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Abstract

Oscheius onirici sp. n. (Nematoda: Rhabditidae) was isolated from a karst cave soil of Central Italy. Molecular and mor-

phological analyses were performed. Total DNA was extracted from individual nematodes and the mitochondrial COI, the 

ITS containing region, the D2-D3 expansion domains of the 28S rRNA gene and the 18S rRNA gene were amplified and 

sequenced. BLAST search at NCBI by using all molecular markers revealed that this taxon is similar to Oscheius species. 

Phylogenetic trees of ITS, 28S and 18S rDNA revealed that O. onirici sp. n. belongs to Dolichura-group. Oscheius onirici

sp. n. is characterized by small body size and stoma rhabditoid type. Female reproductive system is amphidelphic. Males 

are rare with peloderan bursa, spicules slender and small, nine pairs of papillae of different lengths, arranged in a 1+1+1/

3+3 pattern. Entomopathogenicity bioassay revealed that this nematode is capable of infecting larvae of Galleria mello-

nella and Tenebrio molitor.

Key words: 18S, D2-D3, Description, Dolichura-group, entomopathogenicity bioassay, ITS containing region, mito-

chondrial COI, taxonomy

Introduction

The subterranean environment hosts unique biological communities of remarkable diversity that, however, are still 

understudied in large parts of Europe (e.g. Gibert & Culver 2009) and species are continuing to be described in 

well-known taxa (e.g. Mazza et al. 2013). 

The search for entomopathogenic nematodes (EPNs) has resulted in numerous surveys all over the world, in 

order to acquire new resources for biological control of insect pests. EPNs are ubiquitous (Hominick 2002), but 

some habitats, such as the cave soils, are understudied in comparison to the classic ones, at least in Italy (Tarasco et 

al. 2014).

The genus Oscheius Andrássy, 1976 comprises two main groups, Dolichura and Insectivorus (Sudhaus & 

Hooper 1994) and until now EPNs were found only in the Insectivorus-group (Pervez et al. 2013).

During a survey for subterranean entomofauna in a karst cave in Central Italy, soil samples were collected on 

October 2013. Only one rhabditid nematode was isolated by using the Galleria trap method. Morphological and 

molecular evidence indicated this is a new Oscheius species belonging to the Dolichura-group. Presently, seven 

species are recognized in this group, namely: Oscheius bengalensis Timm 1956, O. dolichura Schneider 1866, O. 

dolichuroides Anderson & Sudhaus 1985, O. guentheri Sudhaus & Hooper 1994, O. pseudodolichura Körner 

1954, O. sechellensis Potts 1910 and O. tipulae Lam & Webster 1971. Oscheius pherosophi Smart & Nguyen 1994 

has most of the characteristics of this group, but it is unique in this genus for the presence of fused spicules. The 
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Tumian and O. chongmingensis, with 100% support, suggests a re-examination of this species in order to establish 

if it belongs to Oscheius genus.

Overall, the phylogenetic trees examined here confirm that the Insectivorus-group and Dolichura-group 

formed monophyletic groups with high support. The results obtained herein demonstrated that all markers allocated 

Oscheius species to their corresponding groups and in particular O. onirici sp. n. clustered within Dolichura-group.

Acknowledgements

The authors thank Dr. Daniele Spigoli (University of Florence) for field assistance, Dr. Laura Ambrogioni 

(Florence, Italy) for the support to the morphological study of this new taxon, Alessandro Minelli (Padova, Italy) 

for their useful suggestions and the two anonymous referees for their valuable comments and suggestions. 

References

Abbott, W.S. (1925) A method of computing the effectivenes of an insecticide. Journal of Economic Entomology, 18, 265–267. 

http://dx.doi.org/10.1093/jee/18.2.265a

Altschul, S.F., Madden, T.L., Schaffer, A.A., Zhang, J., Zhang, Z., Miller, W. & Lipman, D.J. (1997) Gapped BLAST and PSI-

BLAST: a new generation of protein database search programs. Nucleic Acids Research, 25, 3389–3402. 

http://dx.doi.org/10.1093/nar/25.17.3389 

Anderson, R.V. & Sudhaus, R.J. (1985) Description of Rhabditis (Pellioditis) dolichuroides sp. n. (Nematoda: Rhabditidae) 

from Kenya. Canadian Journal of Zoology, 63, 1711–1715. 

http://dx.doi.org/10.1139/z85-255 

Andrássy, I. (1976) Evolution as a Basis for the Systematization of Nematodes. Pitman, London, UK, 288 pp. 

