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SUMMARY 

European perch (Perca fluviatilis) is a widespread species of freshwater fish. The most 

frequently isolated parasites in this species are endoparasites, such as trematodes, cestodes and 

nematodes. The purpose of the study was to determine the presence of parasite species found in 

perch and the correlations between the occurrence of parasites and age in fish from the Lake 

Góreckie reserve, located in Wielkopolski National Park. Among 139 examined perch, parasites 

were found in 69,8%. The analysis showed parasite species from the genera Acanthocephalus, 

Cammallanus, Neoechinorhynchus, Triaenophorus, Proteocephalus and Tetracotylus. The most 

common parasitosis was taeniasis. The analyses showed that occurrence of parasites correlates with 

the age of perch. Older fish were more often infected with parasites, especially of the genus 

Triaenophorus. 
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INTRODUCTION 

The European perch (Perca fluviatilis L.) is a common freshwater fish which is widely distributed in 

Europe and Asia and has been successfully introduced to New Zealand and Australia. It is the intermediate 

and definitive host of many parasites, especially endoparasites, such as trematodes, cestodes and 

nematodes (Bikhovskaya-Pavlovskaya and Kulakova,1987; Carney and Dick, 1999; Behrmann-Godel 

and Brinker, 2005; Wierzbicka et al., 2005; Kuchta et al., 2009). Information concerning the parasites of 

perch can be found in widely published literature (Rolbiecki, 2006; Halmetoja et al., 2000), but still little 

is known about aspects such as the age dynamics of infections with endoparasites. Parasites provide a 

great deal of biological information about their host, regarding migration, differences in diet, and food 

web structure (Williams et al., 1992; MacKenzie et al., 1995; Marcogliese et al., 2006). On the other hand, 

parasitism may influence the behaviour of fish (hosts), resulting in changes in their habitat and increasing 

vulnerability to predators (Seppälä et al., 2008). Infection with parasites increases the relative risk of 

mortality in the host (Behrmann-Godel and Brinker, 2005). In this paper we determined the occurrence 

of parasites in perch from Lake Góreckie, Wielkopolski National Park. Perch is common in water bodies 

and has a diverse diet, and for these reasons it is the definitive or intermediate host of many parasite 

species. Therefore, this fish species was selected for our study. The influence of age on the occurrence of 

parasites in perch has not yet been examined in detail.  

The aim of this study was to answer the following questions: 

• What parasites occur in perch in Lake Góreckie? 

• Which species of endoparasites are more frequently observed in perch in Lake Góreckie? 

• Is there a correlation between the occurrence of the endoparasite and the age of perch? 

MATERIALS AND METHODS 

Sampling points were established in Lake Góreckie, located in Wielkopolski National Park (western 

Poland), which is a post-glacial ribbon lake. In total, 139 samples of perch were collected from Lake 

Góreckie in autumn 2018. All collected fish were examined for parasites. The specimens were sampled 

using Nordic multi-mesh gill nets (height 1,5 m, length 30 m, composed of 12 panels 2,5 m in length with 

mesh size of 5; 6,25; 8; 10; 12,5; 16; 19,5; 24; 29; 35; 43 and 55 mm), according to Appelberg (2000). 

The total length and weight of the fish were measured. Age estimation was based on the scales above the 

lateral line according to the method suggested by Nautiyal (1990). The fish were examined a few hours 

after capture. The body cavity, liver and gastrointestinal tract of all specimens were examined. Parasites 

were identified live or after fixation in 75% alcohol. They were examined using techniques recommended 

for individual parasite taxa (Lonc and Złotorzycka, 1994; Jara and Chodyniecki, 1999) and identified 

using the following publications: Bykhovskaya-Pavlovskaya et al. (1962), Grabda-Kazubska and 

Okulewicz (2005), Pojmańska (1981), Pojmańska et al. (2007), and Pojmańska and Niewiadomska 

(2008). The Mann-Whitney U test was used to determine the dependence between the prevalence of 

parasites and the age of the fish (Sol et al., 2003). The Pearson test was used to determine the correlation 

between the number of parasites (intensity of infection) and the age of the fish. Statistica 6.0 software was 

used to analyse statistical correlations.  
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RESULTS AND DISCUSSION 

The correlations between the length and weight of fish and the occurrence of parasites in 139 fish 

were studied. The main observation from the analysis was that older and larger fish have more parasites. 

The characteristic features of the fish are presented in Table 1.  

