region and has actively
colonised all regions of the country (Tymkiv et al., 2015).

S. curvatum nests mainly near human dwellings, so in 2021, we were able to record
this species for the first time on the territory of the reserve, finding nests of wasps in an
old building.

The remaining 42 wasp species were sampled as imagoes and are represented in
our collections.

Most of the wasps (40 species) were registered for the first time for the territory of
Rivne Nature Reserve. All the insects caught belong to the NE (Not Evaluated) category
of the International List of Nature Protection, which may indicate a lack of information
about them.

The imagoes of Crabronidae, Sphecidae, Scoliidae, and Pompilidae are known to
feed on plant nectar, sweet secretions of insects, hemolymph of insects and even nectar
from the honey stomach of bees (Protsenko, 2003), while carrying a certain amount of
pollen, being potential pollinators of many angiosperms. We identified trophic relation-
ships between the adults of 27 species of wasps and plants belonging to 12 genera
(8 species and 4 genera without species identification) (Fig. 3).

The numbers next to the species names of the plants are the number of specimens
of wasps that fed on that plant. The numbers next to the wasps and between the links
are the number of specimens of that wasp species caught on a particular plant.

The greatest diversity of the wasps fed on the nectar of the following plants: Calluna
vulgaris (Ericaceae); Rubus sp. (Rosaceae); Daucus carota (Apiacea) and Peucedanum
palustre — 6 species on each plant, respectively (Fig. 4).

Number of wasp species

Plants

Fig. 4. The ratio of the number of wasp species that fed on the corresponding plants
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Fig. 3. Trophic associations of imagoes wasps with angiosperms. lllustration created using a web resource: https:/flourish.studio
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We assume that the wasps actively fed on C. vulgaris and Rubus sp. since the

period of material sampling coincided with the flowering peak of these plant species on
the territory of separate departments of Rivne Nature Reserve.

Most of the studied species build their nests under the ground in the form of soil

burrows (24 species); 11 species build their nests in dead wood above the ground,
hollow plant stems, etc.; three species are kleptoparasites that do not care for their off-
spring; biotic features of rest of the species (5) are still poorly known (Table 2).

Table 2. Wasps of the families Crabronidae, Sphecidae, Scoliidae, and Pompilidae and
some of their ecological and ethological characteristics

Nesting
No Species Plant family above the under the Prey
ground ground
Family Crabronidae
1.  Bembix rostrata Il * Diptera
2. Ectemnius fossorius I * Diptera
3.  Ectemnius continuus VI * Diptera
4. Ectemnius lapidarius I * Diptera
5. Ectemnius lituratus I * Diptera
6. Ectemnius rubicola - * Diptera
7. Ectemnius rugifer - N/A N/A N/A
8. Cerceris arenaria 1,1V, V * Coleoptera
9. Cerceris rybyensis I, v * Hymenoptera
10. Cerceris ruficornis \% * Coleoptera
11. Cerceris media Vi * Coleoptera
12. Crabro cribrarius I * Diptera
13. Crabro scutellatus IV * Diptera
14. Crossocerus subulatus - * Diptera
15. Lestica clypeata I, VI, VIl * Lepidoptera
16. Lestica alata ] * Diptera
17. Nysson spinosus IV Kleptoparasite
18. Nysson maculosus I, IV Kleptoparasite
19. Nysson niger - Kleptoparasite

20. Oxybelus mucronatus - * Diptera
21. Oxybelus argentatus I * Diptera
22. Gorytes laticinctus VI * Hemiptera
Family Crabronidae

23. Gorytes quinquecinctus I * Hemiptera
24. Pemphredon lethifer - * Hemiptera
25. Pseneo exaratus - N/A N/A N/A
26. Tachysphex obscuripennis - * Blattodea
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Nesting
No Species Plant family  above the under the Prey
ground ground
27. Ammophila pubescens \ * Lepidoptera
28. Ammophila campestris \| * Lepidoptera
29. Ammophila sabulosa I, v, v * Lepidoptera
30. Sceliphron destillatorium - * Araneae
31. Sceliphron curvatum - * Araneae
Family Scoliidae
32. Scolia hirta \ * Coleoptera
33. Scolia quadripunctata 11, 11, VI * Coleoptera
Family Pompilidae
34. Priocnemis fennica - N/A N/A Araneae
35. Priocnemis exaltata \ * Araneae
36. Priocnemis coriacea - * Araneae
37. Priocnemis vulgaris IV N/A N/A Araneae
38. Anoplius viaticus I * Araneae
39. Anoplius infuscatus 1] * Araneae
40. Anoplius nigerrimus - * * Araneae
41. Arachnospila minutula - N/A N/A Araneae
42. Episyron rufipes - * Araneae
43. Dipogon subintermedius - * Araneae
Comments: | — Apiaceaea; Il — Lamiaceae; Ill — Campanulaceae; IV — Rosaceae; V — Ericaceae; VI —
Asteraceae; VIl — Rhamnaceae; VIl — Hypericaceae; N/A — there are no data for the territory of