Bedding, R.A. & Akhurst, R.J. (1975) A simple technique for the detection of insect parasitic rhabditid nematodes in soil. 

Nematologica, 21, 109–110. 

http://dx.doi.org/10.1163/187529275X00419

De Luca, F., Fanelli, E., Di Vito, M., Reyes, A. & De Giorgi, C. (2004) Comparison of the sequences of the D3 expansion of the 

26S ribosomal genes reveals different degrees of heterogeneity in different populations and species of Pratylenchus from 

the Mediterranean region. European Journal of Plant Pathology, 111, 949–957. 

http://dx.doi.org/10.1007/s10658-004-0813-4

Dillman, A.R., Chaston, J.M., Adams, B.J., Ciche, T.A., Goodrich-Blair, H., Stock S.P. & Sternberg, P.W. (2012) An 

Entomopathogenic Nematode by Any Other Name. PLoS Pathogens, 8 (3), e1002527.  

http://dx.doi.org/10.1371/journal.ppat.1002527

Felix, M.A., Vierstraete, A. & Vanfleteren, J. (2001) Three biological species closely related to Rhabditis (Oscheius) 

pseudodolichura Korner in Osche, 1952. Journal of Nematology, 33, 104–109.

Gibert, J. & Culver, D.C. (2009) Assessing and conserving groundwater biodiversity: an introduction. Freshwater Biology, 54, 

639–648.  

http://dx.doi.org/10.1111/j.1365-2427.2009.02202.x

Hominick, W.M. (2002) Biogeography. In: Gaugler, R. (Ed.), Entomopathogenic nematology. CABI Publishing, Wallingford, 

Oxon, pp. 115–143. 

http://dx.doi.org/10.1079/9780851995670.0115

Joyce, S.A., Reid, A., Driver, F. & Curran, J. (1994) Application of polymerase chain reaction (PCR) methods to the 

identification of entomopathogenic nematodes. In: Burnell, AM., Ehlers, R.U. & Masson, J.P. (Eds.), Cost 812 

Biotechnology: genetics of entomopathogenic nematodes-bacterium complexes. Proceedings of symposium and workshop, 

St patrick’s College, Maynooth, County Kildare Ireland, Luxembourg, European Commission, DGXII, pp. 178–187.

Kaya, H.K. & Stock, S.P. (1997) Techniques in insect Nematology. In: Lacey, L.A. (Ed.), Techniques in Insect Pathology. 
Academic Press, London, pp. 822–831.  

http://dx.doi.org/10.1016/B978-012432555-5/50016-6

Kanzaki, N. & Futai, K. (2002) Phylogenetic analysis of the phoretic association between Bursaphelenchus conicaudatus 
(Nematoda: Aphelenchoididae) and Psacothea hilaris (Coleoptera: Cerambycidae). Nematology, 4, 759–771. 

http://dx.doi.org/10.1163/156854102760396566

Kanzaki, N., Ragsdale, E.J., Herrmann, M., Werner, E.M., Tanaka, R. & Sommer, R.J. (2012) Parapristionchus giblindavisi n. 

gen., n. sp. (Rhabditida: Diplogastridae) isolated from stag beetles (Coleoptera: Lucanidae) in Japan. Nematology, 14 (8), 

933–947. 

http://dx.doi.org/10.1163/156854112X635878

Körner, H. (1954) Die Nematodenfauna des vergehenden Holzes und ihre Beziehungen zu den Insekten. Zoologische 
Jahrbücher. Abteilung für Systematik, Ökologie und Geographie der Tiere, 82, 245–353. 
TORRINI 546  ·  Zootaxa 3937 (3)  © 2015 Magnolia Press

http://dx.doi.org/10.1093/nar/25.17.3389
http://dx.doi.org/10.1093/nar/25.17.3389


Lam, A.B.Q. & Webster, J.M. (1971) Morphology and biology of Panagrolaimus tipulae n. sp. (Panagrolaimidae) and 

Rhabditis (Rhabditella) tipulae n. sp. (Rhabditidae), from leatherjacket larvae, Tipula paludosa (Diptera: Tipulidae). 