Table 1 

Prevalence of parasites in the perch population by age (N - number of fish, N1 - number of infected fish; 

N2 - number of parasites; LC - standard length; M - weight) 

Age N  N1  N2 
LC [mm] 

min- max 

M [g] 

min-max 

1+ 15 5 14 91 – 107 13,57 – 21,63 

2+ 32 16 45 105 – 125 20,88 – 30,27 

3+ 27 17 53 125 – 158 42,73 – 62,53 

4+ 12 7 27 143 – 158 42,73 – 62,53 

5+ 14 14 38 166 – 189 63,61 – 128,26 

6+ 18 17 42 194 – 219 130,65 – 181,02 

7+ 21 21 56 235 – 236 192,25 – 295,5 

Total 139 97 275 91 – 236 13,57 – 295,5 

The analysis indicated that 97 perch (69,8%) were infected. Seven fish age classes were distinguished. 

Parasitological examination revealed six parasite species: Cestoda (Triaenophorus nodulosus, Phot. 1, 

and Proteocephalus cernuae), Acanthocephala (Acanthocephalus lucii, Phot. 2, and Neoechinorhynchus 

rutili), Nematoda (Camallanus lacustris), and Trematoda (Tetracotyle percae).  
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Phot. 1. Triaenophorus nodulosus (phot. A. Pociecha) 

Phot. 2. Acanthocephalus lucii (phot. A. Pociecha) 
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The most frequent parasites in the perch were cestodes. There were 0-8 parasites in one individual. 

The prevalence of parasites in the perch is shown in Table 2.  

Table 2 

Prevalence of parasites in the perch population from Lake Góreckie (ACA - Acanthocephalus lucii; NEO 

- Neoechinorhynchus rutili; TRIA - Triaenophorus nodulosus; PRO - Proteocephalus cernuae; CAMA - 

Camallanus lacustris; TETRA - Tetracotyle percae) 

The Mann-Whitney U test showed a dependence between prevalence of parasites and perch ages 

(Fig. 1).  

Fig. 1. Relationship between occurrence of parasites and age of perch (Mann–Whitney U test; U=783;  

P = 0,02) 
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Differences between groups of fish depending on age were shown. A significant dependence between 

the number of parasites and perch age was shown only for Triaenophorus nodulosus (P < 0,05) (Table 3). 

The most abundant parasites were Triaenophorus nodulosus and Neoechinorhynchus rutili. Contrasting 

results were obtained by Kuchta et al. (2009), who found that the nematode Camallanus lacustris 

dominated among perch. In the Vistula Lagoon, Rolbiecki (2006) observed different parasites to those 

occurring in Lake Góreckie, without Acanthocephalus lucii or Triaenophorus nodulosus. Kuchta et al. 

(2009) concluded that Lake Góreckie contains six species of perch parasites. However, Wierzbicki (1970) 

isolated 15 parasite species, and Halmetoja et al. (2000) found 18 parasite species. The results of our study 

showed that perch from ages 3+ to 4+ were often infected by parasites, especially from the genera 

Triaenophorus, Neoechinorhynchus and Acanthocephalus. Our observation is confirmed by Kuształa 

(2010). In that study the occurrence of monogenic flukes was observed to be higher in larger fish. Kuchta 

et al. (2009) observed that the species richness and prevalence of parasites increased in older perch fry. 

Similar results were reported by Zelmer and Arai (1998), who found more parasites in older yellow perch 

(Perca flavescens) individuals. According to Rolbiecki (2006), parasitic species transmitted via food are 

closely linked to the type of food ingested by the fish. Food preferences change with fish size (age), and 

thus the parasitic fauna changes as well. Our analysis indicates that the abundance (intensity of infection) 

of Triaenophorus nodulosus increased with the age of the fish. Rolbiecki (2006) indicated that the 

abundance of parasites was correlated with the body size of cyprinids and percids. Many parasites actively 

attack the host. In that case, host size is the most important factor facilitating infection. In short, larger 

fish, with a large body surface, are a target that free-living parasites can easily spot and colonize. Thus, 

differences in parasitic infection between fish length classes could be due to body size (fish body surface 

area), the volume of water swallowed during active breathing by the fish, the type of food ingested, life 

history (migrations, aggregation of fish fry and spawning adults), and the degree of resistance, as well as 

accumulation of parasites (particularly larvae), predation (elimination of infected fish), and commercial 

fish farming (Rolbiecki 2006). 

Table 3 

Correlation between number of parasites and age of perch (r = 0,26; P < 0,05) 

(ACA - Acanthocephalus lucii; NEO - Neoechinorhynchus rutili; TRIA - Triaenophorus nodulosus; PRO 

- Proteocephalus cernuae; CAMA - Camallanus lacustris; TETRA - Tetracotyle percae) 

 

 

 

 

 
ACA NEO TRIA PRO CAMA TETRA 

Pearson test  0,10 0,17 0,26 0,01 -0,05 0,14 
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