the reserve

Twelve species of wasps (Crabronidae) feed their offspring on 12 species of dip-
terans (Fig. 5). In addition, members of the Crabronidae family hunt Hemiptera and
Coleoptera — three species respectively. Only one species of wasp feeds its offspring
on solitary bees (Hymenoptera), Blattodea and Lepidoptera.

The family Crabronidae also includes kleptoparasites (3 species) which do not
care for their offspring. Instead, their larvae feed on food provided by the host wasp.
Representatives of the families Pompilidae and Scoliidae feed their offspring only with
spiders (10 species of wasps) and Coleoptera (2 species). Three species of wasps
(Sphecidae) prey on Lepidoptera caterpillars and two species prey on spiders.

In several representatives of the studied families ecological and ethological fea-
tures have not yet been sufficiently investigated. In particular, two Crabronidae species
and three Pompilidae ones (Table 2).
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Fig. 5. Diversity of the wasp prey. N/A— No data

CONCLUSIONS

The diversity of wasps of the families Crabronidae, Sphecidae, Scoliidae, Pompilidae
in the territory of the Rivne Nature Reserve is represented by 43 species, 40 of which
we have recorded for the first time in the territory of the Reserve.

We determined the trophic relationships between adults of 27 wasp species
and plants of 12 genera: 6 wasp species feeding on the nectar of Calluna vulgaris
(Ericaceae), Rubus sp. (Rosaceae), Daucus carota (Apiacea) and Peucedanum palus-
tre (Apiaceae), respectively.

Most of the wasp species collected in the reserve build nests in the form of soll
burrows (24); the main prey of the representatives of the Crabronidae caught by us are
dipterans, Pompilidae feed their offspring only on spiders, most waps of the Sphecidae
family prey on Lepidoptera caterpillars, and Scoliidae only on Coleoptera.

42 found species are native to the territory of Ukraine, only S. curvatum is invasive.
The nests of this wasp were recorded on the territory of Hrabun department.

All caught insects belong to the NE category — not evaluated in the International
List of Nature Protection, which may indicate insufficient information about them.

This research gives only a partial picture of the diversity of the entomofauna on the
territory of Rivne Nature Reserve and is the basis for further research in this direction.
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OCU (CRABRONIDAE, SPHECIDAE, SCOLIIDAE TA POMPILIDAE)
PIBHEHCbKOIO NPMPOAHOIO 3AMNOBIAHMKA TA IXHI TPO®IYHI 3B’A3KU
3 NOKPUTOHACIHHUMU POCITUHAMU

Codopisi Mumens-'yma
JibsiecbKuli HayjoHanbHUl yHigepcumem iMmeHi leaHa ®paHka
syrn. pywescbkoeo, 4, Jlbeie 79005, YkpaiHa

OOrpyHTYyBaHHA. Y CcTaTTi NpeacTaBrneHi AaHi, OTpMMaHi B pe3ynbraTti Hawmx
JocnigkeHb Ha TepuTopii PiBHEHCHLKOrO NpMpogHOro 3anoBigHuka Bnpogosk 2018—
2022 pokie. Mu 3i6panu 118 ocobuH npeactasHukiB poguH Crabronidae, Sphecidae,
Scoliidae Ta Pompilidae, wo Hanexatb o 43 Buais, 19 pogis. MiimaHi koMaxu >1Bu-
nuncb Ha 12 pocnmHax, Wo Hanexarb 4O BOCbMU POLMH.