Nematologica, 17, 201–212. 

http://dx.doi.org/10.1163/187529271X00044

Larkin, M.A., Blackshields, G., Brown, N.P., Chenna, R., McGettigan, P.A., McWilliam, H., Valentin, F., Wallace, I.M., Wilm, 

A., Lopez, R., Thompson, J.D., Gibson, T.J. & Higgins, D.G. (2007) ClustalW and ClustalX version 2. Bioinformatics, 23 

(21), 2947–2948. 

http://dx.doi.org/10.1093/bioinformatics/btm404

Mazza, G., Cianferoni, F. & Rocchi, S. (2013) Etruscodytes nethuns n. gen., n. sp.: the first phreatic water beetle from Italy 

(Coleoptera, Dytiscidae, Hydroporinae). Italian Journal of Zoology, 80 (2), 233–241. 

http://dx.doi.org/10.1080/11250003.2013.783633

Mazza, G., Reboleira, A.S.P.S., Gonçalves, F., Aquiloni, L., Inghilesi, A.F., Spigoli, D., Stoch, F., Taiti, S., Gherardi, F. & 

Tricarico, E. (2014) A new threat to groundwater ecosystems: first occurrences of the invasive crayfish Procambarus 
clarkii (Girard, 1852) in European caves. Journal of Cave and Karst Studies, 76, 62–65.  

http://dx.doi.org/10.4311/2013LSC0115

Pervez, R., Eapen, S.J., Devasahayam, S. & Jacob, T.K. (2013) A new species of entomopathogenic nematode Oscheius gingeri 
sp. n. (Nematoda: Rhabditidae) from ginger rhizophere. Archives of Phytopathology and Plant Protection, 46 (5), 

526–535. 

http://dx.doi.org/10.1080/03235408.2012.745057

Poinar, G.O. Jr. (1976) Description and biology of a new insect parasitic rhabditoid, Heterorhabditis bacteriophora n. gen., n. 

sp. (Rhabditida; Heterorhabditidae n. fam.). Nematologica, 21, 463–470. 

http://dx.doi.org/10.1163/187529275X00239

Potts, F.A. (1910) Notes on free-living nematodes. Quarterly Journal of Microscopical Science, 55, 433–485.

Schneider, A. (1866) Monographie der Nematoden. Berlin, 357 pp.

Seinhorst, J.W. (1959) A rapid method for the transfer of nematodes from fixative to anhydrous glycerin. Nematologica, 4, 

67–69. 

http://dx.doi.org/10.1163/187529259X00381

Smart, G.C. Jr. & Nguyen, K.B. (1994) Rhabditis (Oscheius) pherosophi n. sp. (Rhabditida: Rhabditidae). Journal of 
Nematology, 26, 19–24.

Stock, S.P., Caicedo, A.M. & Calatayud, P.A. (2005) Rhabditis (Oscheius) colombiana n. sp. (Nematoda: Rhabditida), a 

necromenic associate of the subterranean burrower bug Cyrtomenus bergi (Hemiptera: Cydnidae) from the Cauca Valley, 

Colombia. Nematology, 7, 363–373. 

http://dx.doi.org/10.1163/156854105774355590

Sudhaus, W. (1974) Neue und wenig bekannte Rhabditiden II. Zoologische Jahrbücher (Abteilung für Systematick), 101, 

417–465.

Sudhaus, W. (1993) Redescription of Rhabditis (Oscheius) tipulae (Nematoda: Rhabditidae) associated with leatherjackets, 

larvae of Tipula paludosa (diptera: Tipulidae). Nematologica, 39, 234–239. 

http://dx.doi.org/10.1163/187529293X00187

Sudhaus, W. & Fitch, D. (2001) Comparative studies on the phylogeny and systematics of the Rhabditidae (Nematoda). Journal 
of Nematology, 33, 1–70.

