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Abstract. The genus Reisseronia Sieder, 1956 (Lepidoptera, Psychidae, Epichnopteriginae) comprises 18 
species, which are usually distributed in a limited number of very small areas in Europe and the Middle East. 
The genus Reisseronia was first reported in Poland in 2005; after detailed investigations, the Polish popula-
tions were described as separate species, namely R. imielinella Malkiewicz, Sobczyk & Larysz, 2013 and R. 
annae Larysz, 2017. Later, another population of bagworm moths belonging to the genus Reisseronia was 
found in Komańcza (Bieszczady Mountains). We carried out the first genetic studies of these parthenogenetic 
species from Poland. Sequence analysis of the DNA barcode region of the mitochondrial cytochrome c oxi-
dase subunit I (COI) revealed slight differences between three Polish populations of the genus Reisseronia.

Introduction

The genus Reisseronia Sieder, 1956 (Lepidoptera, Psychidae, Epichnopteriginae) comprises 
18 species distributed throughout Europe and the Middle East (Turkey) (Sobczyk and Werno 
2021). Until 2000, only nine species of this genus were known; the remaining nine have 
been described in recent years. The genus is characterised by brachypterous females and 
parthenogenetic reproduction, which has been reported in three species. The distribution is 
often endemic and restricted to very small areas (Sobczyk and Werno 2021).

The genus Reisseronia was reported for the first time in Poland in 2005, when several 
psychid larvae were collected in Imielin near Katowice in Upper Silesia (Larysz 2007). The 
collected specimens were classified as Reisseronia gertrudae Sieder, 1962. However, due to 
some differences in morphology in the adults, pupae and life history, the specimens were 
described as a separate species, namely R. imielinella Malkiewicz, Sobczyk & Larysz, 2013 
(Malkiewicz et al. 2013) (Fig. 1a). In the following years, another population was found in 
the Janów district of Katowice (Upper Silesia). The specimens were described as a new spe-
cies, R. annae Larysz 2017 (Fig. 1b), based on morphological differences in the imagines, 
pupae and female genitalia (Larysz 2017). Another population of an unidentified species of 
Reisseronia was found in 2017 in Komańcza (Bieszczady Mountains) (Fig. 1c). In all three 
cases, the occurrence was limited to very small areas and parthenogenesis was confirmed.
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Due to the lack of molecular data on this genus from Poland, we decided to perform a molecular 
analysis based on DNA barcode sequences of the mitochondrial cytochrome c oxidase subunit I 
(COI) gene. We used the resulting data to better understand the relationships within the Polish 
members of the genus Reisseronia and their relationships within the other members of this genus.

Materials and methods
Sample collection

The examined material (larval cases with mature larvae or pupae) was collected in three lo-
cations in Poland (see Table 1 for details). All used samples were removed from larval cases and 
placed in 96% ethanol.

DNA extraction and amplification
The total genomic DNA was extracted from thorax muscle tissues using a Sherlock AX kit (A&A 

Biotechnology, Gdańsk, Poland) following the manufacturer’s recommended protocol. The polymerase 
chain reaction (PCR) amplifications were performed using 25 μl of ready-to-use PCR Mix Plus (A&A 
Biotechnology), 2 μl of template DNA, 1 μl of each primer (10 μM) and ultrapure water to a final vol-
ume of 50 μl. The COI gene was amplified using the primers LCO1490 (5′-GGT CAA CAA ATC ATA 
AAG ATA TTG G-3′) and HCO2198 (5′-TAA ACT TCA GGG TGA CCA AAA AAT CA-3′) (Folmer 
et al. 1994). The PCR conditions as proposed by Elzinga et al. (2013) involved denaturation at 95 °C for 
3 min; 30 cycles of 95 °C for 30 s, 50 °C for 30 s and 72 °C for 90 s; and a final extension at 72 °C for 
5 min. PCR product purification and sequencing were performed at Genomed S.A. (Warsaw, Poland). 
The obtained sequences were deposited in GenBank under accession numbers PP766000–PP766010.

