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Abstract

Stethorus (Stethorus) pusillus (Herbst, 1797) (Coleoptera: Coccinellidae), one of the most effective biocontrol agents
against harmful mites in horticultural crops, was recorded for the first time in Sremska Mitrovica, northern Serbia, in August
2022. Molecular analyses confirmed the morphological identification. This Holarctic species primarily preys on mites on
many cultivated plants. While the specimens in this study were found on peach (Prunus persica L.) leaves, the presence
of mites was not documented at the time of sampling.
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Introduction

The genus Stethorus Weise, 1885 (Coleoptera: Coccinellidae) has a cosmopolitan distribution. Species in this
genus primarily feed on mites, although occasional predation on aphids and thrips has been reported (Kapur,
1948). Furthermore, reported food sources include tobacco whitefly on cotton (Silva & Bonani, 2008), as well
as raisins, aphid honeydew, and peach leaf extrafloral nectar (Pemberton & Vandenberg, 1993).

Stethorus is easily distinguished from other coccinellids by its small body size, typically ranging from 1-1.5 mm
in length, mostly black in color, with yellowish-white setae, predominantly yellow legs, and an absence of
markings on the pronotum and elytra (Kapur, 1948; Bienkowski, 2018; Seki & Maruyama, 2025). The
morphology of Stethorus is highly variable, requiring a rigorous identification process that integrates
morphological and molecular analyses (Biddinger et al., 2009; Vidya et al., 2022).
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Initially treated as a subgenus of Scymnus Kugelann, 1794, Stethorus was subsequently elevated to genus
status (Kapur, 1948; Seki & Maruyama, 2025). The genus Stethorus is divided into two subgenera: Stethorus
s. str. and Allostethorus lablokoff-Khnzorian, 1972, with approximately 30 and 50 species, respectively (Seki &
Maruyama, 2025).

According to the Alciphron database (alciphron.habiprot.org.rs) and Stanci¢ (2013), only one species of this
genus, Stethorus (Stethorus) pusillus (Herbst, 1797), has been identified in Serbia to date. The most used
synonym is Stethorus (Stethorus) punctillum Weise, 1891 (Seki & Maruyama, 2025).

Materials and Methods

Coccinellids were sampled from a ten-year-old peach orchard in the city of Sremska Mitrovica, which is
managed according to an integrated pest management (IPM) system. Specimens were preserved in 70% and
96% ethanol and stored in a refrigerator at 4°C. Coccinellids were observed and photographed using an Olympus
SZ 61 stereo microscope (Olympus, Tokyo, Japan) with a maximum magnification of 45x and an integrated
camera, and identified using several keys (Kapur, 1948; Bienkowski, 2018; Seki & Maruyama, 2025).

To verify the morphological identification, a single adult was analyzed using the DNA barcode region of the
mitochondrial cytochrome ¢ oxidase subunit 1 (COIl) gene (Hebert et al., 2003). Total genomic DNA was
extracted using the EZNA Insect DNA Kit (Omega Bio-tek, Inc., Norcross, GA, USA) according to the
manufacturer’s instructions. Extracted DNA was stored at -20°C until further use. Amplification of the COlI
barcode region (658 bp) was performed using the universal primers LCO1490 and HCO2198 (Folmer et al.,
1994). PCR reactions were carried out in a final volume of 25 L, containing 12.5 pL of 1x PCR Master Mix
(Fermentas, Vilnius, Lithuania), 10.5 L nuclease-free water, 0.5 uL of each primer (10 uM), and 1 pL of DNA.
PCR amplifications were conducted in a Biometra T-Personal PCR Thermocycler (Analytik Jena GmbH+Co.,
Jena, Germany) following the thermal protocol described by Massimino Cocuzza and Cavalieri (2014).
Amplification success was confirmed on a 1% agarose gel stained with 0.1% ethidium bromide and visualized
under a UV transilluminator (LKB Bromma, Stockholm, Sweden). All PCR amplicons were sequenced in both
directions using the same primers by a commercial sequencing service (Macrogen Inc., Seoul, South Korea).
The obtained sequence was assembled using FinchTV v.1.4.0 (finchtv.software.informer.com) and aligned with
CLUSTAL W integrated in MEGAT software (Kumar et al., 2016). Prior to analysis, the sequence was translated
into amino acids to confirm the absence of stop codons. The obtained sequence was compared with those
deposited in the National Center for Biotechnology Information (NCBI) GenBank database
(blast.ncbi.nlm.nih.gov) using the BLAST nucleotide search tool.

Specimens and extracted DNA samples were deposited in the collection of the Institute of Pesticides and
Environmental Protection in Belgrade (Serbia).

Results

Based on morphological and molecular analyses, the species was identified as Stethorus (Stethorus) pusillus
(Herbst, 1797).

Collected material: Three adult females. All individuals were collected by hand from the adaxial side of leaves
on a single peach tree in the middle of the canopy. No mites or aphids were found on peach shoots where
coccinellids have been collected.
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Locality and date: City of Sremska Mitrovica (45°00'04" N, 19°38'12" E), northern Serbia, 25 August 2022
(Fig. 1).
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Figure 1. Collection locality of Stethorus (Stethorus) pusillus in Serbia.

Collector: Ivana Jovicic.

