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ANNOTATION 

This study applies molecular and morphological approaches addressing the identification of 

morphologically similar larval stages (cercariae) of Plagiorchis spp. (Digenea: 

Plagiorchiidae) parasitising lymnaeid snail populations in the freshwater ecosystems of 

central Europe. Five morphologically homogeneous and genetically distinct lineages of 

Plagiorchis spp. were identified via matching molecular data for the mitochondrial cox1 

gene with detailed morphometric data. Phylogenetic and comparative sequence analyses 

using partial 28S rDNA and ITS1-5.8S-ITS2 sequences allowed molecular identification of 

three species (P. elegans, P. maculosus and P. koreanus) via matching sequences from larval 

and adult digenean stages. A key for the identification of the cercariae of Plagiorchis spp. 

parasitising lymnaeid populations in central Europe is provided.  
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Abstract Larval stages of Plagiorchis spp. are both

ubiquitous and ecologically important parasites in

snail populations of freshwater ecosystems in Europe.

However, difficulties in distinguishing the morpho-

logically similar cercariae used for species identifica-

tion, may lead to underestimation of species diversity.

In this study, 38 isolates of Plagiorchis spp. infecting

two lymnaeid snails, Lymnaea stagnalis (L.) and

Radix auricularia (L.), in five central European

freshwater ecosystems were subjected to morpholog-

ical and molecular assessment. Five morphologically

homogeneous and genetically distinct lineages of

Plagiorchis spp. were identified via matching molec-

ular data for the mitochondrial cytochrome c oxidase

subunit I (cox1) gene with detailed morphological and

morphometric data of the cercariae. Comparative

sequence analysis using partial 28S rDNA and ITS1-

5.8S-ITS2 sequences revealed that three distinct cox1

lineages are conspecific with Plagiorchis elegans

(Rudolphi, 1802), P. maculosus (Rudolphi, 1802) and

P. koreanus Ogata, 1938, respectively, whereas the

lineage identified based on cercarial morphology as P.

neomidis Brendow, 1970 plus a single isolate that

could not be assigned to a described species, did not

match any of the available sequences for Plagiorchis

spp. A key to the cercariae of Plagiorchis spp.

parasitising lymnaeid populations in central Europe

is provided to facilitate identification.

Introduction

Plagiorchis Lühe, 1899 is the type- and perhaps the

most speciose genus of the family Plagiorchiidae

Lühe, 1901. Species of Plagiorchis utilise a three-host

life-cycle using lymnaeid snails as first intermediate

hosts, aquatic insects and freshwater crustaceans as

second intermediate hosts, and birds and mammals,

accidentally amphibians and reptiles, as definitive

hosts.

Larval stages of Plagiorchis spp. are both ubiqui-

tous and ecologically important parasites in snail

populations of freshwater ecosystems in Europe (e.g.

Faltýnková et al., 2007; Soldánová et al., 2011).

Notably, a single species, Plagiorchis elegans (Ru-

dolphi, 1802), is among the most frequently recorded

in the inventories of larval trematodes of Lymnaea

stagnalis (L.) in Europe (Väyrynen et al., 2000;

Faltýnková, 2005; Faltýnková & Haas, 2006; _Zbik-

owska et al., 2006; _Zbikowska, 2007; Faltýnková

et al., 2007). This species has been recognised in these
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