Molecular methods
The sequences were aligned using ClustalW (with default parameters) in the MEGA 11 software 

(Tamura et al. 2021). The genetic distance between individuals was calculated using the Kimura 
two-parameter model (K2P) in MEGA 11 software. A Neighbor-Joining (NJ) tree was constructed 

Figure 1. Head and thorax ventral view of females. a. Reisseronia imielinella (Imielin near Katowice); 
b. Reisseronia annae (Katowice); c. Reisseronia sp. (Komańcza, Bieszczady Mountains). Scale bar: 0.1 mm.
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using MEGA 11 based on the K2P model for nucleotide substitutions. An additional 19 COI free-
ly available sequences of various Reisseronia obtained from the BOLD System (accessed: 1st of 
May 2025) were used to better understand the taxonomy position of the specimens from Poland. 
The detailed information is provided in the Table 2.

Results
The comparison with other Reisseronia species revealed no distinct differences between R. imie-

linella and R. annae as well as R. gertrudae and population from Komańcza. A close relationship 
with Reisseronia tarnierella (Bruand, 1851) is also noticeable (Fig. 2).

The pairwise genetic distances between Reisseronia species, generated using the Kimura 
two-parameter method, are presented in Suppl. material 1. The pairwise divergence between these 
two species and the population from Komańcza and from R. gertrudae is only 0.9%. Surpris-
ingly, no differences were noted between the specimens from Komańcza and the R. gertrudae 
sequence. The distance to other members of the genus Reisseronia ranges from 3.4% for R. tarni-
erella (BOLD ID: POESE455-22) to 13.7% for two undetermined species from Greece (BOLD ID: 
PHLAI1016-14 and LEATC042-13) (Suppl. material 1).

Discussion
DNA barcoding based on genetic variation of a 658 base pair (bp) fragment of the 5′ end of 

the mitochondrial COI gene is a widely used tool for species discrimination. However, the DNA 
barcoding thresholds for species delimitation are variable. On the one hand, many studies have 

Table 1. Collecting data, voucher ID and NCBI GenBank accession numbers of analysed specimens.
No. Species Collecting data Voucher Acession number
1. Reisseronia annae Poland, Katowice-Janów, 50°15'14"N, 19°04'56"E, 270 m, 

7.v.2017, A. Larysz leg. (larva L4)
Ra 1 PP766003

2. Reisseronia annae Poland, Katowice-Janów, 50°15'14"N, 19°04'56"E, 270 m, 
7.v.2017, A. Larysz leg. (larva L4)

Ra 2 PP766004

3. Reisseronia annae Poland, Katowice-Janów, 50°15'14"N, 19°04'56"E, 270 m, 
7.v.2017 (emerged 27.v.2017), A. Larysz leg.

Ra 3 PP766005

4. Reisseronia annae Poland, Katowice-Janów, 50°15'14"N, 19°04'56"E, 270 m 
7.v.2017, A. Larysz leg. (larva L4)

Ra 4 PP766006

5. Reisseronia imielinella Poland, Imielin, 50°08'48"N, 19°11'08"E, 260 m, 6.vi.2020 
(emerged 22.vi.2020), A. Larysz leg. 

Ri 1 PP766007

6. Reisseronia imielinella Poland, Imielin, 50°08'48"N, 19°11'08"E, 260 m, 6.vi.2020. 
(emerged 23.vi.2020), A. Larysz leg. (larva L4)