Morphology: The body is predominantly black, shortly oval, and moderately convex, approximately 1.3 mm in
length (Fig. 2). The head is finely and sparsely punctate, with antennae nearly as long as the width of the
clypeus. The pronotum is unevenly punctate. The elytra are dark greyish, moderately long, with sparse, semi-
erect yellowish pubescence. The antennae and the apices of the femora, tibiae, and tarsi are brownish to
yellowish.
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0.5 mm

Figure 2. Stethorus (Stethorus) pusillus, female (photo: I. Jovi€i¢).

Taxonomy: Order Coleoptera Linnaeus, 1758; suborder Polyphaga Emery, 1886; family Coccinellidae Latreille,
1807; subfamily Scymninae Mulsant, 1846; tribe Stethorini Dobzhansky, 1924; genus Stethorus Weise, 1885;
subgenus Stethorus Weise, 1885.

Molecular study: The complete barcode region, encoding 219 amino acids of S. (S.) pusillus, was successfully
amplified and sequenced. The resulting sequence has been deposited in GenBank under accession number
PX688282.

Blast searches of the COI sequence from the Serbian specimen identified a sequence labelled as S. punctillum
from Germany (GenBank accession number KM448697; Hendrich et al., 2015) as the closest match exhibiting
100% sequence identity. The sequence labelled as S. (S.) pusillus from Finland (GenBank accession number
KJ963340; Pentinsaari et al., 2014) showed slightly lower similarity (99.24%). Amino acid translation revealed
no substitutions, indicating full conservation of the encoded protein among the analyzed sequences.

Discussion

To date, S. (S.) pusillus has been documented in Serbia in the Autonomous Province of Vojvodina, near the
town of Obrenovac, in the Ram-Golubac Sands, in the vicinity of Ni§, and in southern Serbia near the border
with North Macedonia (Grbi¢ et al, 1989; Injac & Peri¢, 1989; Stanci¢, 2013; Alciphron, 2014-2026;
Damjanovi¢ & Stankovi¢, 2017). In this study, the species was recorded for the first time in Sremska Mitrovica.
The nearest previous record of S. (S.) pusillus is from the Zasavica Special Nature Reserve (Damjanovi¢ &
Stankovi¢, 2017). This coccinellid is considered native to Europe and exhibits a cosmopolitan distribution (Seki
& Maruyama, 2025).
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Although Biswas et al. (2007) reported a sex ratio of approximately 1:1in S. (S.) pusillus, only female individuals
were collected in the present study. Consequently, the male genitalia, whose features are considered critical
for accurate identification within the genus Stethorus (Kapur, 1948), could not be examined. This was the main
reason for conducting a molecular analysis of the collected specimens. Furthermore, adults across all Stethorini
species are small, cryptic, and characterized by black bodies and brown or yellow appendages; as a result,
misidentifications are frequent (Biddinger et al., 2009). The mitochondrial COI gene has been widely used for
the identification of many insects (Hebert et al., 2003), including coccinellids (Vidya et al., 2022). Molecular
analyses conducted in this study confirmed the morphological identification of S. (S.) pusillus and supported
the synonymy of this species with S. punctillum. These results are consistent with previous phylogenetic studies
showing that S. (S.) pusillus is nested within the S. punctillum clade (Vidya et al., 2022).

While most species within the family Coccinellidae primarily prey on aphids or scale insects, approximately 90
species of the tribe Stethorini, belonging to the genera Stethorus Weise, 1885 and Parastethorus Pang & Mao,
1975, are specialized mite predators (Biddinger et al., 2009; Seki & Maruyama, 2025). Members of this tribe
occur on a wide variety of plants, including numerous cultivated hosts such as pome and stone fruits (Kapur,
1948; Biddinger et al., 2009). The primary prey of the genus Stethorus consists of mites from the genera
Eotetranychus Oudemans, 1931, Oligonychus Berlese, 1886, Panonychus Yokoyama, 1929, and Tetranychus
Dufour, 1832 (Biddinger et al., 2009). However, they are occasionally found within aphid colonies, such as
those of Phorodon humuli (Schrank, 1801) (Kapur, 1948). In the present study, Stethorus (Stethorus) pusillus
(Herbst, 1797) was recorded on peach foliage during a period when mites and aphids were absent, suggesting
that it may have been feeding on peach leaf extrafloral nectar, a behavior previously noted as a possibility by
other authors (Pemberton & Vandenberg, 1993).
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MOJEKYJIAPHA NMOTBPLA NMPUCYCTBA
STETHORUS (STETHORUS) PUSILLUS (HERBST, 1797)
Y CEBEPHOJ CPBUJU

VBAHA JOBWYWT 1 CITABULIA MAPUHKOBUR

3Bon

Bpcra Stethorus (Stethorus) pusillus (Herbst, 1797) (Coleoptera: Coccinellidae), jeqaH og HajedukacHujux
NPUPOAHUX caBe3HuKka noBpTapa v Bohapa y 60pbu NPOTUB LTETHWX rpuksa, HaheHa je no npeu NyT y Cpemckoj
MwuTpoBuum (ceBepHa Cpbuja) 25. aBrycTa 2022. rogute. Mopdonoluka ngeHTudrkaLmja Bpcte je notepheHa
MonekynapHum Metogama. OBa XxornapkTuyka BpCTa Ce MPUMApPHO XpaHu rputbama Ha MHOTUM rajeHuM
Burbkama. Y Halmm UCTpaxmBaruMa, BpcTa je 3abenexeHa Ha nuctoBuma bpeckse (Prunus persica L.), anu
MPUCYCTBO PUHA HUje 3abenexeHo.
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