Muzeul Olteniei Craiova. Oltenia. Studii i comunicari. Stiintele Naturii. Tom. 39, No. 2/2023 ISSN 1454-6914

THE DIVERSITY OF LADYBUG SPECIES (COLEOPTERA: COCCINELLIDAE)
IN ALFALFA CROPS, REPUBLIC OF MOLDOVA

BURDUJA Daniela, BUSMACHIU Galina

Abstract. The purpose of this work was to identify the species of ladybugs in the multiannual alfalfa fields in the Republic of
Moldova. The main role of the overwhelming majority of ladybug species in the wild is the consumption of aphids, whiteflies,
phytophagous mites, woolly lice and a wide range of other soft-bodied pests. In alfalfa fields, too, ladybirds consume plant lice,
which damage the leaves and tender stalks of alfalfa by puncturing them and consume the sap, infecting the plant with viruses.
According to updated data, 48 species of ladybugs have been identified in the Republic of Moldova (BUSMACHIU et al., 2022). The
most common species native for the Republic of Moldova include Hippodamia variegata, Coccinela septempunctata, Subcocinella
24-punctata, Propylea quatuordecimpunctata, P. quatuordecimpunctata, Scymnus frontalis and S. nigrinus. Less common in alfalfa
fields are the species Hippodamia tredecimpunctata, Tytthaspis sedecimpunctata, Psyllobora vigintiduopunctata and Vibidia
duodecimguttata. The last one was collected in one field and in a single specimen. One species of Coccinellidae - Platynaspis
luteorubra is cited for the first time for the Republic of Moldova.

Keywords: alfalfa, Coccinelidae, new species, Republic of Moldova.

Rezumat. Diversitatea speciilor de buburuze (Coleoptera: Coccinellidae) din culturile de lucerni, Republica
Moldova. Scopul acestei lucrari a fost de a identifica speciile de buburuze din lanurile multianuale de lucernd din Republica
Moldova. Rolul principal al majoritatii covarsitoare a speciilor de coccinelide din mediul salbatic este consumul de afide, muste albe,
acarieni fitofagi, paduchi lanosi si o gama larga de alti daunatori cu corp moale. De asemenea, in campurile de lucerna, coccinelidele
consuma paduchii de plante, care deterioreaza frunzele si tulpinile fragede ale lucernei prin perforarea acestora si consumarea sevei,
infectand planta cu virusi. Conform datelor actualizate, in Republica Moldova au fost identificate 48 de specii de coccinelide
(BUSMACHIU et al., 2022). Printre cele mai comune specii autohtone pentru Republica Moldova se numara Hippodamia variegata,
Coccinela septempunctata, Subcocinella 24-punctata, Propylea quatuordecimpunctata, P. quatuordecimpunctata, Scymnus frontalis
si S. nigrinus. Mai putin frecvente in lanurile de lucerna sunt speciile Hippodamia tredecimpunctata, Tytthaspis sedecimpunctata,
Psyllobora vigintiduopunctata si Vibidia duodecimguttata. Ultima a fost colectatd Intr-un singur cadmp si intr-un singur exemplar.
Specia Platynaspis luteorubra este citatd pentru prima datd in Republica Moldova.

Cuvinte cheie: lucernd, Coccinelide, specie noud, Republica Moldova.

INTRODUCTION

For most people, the ladybug is known as a useful garden insect, which in both its adult and larval stages,
spares crops from aphids, mites, grubs and other insects. But it turns out that there are exceptions, some species can
destroy crop plants and also contribute to the decline of beneficial native insect species. Ladybugs, although well known
to all entomologists and others, present in both natural and agricultural ecosystems remain to this day a poorly studied
group in Republic of Moldova. Systematically, they belong to the Coccinellidae family, Cucujoidea superfamily,
Coleoptera order, and Insecta class.

The research of ladybugs on the current territory of the Republic of Moldova started at the beginning of the
20™ century. The first species of this group were cited for Bessarabia in 1917 by MILLER & ZUBOWSKY, in 1933 by
RUSCINSKY, and in 1957 by MEDVEDEV & SHAPRO. In 1983 in the Animal World of Moldavia, Invertebrates,
OSTAFICHIUC (1990) lists 32 species of ladybugs, without indicating the species.