Ri 2 PP766008

7. Reisseronia imielinella Poland, Imielin, 50°08'48"N, 19°11'08"E, 260 m, 6.vi.2020, 
A. Larysz leg. (larva L4)

Ri 3 PP766009

8. Reisseronia imielinella Poland, Imielin, 50°08'48"N, 19°11'08"E, 260 m, 6.vi.2020, 
A. Larysz leg. (larva L4)

Ri 4 PP766010

9. Reisseronia sp. Poland, Komańcza, 49°20'12"N, 22°04'16"E, 470 m, 
11.vii.2017 (emerged 21.iii.2018), A. Larysz leg.

RK PP766000

10. Reisseronia sp. Poland, Komańcza, 49°20'12"N, 22°04'16"E, 470 m, 
11.vii.2017 (emerged 20.iii.2018), A. Larysz leg.

RK 1 PP766001

11. Reisseronia sp. Poland, Komańcza, 49°20'12"N, 22°04'16"E, 470 m, 
28.v.2017, A. Larysz leg. (larva L4)

RK 2 PP766002
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determined that the threshold for K2P genetic distance between two species is 2–3% (Hebert et al. 
2003; Hajibabaei et al. 2006; Ross et al. 2008; Strutzenberger et al. 2012; Zahiri et al. 2014). On 
the other hand, values lower than 2% are typical for intraspecific variation or young sister-species 
(Huemer and Hausmann 2009; Hausmann et al. 2011; Mutanen et al. 2012; Dincă et. 2013). There 
are also a number of reports suggesting that species identification based solely on COI barcoding 
may be inaccurate. This problem may be caused by mitochondrial genome introgression, which is 
also present in Lepidoptera (Jiggins 2003; Zakharov et al. 2009; Mutanen et al. 2016; Cong et al. 
2017), or by the occurrence of nuclear mitochondrial pseudogenes (Song et al. 2008). Therefore, 
based on the DNA barcoding approach only (K2P 2% threshold), we are dealing with a single Reis-
seronia species in Poland, which belongs to the parthenogenetic species R. gertrudae (TL: Austria, 
South Styria, Kitzeck in Sausal), whose wider distribution was recently confirmed (Predovnik et 
al. 2020). Moreover, the differentiation of closely related species complexes based only on DNA 
barcode COI sequences can be ambiguous, as reported in some cases of lepidopterans (van Nieu-
kerken et al. 2012; Alipanah et al. 2022). 

The differences in the female genitalia, leg morphology, antennae, pupae and pupal head plates 
suggest the validity of their species status. Additionally, a lack of correlation between morpholog-
ical variability and variability in mitochondrial DNA sequences has been found in many Lepidop-
tera (e.g. Kato and Yagi 2004; Vandewoestijne et al. 2004; Korb et al. 2016; Domagała and Lis 
2022). In the case of butterflies and moths, attention is paid to the variability of the wing pattern, 
but it cannot be excluded that the variability of other anatomical features is not reflected in the 
mtDNA sequence – for example, intraspecific variation in genitalia is known in several lepidopter-
an species (e.g. Mutanen and Kaitala 2006; Goulson 2008).

The correct classification of bagworm moths can be difficult. In the case of males, morphologi-
cal identification is in many cases based on the morphometrics of the genitalia and analysis of the 

Table 2. List of additional species of Reisseronia obtained from the BOLD System and used in this study.
No. Species BOLD ID: Locality:
1. Reisseronia gertrudae TIPSY895-19 Slovenia: Notranjska
2. Reisseronia magna POESE054-15 Greece: Peloponnese, Gorani
3. Reisseronia malickyi LPALE1656-23 Greece: Crete
4. Reisseronia malickyi LEASX093-21 Greece: Crete
5. Reisseronia nigrociliella POESE059-15 Bulgaria: Sandanski, Liljanovo
6. Reisseronia satanella LEAST1534-18 Italy
7. Reisseronia sp. POESE453-22 Greece: Attica, Elafonisos
8. Reisseronia sp. POESE452-22 Greece: Ionian Islands, Kefalonia; Andriolata church
9. Reisseronia sp. LEATC041-13 Greece
10. Reisseronia sp. LEATC040-13 Greece
11. Reisseronia sp. POESE056-15 Greece: Ithaki, Stavros
12. Reisseronia sp. POESE053-15 Greece: Kefalonia, Enos
13. Reisseronia sp.. PHLAI1017-14 Greece: Ionian Islands
14. Reisseronia sp. PHLAI1016-14 Greece
15. Reisseronia sp. LEATC042-13 Greece
16. Reisseronia tarnierella LON6875-18 Croatia: Zadar County
17. Reisseronia tarnierella GBLAB1717-14 Germany: Saarland
18. Reisseronia tarnierella TIPSY893-19 Slovenia: Kraski rob
19. Reisseronia tarnierella POESE455-22 Serbia: Surdulica, Vlasina
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Figure 2. An unrooted Neighbor-joining tree, generated under the Kimura 2-parameter model, for the spe-
cies of genus Reisseronia. Branch lengths represent the number of substitutions per site as percentage. 
The specimens from Poland are shade in colour.

shape of the wing scales, but the identification of females is more difficult due to the lack of wings 
(Chevasco et al. 2014). According to Chevasco et al. (2014), molecular methods are an effective way 
to delimit species of bagworm moths, but they should be combined with the analysis of geometric 
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morphometrics of male genitalia. On the one hand, in the case of the Polish members of Reisseronia, 
parthenogenesis has been confirmed, and so far, only females are known. On the other hand, accord-
ing to Mutanen et al. (2012), a compromise approach should be applied for species delimitation, 
including cases exceeding the DNA barcoding threshold (e.g., arbitrarily 2%) but also indicating 
differences in ecological and morphological characters or differences in an unrelated nuclear markers.