[MogaHo nonepefHii CNMCOK BMAIB OC AOCHIAKYBaHUX POAUH, LLIO TPanstoTbCs Ha
TepuTopii PiBHEHCLKOrO NpMpPOAHOro 3anosigHuKa. 3ibpaHi ekseMnnspu iHBeHTapm30-
BaHo i 36epiraloTb B EHTOMOSIOMYHNX KOneKuisix 300n0oriyHoro My3eto JIbBIBCbKOro Hauli-
OHarnbHOro YHiBepCUTETY iMeHi IBaHa ®paHka.

MeToto gocnigpxkeHb € popMyBaHHS NonepeaHbLOro CNUcKy BuaiB oc PiBHEHCLKOIoO
NPUPOOHOro 3anoBifHMKAa Ta BCTAHOBIIEHHS IXHIX TPOMIYHMX 3B’A3KIB 3 NMOKPUTOHACIH-
HUMW POCITMHaAMM.

Martepianu i metoau. OG’ekTom pocnigxeHHss € ocu poguH Crabronidae,
Sphecidae, Scoliidae Ta Pompilidae. Komax BignoentoBanu eHTOMOSOMNYHUM Ca4ykoM,
meTtogoM BubipkoBOro nosy 6GesnocepeHbO Ha POCMMHax Ans BCTAHOBMEHHSI TPO-
iyHMX 3B’A3KIB. [na BM3Ha4YeHHA kOoMax BMKopucToByBanu GiHokynsip Konus Crystal
7x-45x (Konus, Itanis) Ta BignoBigHi BU3Ha4YHUKN. [TOKPUTOHACIHHI pOCnMHK choTorpa-
dyBanu, 3aknaganu repbapivi Ta igeHTMdiKyBanu 3a 4ONOMOrol BU3HaYHMKA.

Pe3ynbraTn. YHacnigok gocnigkeHb BusiBneHo 43 BMOW OC, SIKi HanexaTb [0
19 pogis: Bembix, Cerceris, Crabro, Crossocerus, Ectemnius, Lestica, Nysson, Oxybelus,
Gorytes, Pemphredon, Tachysphex, Ammophila, Sceliphron, Scolia, Priocnemis,
Anoplius, Arachnospila, Episyron Ta Dipogon. Copok B/AIB 3apeecTpoBaHO BnepLue Ans
TepuTopii PiBHEHCBKOrO 3anoBigHuKa.

BcTaHoBneHo TpodiyHi 3B’A3kM Mix imaro 27 Bugis oc Ta 12 pogamu NOKpUTOHa-
CiIHHUX pocnuH. BinbLUiCTb BUSBNEHUX BUAIB OC OyAyOTb rHi3aa y BUMMsAAI HipOK y I'PYHTI
(24 Bnan); ocHOBHOW 3400MYY0 NpeacTaBHUKIB poanHu Crabronidae Gynu aBokpuni
(Diptera), a ocu 3 poguHn Pompilidae BurogoBytoTb CBOE NOTOMCTBO BMKIHOYHO NaBy-
Kamu. Tpy BUAM oc 3 poamHu Sphecidae NontoTb Ha NYCEHULb NTYCKOKPUNUX i ABa — Ha
naBykiB, ToAi sik Scoliidae (2 BMAK) NONOKTL NULLIE Ha TBEPAOKPUIMX.

BucHoBku. Ha TepuTopii 3anoBigHunka 6yno 3ibpaHo 118 ocobuH, Wwo Hanexarb
0o 43 Bugis oc i3 19 pogis. 40 BuaiB € HOBUMM Ans1 PiBHEHCLKOro NpMpogHOro 3anoBia-
HWKa, cepen HUX oaunH — Sceliphron curvatum — iHBa3iiHWUIA Ha TepuTopil KpaiH €Bponu
(BusiBneHo rxisga).
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Y pesynbrati gocnigXeHb CknageHo nonepeaHin nepenik BuAaiB oc Ha TepuTopii
PiBHEHCBHKOro NPMPOAHOro 3anoBigHWKA Ta BCTAHOBNEHO TPOIYHI 3B’A3KU MK BUSB-
neHnMmn npegcrtasHukamu poamH Crabronidae, Sphecidae, Scoliidae i Pompilidae Ta
NOKPUTOHACIHHUMU POCIMHAMW.

Knroyoei cnoea: Hymenoptera, ocu, GiopisHOMaHITTS, TPOMiYHi 3B’s13KM, MOKPUTO-
HaCiHHI poCnvHU
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