Sudhaus, W. & Hooper, D.J. (1994). Rhabditis (Oscheius) guentheri sp. n., an unusual species with reduced posterior ovary, 

with observations on the Dolichura and Insectivora-groups (Nematoda: Rhabditidae). Nematologica, 40, 508–533. 

http://dx.doi.org/10.1163/003525994X00391

Sudhaus, W. & Schulte, F. (1989) Rhabditis (Rhabditis) necromena sp. n. (Nematoda: Rhabditidae) from South Australian 

Diplopoda with notes on its siblings R. myriophila Poinar, 1986 and R. caulleryi Maupas, 1919. Nematologica, 35, 15–24. 

http://dx.doi.org/10.1163/002825989X00025

Tamura, K., Stecher, G., Peterson, D., Filipski, A. & Kumar, S. (2013) MEGA6: Molecular Evolutionary Genetics Analysis 

Version 6.0. Molecular Biology and Evolution, 30, 2725–2729. 

http://dx.doi.org/10.1093/molbev/mst197

Tarasco, E., Clausi, M., Rappazzo, G., Panzavolta, T., Curto, G., Sorino, R., Oreste, M., Longo, A., Leone, D., Tiberi, R., 

Vinciguerra, M.T. & Triggiani, O. (2014) Biodiversity of entomopathogenic nematodes in Italy. Journal of Helminthology. 

[available on CJO2014]  

http://dx.doi.org/10.1017/S0022149X14000194

Timm, R.W. (1956) Marine nematodes from the Bay of Bengal. I. Phasmidia. The Journal of the Bombay Natural History 
Society, 54, 87–90.

Völk, J. (1950) Die nematoden der Regenwürmer und aasbesuchenden Käfer. Zoologische Jahrbücher. Abteilung für 
Systematik, Geographie und Biologie der Tiere (Jena), 79 (1–2), 1–70, figs. 1–28.

Weiser, J. (1955) Neoaplectana carpocapsae n. sp. (Anguillulata, Steinemematinae), novy cizopasník housenik obaleče 

jablečného, Carpocapsa pomonella L. Věstník Československé zoologické společnosti, 19, 44–52.

Ye, W., Torres-Barragan, A. & Cardoza, Y.J. (2010) Oscheius carolinensis n. sp. (Nematoda: Rhabditidae), a potential 

entomopathogenic nematode from vermicompost. Nematology, 12, 121–135. 
 Zootaxa 3937 (3)  © 2015 Magnolia Press  ·  547OSCHEIUS ONIRICI FROM AN ITALIAN CAVE

http://dx.doi.org/10.1163/187529275X00239
http://dx.doi.org/10.1163/187529275X00239
http://dx.doi.org/10.1163/187529293X00187
http://dx.doi.org/10.1163/187529293X00187


http://dx.doi.org/10.1163/156854109X458464

Zhang, C., Liu, J., Xu, M., Sun, J., Yang, S., An, X., Gao, G., Lin, M., Lai, R., He, Z. Wu, Y. & Zhang, K. (2008) 

Heterorhabditidoides chongmingensis gen. nov., sp. nov. (Rhabditida: Rhabditidae), a novel member of the 

entomopathogenic nematodes. Journal of Invertebrate Pathology, 98, 153–168. 

http://dx.doi.org/10.1016/j.jip.2008.02.011

Zhang, K.Y., Liu, X.H., Tan, J., Wang, Y., Qiao, L., Yedid, G., Dai, C.S., Qiu, R.L., Yan, X.W., Tan, H.W., Su, Z.Y., Lai, R. & 

Gao, G.F. (2012) Heterorhabditidoides rugaoensis n. sp. (Rhabditida: Rhabditidae), a Novel Highly Pathogenic 

Entomopathogenic Nematode Member of Rhabditidae. Journal of nematology, 44 (4), 348–360.

Zeng, Y., Giblin-Davis, R.M. & Ye, W. (2007) Two new species of Schistonchus (Nematoda: Aphelenchoididae) associated 

with Ficus hispida in China. Nematology, 9, 169–187. 

http://dx.doi.org/10.1163/156854107780739135
TORRINI 548  ·  Zootaxa 3937 (3)  © 2015 Magnolia Press

http://www.unboundmedicine
http://www.unboundmedicine.com/medline/?st=M&author=Liu XH
http://www.unboundmedicine.com/medline/?st=M&author=Tan J
http://www.unboun
http://www.unboundmedicine.com/medline/?st=M&author=Qiao L
http://www.unboundmedicine.com/medline/?st=M&author=Yedid G
http://www
http://www.unboundmedicine.com/medline/?st=M&author=Qiu RL
http://www.unboundmedicine.com/medline/?st=M&author=Yan XW
ht
http://www.unboundmedicine.com/medline/?st=M&author=Su ZY
http://www.unboundmedicine.com/medline/?st=M&author=Lai R
http://www.unboundm
http://www.unboundm

	Abstract
	Introduction
	Acknowledgements
	References