In ZUBOWSKY's Entomological Collection Catalogue, published by DERJANSCHI et al. (2016), 25 species
of ladybird are cited. In 2021, BACAL et al. publish the first part of the list of species in the collection of the Museum
of Entomology of the Institute of Zoology. According to the updated data, 48 species of ladybugs have been identified
and published in the Republic of Moldova (BUSMACHIU et al., 2022). In Ukraine, since 1954, DYADECHKO
described 72 species of ladybugs, while in the updated lists of ladybug species in Turkey the number is 105
(OGUZOGLU et al, 2017), and in Portugal 101 (SOARES et al., 2021).

The aim of this work was to inventory and identify ladybug species in multiannual alfalfa agrocenoses in the
Republic of Moldova. As a result of this research, possibly these insects will be more widely used in the future in
agricultural fields against pests and will allow a reduction of pesticide use.

MATERIAL AND METHODS
Faunistic material of ladybug species were carried out in April-August and October 2020-2023 in alfalfa fields
in the Anenii Noi (Telita), Cahul (Rosu, Vadul lui Isac), Calarasi (Bahmut, Bularda, Nishcani, Oniscani, Raciula,

Sipoteni), Causeni (Leuntea), Dubasari (Holercani, Malovata), Falesti (Albinetul Vechi) districts, Cuzmenii Vechi,
Falesti, Raciula, Vranesti), laloveni (Béacioi, Horasti), Leova (Romanovca), Nisporeni (Bursuc, Nisporeni, Varzaresti,
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Vulcanesti), Orhei (Jora de Jos), Rezina (Trifesti), Sangerei (Iezareni), Straseni (Panésesti), ATU Géagéauzia (Comrat,
Svetlii, Congaz), Plaiul Fagului Reserve, including the Chisinau municipality (Fig. 1).

A total of 2,552 ladybug specimens were collected from alfalfa fields located in 34 localities, belonging to 7
districts in the central region of the country, including Plaiul Fagului Reserve, 3 districts in the northern region, 3
districts and ATU Gagauzia in the southern region.

Ladybugs were collected using entomological net with a diameter of 30 cm. For a sample 100 threads were made,
carried out in parallel 2-3 times to obtain complex and truthful data. Some specimens were also collected by hand.

Legend

e collection points
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Figure 1. Map of the location of ladybugs collection points.
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RESULTS AND DISCUSSIONS

As a result of the study carried out on the species diversity of ladybugs in alfalfa fields, a total of 14 species of
insects were identified, belonging to 11 genera and 3 tribes (Tab.1). Throughout the study, only 3 species of ladybugs
dominated numerically. About 40% of the total number of insects collected in the alfalfa fields is accounted for by the
dominant species Hippodamia variegata, followed by Coccinela septempunctata with 20%, both feeding mainly on
aphids (Fig. 2). One species of Coccinellidae - Platynaspis luteorubra is cited for the first time for the country and is
marked with an asterisk (*) in Table 1.

The third most common ladybug in alfalfa fields was Subcocinella 24-punctata with a 13% share. This is the

only species among the ladybugs considered a pest. Alfalfa is eaten by both adults of species and its larvae, which
consume plant parts by gnawing the lower skin and leaf parenchyma, thus leaving the upper skin intact.

B Hippodamia variegata

B Coccinella septempunctata

@ .Subcoccinella 24-punctata

B Propylea quatiuordecimpunctata
O.Scymnus frontalis

O Coccimida quatovdecimpustulata

O Harmonia axyridis

O Others

Figure 2. The species of ladybugs identified in alfalfa.

Table 1. The species of ladybugs collected from alfalfa crop.