Conclusion
In conclusion, our preliminary study based on a small number of individuals showed slight 

differences in COI sequences among three Polish populations of Reisseronia. At present, on the 
one hand we cannot exclude that we have a single Reisseronia species in Poland (Reiseronia ger-
trudae). On the other hand, we are dealing with parthenogenetic populations where the analy-
sis of maternally inherited COI may be ambiguous. We will refrain from making any taxonomic 
decisions until we carry out additional analyses in the future. Whole-genome analyses will ulti-
mately provide a better understanding of the relationships between these species as well as other 
Reisseronia members.

Acknowledgements

We are grateful to David C. Lees and Théo Léger for their insightful comments, suggestions, proof read-
ing on the submitted and revised manuscript, and help in improving the manuscript. We would like to thank 
anonymous reviewer for their comments on the manuscript. We are thankful to Adam Malkiewicz (University 
of Wrocław) for the loaning us the Reisseronia gertrudae specimen. The molecular analyses were carried out 
using equipment of MCBR UO (International Research and Development Center of the University of Opole, 
Poland), which was established as part of a project cofinanced by the European Union under the Europe-
an Regional Development Fund, RPO WO 2014–2020, Action 1.2 Infrastructure for R&D. Agreement No. 
RPOP.01.02.00-16-0001/17-00 dated 31 January 2018.

References
Alipanah H, van Nieukerken EJ, Farahani S, Buszko J (2022) Tischeriidae (Lepidoptera) leafminers new to 

Iran, including Tischeria caucasica on Quercus: a sibling species of T. ekebladella or a case of clinal vari-
ation? Nota Lepidopterologica 45: 9–32. https://doi.org/10.3897/nl.45.76043

Chevasco V, Elzinga JA, Mappes J, Grapputo A (2014) Evaluation of criteria for species delimitation of 
bagworm moths (Lepidoptera: Psychidae). European Journal of Entomology 111(1): 121–136 https://doi.
org/10.14411/eje.2014.013

Cong Q, Shen J, Borek D, Robbins RK, Opler PA, Otwinowski Z, Grishin NV (2017) When COI barcodes 
deceive: complete genomes reveal introgression in hairstreaks. Proceedings of the Royal Society B: 
Biological Sciences 284: 20161735. https://doi.org/10.1098/rspb.2016.1735

Dincă V, Wiklund C, Lukhtanov VA, Kodandaramaiah U, Norén K, Dapporto L, Wahlberg N, Vila R, Friberg 
M (2013) Reproductive isolation and patterns of genetic differentiation in a cryptic butterfly species com-
plex. Journal of Evolutionary Biology 26: 2095–2106. https://doi.org/10.1111/jeb.12211

Domagała PJ, Lis JA (2022) One species, hundreds of subspecies? New insight into the intraspecific classifi-
cation of the Old World Swallowtail (Papilio machaon Linnaeus, 1758) based on two mitochondrial DNA 
Markers. Insects 13: 752. https://doi.org/10.3390/insects13080752



Nota Lepi. 48: 243–250 249

Elzinga JA, Jokela J, Shama LNS (2013) Large variation in mitochondrial DNA of sexual and partheno-
genetic Dahlica triquetrella (Lepidoptera: Psychidae) shows multiple origins of parthenogenesis. BMC 
Evolutionary Biology 13: 90. https://doi.org/10.1186/1471-2148-13-90

Folmer O, Black M, Hoeh W, Lutz R, Vrijenhoek R (1994) DNA primers for amplification of mitochondri-
al cytochrome c oxidase subunit I from diverse metazoan invertebrates. Molecular Marine Biology and 
Biotechnology 3: 294–299.