Species Locality Number of specimens Date of collection

o 7 25.05.2021

Horasti
35 05.05.2022
. 5 05.05.2022

Bécioi
10 27.04.2022
3 13.04.2021
102 06.05.2021

Bahmut
2 08.06.2021
17.05.2023
Varzaresti 7 04.08.2020
Molovata 8 10.06.2021
Jora de Jos 10 12.05.2021
Hol i 8 10.06.2021

Coccinella septempunctata (Linnaeus, 1758) ocreall

Leuntea 2 04.06.2021
Plaiul Fagului 18 26.07.2022
. 21 12.06.2021

Telita
’ 2 12.05.2022
Nisporeni 9 23.07.2021
Bursuc 32 23.07.2021
Vulcénesti 20 13.05.2022
Raciula 29 06.05.2022
Vranesti 1 19.08.2022
Cuzmenii Vechi 4 21.07.2022
Albinetul Vechi 2 21.07.2022
Trifesti 7 03.06.2022
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Vadul lui Isac 40 13.05.2022
Svetlii 20 13.05.2022
Bularda 6 06.05.2022
Niscani 12 06.05.2022
Congaz 21 13.05.2022
Rosu 23 13.05.2022
Bulboaca 2 17.05.2023
Busila 17 17.05.2023
Fagadau 27 17.05.2023
Chisinau 1 28.05.2023
Varzaresti 9 04.08.2020
Coccinella magnifica (Redtenbacher, 1843) Cuzmenii Vechi 1 21.07.2022
Horiisti 1 25.05.2021

’ 5 05.05.2022

Bicioi 4 05.05.2022

2 27.04.2022

Bahmut 2 06.05.2021
Plaiul Fagului 1 26.07.2022
Telita 2 12.06.2021
Nisporeni 1 23.07.2021
Vulcanesti 1 13.05.2022
Riciula 2 06.05.2022

3 27.07.2022

Coccinula quatuordecimpustulata (Linnaeus, 1758) Oniscani 1 24.08.2022
Falesti 2 27.07.2022
Sipoteni 1 26.07.2022
Romanovca 4 21.07.2022
Cuzmenii Vechi 1 21.07.2022
Trifesti 10 03.06.2022
Vadul lui Isac 39 13.05.2022
Svetlii 13 13.05.2022
Congaz 2 13.05.2022
Rosu 8 13.05.2022
Busila 5 17.05.2023
Fagadau 2 17.05.2023
Bacioi 6 18.08.2022
Varzaresti 28 04.08.2020
Molovata 1 10.06.2021
Holercani 1 10.06.2021
Plaiul Fagului 1 26.07.2022
Telita 1 12.05.2022
Iezareni 1 19.08.2022
Harmonia axyridis (Pallas, 1773) Falesti 3 27.07.2022
Vranesti 19 19.08.2022
Cuzmenii Vechi 7 21.07.2022
Albinetul Vechi 2 21.07.2022
Panasesti 2 26.07.2022
Trifesti 7 03.06.2022
Svetlii 1 13.05.2022
Rosu 1 13.05.2022
Horasti 3 05.05.2022

1 05.05.2022

Bacioi 3 27.04.2022

5 18.08.2022

Bahmut 4 06.05.2021
Hippodamia variegata (Goeze, 1777) Varzaresti 17 04.08.2020
Jora de Jos 5 12.05.2021
Plaiul Fagului 134 26.07.2022
Telita 2 12.06.2021
Bursuc 1 23.07.2021
Vulcanesti 3 13.05.2022
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Raciula 21 27.07.2022
Oniscani 18 24.08.2022
lezareni 6 19.08.2022
Falesti 16 27.07.2022
Vranesti 42 19.08.2022
Sipoteni 208 26.07.2022
Romanovca 49 21.07.2022
Cuzmenii Vechi 42 21.07.2022
Albinetul Vechi 7 21.07.2022
Panasesti 361 26.07.2022
Svetlii 1 13.05.2022
Congaz 2 13.05.2022
Bulboaca 3 18.05.2023
Busila 33 17.05.2023
Fagadau 28 17.05.2023
Telita 1 12.05.2022
. . . . Raciula 3 27.07.2022
Hippodamia tredecimpunctata (Linnaeus, 1758) Vranesti N 19.08.2022
Congaz 1 13.05.2022
*Platynaspis luteorubra (Goeze, 1777) Chisinau 1 28.05.2023
. 1 25.05.2021

Horasti
’ 26 05.05.2022
13 05.05.2022
Bicioi 3 27.04.2022
1 02.05.2023
4 06.05.2021
Bahmut 8 21.05.2021
2 17.05.2023
Plaiul Fagului 27 26.07.2022
. 5 12.06.2021
Telita 1 12.05.2022
Nisporeni 1 23.07.2021
Bursuc 2 23.07.2021
Vulcanesti 7 13.05.2022
Riciula 13 06.05.2022
14 27.07.2022
Oniscani 1 24.08.2022
Propylea quatuordecimpunctata (Linnaeus, 1758) Ie%arer?l 2 19.08.2022
Falesti 8 27.07.2022
Vranesti 14 19.08.2022
Sipoteni 1 26.07.2022
Romanovca 2 21.07.2022
Cuzmenii Vechi 11 21.07.2022
Albinetul Vechi 2 21.07.2022
Panasesti 1 26.07.2022
Trifesti 6 03.06.2022
Vadul lui Isac 19 13.05.2022
Bularda 1 06.05.2022
Niscani 5 06.05.2022
Onitcani 2 06.05.2022
Congaz 9 13.05.2022
Rosu 13 13.05.2022
Bulboaca 2 18.05.2023
Busila 7 17.05.2023
Fagadau 2 17.05.2023
Chisinau 2 28.05.2023
Bicioi 1 27.04.2022
Raciula 1 06.05.2022
. Svetlii 1 13.05.2022
Psyllobora vigintiduopunctata (Linnaeus, 1758) Bularda 1 06.05.2022
Bahmut 1 17.05.2023
Fagadau 1 17.05.2023
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Plaiul Fagului 4 26.07.2022

Vulcénesti 1 13.05.2022

Riciula 4 27.07.2022

Oniscani 4 24.08.2022

lezédreni 1 19.08.2022

Falesti 1 27.07.2022

Vranesti 13 19.08.2022

Sipoteni 21 26.07.2022

Scymnus frontalis (Fabricius, 1787) Romanovca 16 21.07.2022
Albinetul Vechi 18 21.07.2022

Panasesti 14 26.07.2022

Trifesti 8 03.06.2022

Congaz 1 13.05.2022

Rosu 2 13.05.2022

Busila 3 17.05.2023

Fagadau 4 17.05.2023

Chisinau 117 28.05.2023

Scymnus nigrinus (Kugelann, 1794) Panasesti 1 26.07.2022
8 06.05.2021

Bahmut 8 21.05.2021

15 17.05.2023

Leuntea 1 04.06.2021

Plaiul Fagului 15 26.07.2022

Telita 2 12.05.2022

Nisporeni 60 23.07.2021

Bursuc 27 23.07.2021

Subcoccinella 24-punctata (Linnaeus, 1758) Riciula 6 06.05.2022
111 27.07.2022

Sipoteni 2 26.07.2022

Romanovca 24 21.07.2022

Bularda 34 06.05.2022

Niscani 6 06.05.2022

Rosu 1 13.05.2022

Bacioi 1 02.05.2023

Bublboaca 1 18.05.2023

Chisinau 1 28.05.2023

Bicioi 1 27.04.2022

2 02.05.2023

Plaiul Fagului 1 26.07.2022

Tytthaspis sedecimpunctata (Linnaeus, 1758) Telita 1 12.05.2022
Raciula 1 27.07.2022

Vranesti 1 19.08.2022

Svetlii 1 13.05.2022

Vibidia duodecimguttata (Poda, 1761) Raciula 1 27.07.2022

In addition to the three dominant species, an impressive number of Propylea quatuordecimpunctata (239) were
collected, most of them found in the alfalfa field near Plaiul Fagului Reserve.