Goulson D (2008) Variation in the genitalia of the butterfly Maniola jurtina (Lepidoptera: Satyrinae). Zoological 
Journal of the Linnean Society 107(1): 65–71. https://doi.org/10.1111/j.1096-3642.1993.tb01253.x

Hausmann A, Haszprunar G, Hebert PDN (2011) DNA barcoding the geometrid fauna of Bavaria (Lepi-
doptera): successes, surprises, and questions. PLoS ONE 6: e17134. https://doi.org/10.1371/journal.
pone.0017134

Huemer P, Hausmann A (2009) A new expanded revision of the European high mountain Sciadia tenebraria 
species group (Lepidoptera, Geometridae). Zootaxa 2117: 1–30. https://doi.org/10.11646/zootaxa.2117.1.1

Hajibabaei M, Janzen DH, Burns JM, Hallwachs W, Hebert PDN (2006) DNA barcodes distinguish spe-
cies of tropical Lepidoptera. Proceedings of the National Academy of Sciences (PNAS) 103: 968–971. 
https://doi.org/10.1073/pnas.0510466103

Hebert PDN, Cywinska A, Ball SL, deWaard JR (2003) Biological identifications through DNA barcodes. 
Proceedings of the Royal Society B: Biological Sciences 270(1512): 313–321. https://doi.org/10.1098/
rspb.2002.2218

Jiggins FM (2003) Male-killing Wolbachia and mitochondrial DNA: Selective sweeps, hybrid introgression 
and parasite population dynamics. Genetics 164: 5–12. https://doi.org/10.1093/genetics/164.1.5

Kato Y, Yagi T (2004) Biogeography of the subspecies of Parides (Byasa) alcinous (Lepidoptera: Papilioni-
dae) based on a phylogenetic analysis of mitochondrial ND5 sequences. Systematic Entomology 29: 1–9. 
https://doi.org/10.1111/j.1365-3113.2004.00238.x 

Korb SK, Fric ZF, Bartoňová A (2016) Phylogeography of Koramius charltonius (Gray, 1853) (Lepidop-
tera: Papilionidae): a case of too many poorly circumscribed subspecies. Nota Lepidopterologica 39(2): 
169–191 https://doi.org/10.3897/nl.39.7682

Larysz A (2007) Reisseronia gertrudae Sieder, 1962—nowy dla fauny Polski gatunek koszówki (Lepidoptera: 
Psychidae). Acta Entomologica Silesiana 14–15: 37–38.

Larysz A (2017) Reisseronia annae sp. nov.—a new parthenogenetic bagworm moth from Poland (Lepidoptera, 
Psychidae). Zootaxa 4242 (1): 193–200. https://doi.org/10.11646/zootaxa.4242.1.11 

Malkiewicz A, Sobczyk T, Larysz A (2013) A new parthenogenetic bagworm Reisseronia imielinella sp. 
nov. from Poland (Lepidoptera, Psychidae). Zootaxa 3731 (1): 193–200. https://doi.org/10.11646/zoot-
axa.3731.1.10

Mutanen M, Kaitala A (2006) Genital variation in a dimorphic moth Selenia tetralunaria (Lepidoptera, 
Geometridae). Biological Journal of the Linnean Society 87(2): 297–307. https://doi.org/10.1111/j.1095-
8312.2006.00578.x

Mutanen M, Hausmann A, Hebert PDN, Landry J-F, de Waard JR, Huemer P (2012) Allopatry as a gord-
ian knot for taxonomists: patterns of DNA barcode divergence in Arctic-Alpine Lepidoptera. PLoS ONE 
7(10): e47214. https://doi.org/10.1371/journal.pone.0047214

Mutanen M, Kivelä SM, Vos RA, Doorenweerd C, Ratnasingham S, Hausmann A, Huemer P, Dincă V, van 
Nieukerken EJ, Lopez-Vaamonde C, Vila R, Aarvik L, Decaëns T, Efetov KA, Hebert PDN, Johnsen A, 
Karsholt O, Pentinsaari M, Rougerie R, Segerer A, Tarmann G, Zahiri R, Godfray HCJ (2016) Species-lev-
el para- and polyphyly in DNA barcode gene trees: strong operational bias in European Lepidoptera. Sys-
tematic Biology 65(6): 1024–1040. https://doi.org/10.1093/sysbio/syw044 

van Nieukerken EJ, Doorenweerd C, Stokvis FR, Groenenberg DSJ (2012) DNA barcoding of the leaf-mining 
moth subgenus Ectoedemia s. str. (Lepidoptera: Nepticulidae) with COI and EF1-α: two are better than one 



Domagała & Larysz: DNA barcoding of the Polish populations of the genus Reisseronia (Psychidae)250

in recognising cryptic species. Contributions to Zoology 81(1): 1–24. https://doi.org/10.1163/18759866-
08101001

Predovnik Ž, Rekelj J, Gomboc S (2020) Reisseronia lesari sp. nov., R. gertrudae Sieder, 1962 and R. tar-
nierella (Bruand, 1850) in Slovenia (Lepidoptera: Psychidae). Acta Entomologica Slovenica (Ljubljana) 
28(2): 97–120.

Ross HA, Murugan S, Li WLS (2008) Testing the reliability of genetic methods of species identification via 
simulation. Systematic Biology 57(2): 216–230. https://doi.org/10.1080/10635150802032990

Tamura K, Stecher G, Kumar S (2021) MEGA11: Molecular Evolutionary Genetics Analysis version 11. Mo-
lecular Biology and Evolution 38(7): 3022–3027. https://doi.org/10.1093/molbev/msab120

Sobczyk T, Werno A (2021) Reisseronia (Reisseronia) hellersi Sobczyk & Werno, sp. n. from Northern 
Spain (Lepidoptera: Psychidae). SHILAP Revista de lepidopterología 49(194): 235–257. https://doi.
org/10.57065/shilap.298

Song H, Buhay JE, Whiting MF, Crandall KA (2008) Many species in one: DNA barcoding overestimates the 
number of species when nuclear mitochondrial pseudogenes are coamplified. Proceedings of the National 
Academy of Sciences of the United States of America 105(36): 13486–13491. https://doi.org/10.1073/
pnas.0803076105

Strutzenberger P, Brehm G, Fiedler K (2012) DNA barcode sequencing from old type specimens as a tool in 
taxonomy: a case study in the diverse genus Eois (Lepidoptera: Geometridae). PLoS ONE 7(11): e49710. 
https://doi.org/10.1371/journal.pone.0049710

Vandewoestijne S, Baguette M, Brakefield PM, Saccheri IJ (2004) Phylogeography of Aglais urticae (Lepi-
doptera) based on DNA sequences of the mitochondrial COI gene and control region. Molecular Phyloge-
netics and Evolution 31: 630–646. https://doi.org/10.1016/j.ympev.2003.09.007

Zahiri R, Lafontaine JD, Schmidt BC, deWaard JR, Zakharov EV, Hebert PDN (2014) A transcontinental 
challenge—A test of DNA barcode performance for 1,541 species of Canadian Noctuoidea (Lepidoptera). 
PLoS ONE 9(3): e92797. https://doi.org/10.1371/journal.pone.0092797

Zakharov EV, Lobo NF, Nowak C, Hellmann JJ (2009) Introgression as a likely cause of mtDNA paraphyly 
in two allopatric skippers (Lepidoptera: Hesperiidae). Heredity 102: 590–599. https://doi.org/10.1038/
hdy.2009.26

Supplementary material 1

The pairwise genetic distances among Reisseronia species generated using 
the Kimura-2-Parameter method

Authors: Paweł J. Domagała, Adam Larysz
Data type: docx
Copyright notice: This dataset is made available under the Open Database License (http://open-

datacommons.org/licenses/odbl/1.0/). The Open Database License (ODbL) is a license agree-
ment intended to allow users to freely share, modify, and use this Dataset while maintaining this 
same freedom for others, provided that the original source and author(s) are credited.

Link: https://doi.org/10.3897/nl.48.162025.suppl1



ZOBODAT - www.zobodat.at
Zoologisch-Botanische Datenbank/Zoological-Botanical Database

Digitale Literatur/Digital Literature

Zeitschrift/Journal: Nota lepidopterologica

Jahr/Year: 2025

Band/Volume: 48

Autor(en)/Author(s): Domagala Pawel J., Larysz Adam

Artikel/Article: DNA barcoding of the endemic Polish populations of the genus
Reisseronia Sieder, 1956 (Lepidoptera, Psychidae) 243-250

https://www.zobodat.at/publikation_series.php?id=20934
https://www.zobodat.at/publikation_volumes.php?id=74131
https://www.zobodat.at/publikation_articles.php?id=551855