Also, 233 specimens of the genus Scymnus were collected; of which 232 were Scymnus frontalis and one
specimen of Scymnus nigrinus. About 50% of the total numbers of S. frontalis were collected from Chisinau
municipality in 2023, being the only alfalfa field in which this species predominated. It should be mentioned that,
compared to other alfalfa fields, this one was less affected by aphids.

Of the genus Coccinella, in addition to the numerous specimens of Coccinela septempunctata, 10 specimens of
Coccinela magnifica were also observed, 9 of which were present in the alfalfa field of Viarzaresti.

Less common in the alfalfa fields are specimens of Hippodamia tredecimpunctata (6), Tytthaspis sedecimpunctata
(6) and Psyllobora vigintiduopunctata (4). Vibidia duodecimguttata was collected in only one specimen in Réciula.

The total number of collected ladybugs specimens varied depending on the location of the investigated
agrocenoses, most of them being collected from the localities of Panasesti (379), Sipoteni (233), Raciula (209) and
Plaiul Fagului (201). The dominant species varied from one field to another, in Panasesti, Sipoteni and Plaiul Fagului
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Hippodamia variegata predominated, in Bahmut and Vadul lui Isac - Coccinella septempunctata, and in Raciula and
Nisporeni - Subcoccinella 24-punctata.

The predominance of a harmful species Subcoccinella 24-punctata can lead to partial loss of plants attacked by
alfalfa, with the leaves twisting and drying out and significant damage being recorded in the early part of the growing season.
The species has two generations per year and overwinters as an adult at the base of dry alfalfa plants (BOINCEAN, 2020).

During the last field collections and investigations (28 May 2023), in the Chisinau municipality, Schinoasa
sector, a specimen of Platynaspis luteorubra was detected (Photo 1). This species has not been mentioned in the
Republic of Moldova so far, being considered myrmecophilous (VANTAUX et al, 2012). The larvae of Platynaspis
luteorubra develop on the nests of ants, in particular of Lasius niger and Tramorium caespitum, very common species
that grow aphid colonies. However, in appearance, this ladybird can be considered an aphid eater.

We note that the main role of the overwhelming majority of ladybugs species in the wild is the consumption of
aphids, whiteflies, phytophagous mites, woolly lice, and a wide range of other soft-bodied pests. Similarly, in alfalfa
fields, cockchafers consume plant lice, which damage the tender alfalfa leaves and stems by puncturing them and
consume the sap infecting the plant with viruses.

By eating plant pests, the ladybirds regulate their numbers and prevent the spread of the alfalfa virus called
Medicago virus or alfalfa mosaic virus which is transmitted by aphids (Fig. 3) (YAHYA et al., 2019).

Photo 1. Platynaspis luteorubra (original).

Infected Healthy

Figure 3. Alfalfa plant infected with Medicago virus.
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In the Republic of Moldova, the diversity of ladybugs in alfalfa fields has not been studied yet, but such research
exists internationally. POUR & SHAKARAMI (2012) analysed the diversity of coccinellids in KHORRAMABAD (Iran),
highlighting their importance and the general characteristics of each species, and WERF et al. (2000) characterized the
dispersal of Coccinela septempunctata in alfalfa fields (USA), which was also frequently found in alfalfa fields in the
Republic of Moldova. Also GREZ et al. (2005) from the University of Chile Research Station, Santiago created an
experimental fragmented alfalfa landscape to analyse the influence of these conditions on ladybugs dispersal.
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CONCLUSIONS

As a result of the research carried out during 2020 -2023 years, a total of 2,552 specimens of ladybugs
belonging to 14 species were collected from alfalfa fields, mainly from the central region of the Republic of Moldova.

One rather rare species Platynaspis luteorubra - was firstly identified in the Republic of Moldova. About 40%
of the total number of collected specimens in the alfalfa fields is accounted for by the dominant species Hippodamia
variegata, followed by Coccinela septempunctata with 20%, both feeding mainly on aphids.

Coccinellids are a group of insects extremely useful for all types of habitats, they regulate the number of some
phytophagous pests and contribute to the national economy, except for phytophagous species affecting alfalfa, such as
Subcocinella 24-punctata which has been detected in quite large numbers.
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