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Abstract
Within the scope of a comparative study on Triaenophorosis in perch (Perca fluviatilis L.) 67
pumpkinseed (Lepomis gibbosus L.) from Lake Schreckensee in south-western Germany were
examined. Prevalence of the tapeworm Triaenophorus nodulosus (Pallas, 1781) in pumpkinseed
was 38.8%. Plerocercoids were detected in liver tissue, either as free larvae or encapsulated.
Capsules often contained caseous material with damaged or destroyed plerocercoids. Differ-
ences in infestation between pumpkinseed and perch, the main second intermediate host, were
observed. This is the first report about pumpkinseed as a possible second intermediate host for
T. nodulosus in Germany.

scribed in south-western Germany from the
River Neckar near Heilbronn (Wild, 1903).

Within the scope of a comparative study on
Triaenophorosis in three lakes in south-west-
ern Germany, pumpkinseed were examined
for infection with T. nodulosus in one of these
lakes (Lake Schreckensee). In Lake
Schreckensee this neozoon was probably in-
troduced by aquarists and forms an abundant,
self-sustaining population (Zintz, 1986).

In this report, infection of pumpkinseed with
larvae of T. nodulosus in Germany is described
for the first time.

Materials and Methods
Lake Schreckensee is located in south-west-
ern Germany at an altitude of 568 m (Fig. 1).
It has a surface of 32 ha, maximum depth of
11.3 m and mean depth of 6.1 m (Zintz, 1986).
The lake is meso-eutrophic (Haertel, 1995). In

Introduction
Triaenophorus nodulosus (Pallas, 1781) is an in-
testinal parasite in its definitive host pike
(Esox lucius L.). First intermediate hosts are
copepods. More than 60 fish species, exclud-
ing most cyprinids, have been described as a
second intermediate host for this parasite,
including perch (Perca fluviatilis L.) and pump-
kinseed (Lepomis gibbosus (L.)) (Kupermann,
1973). In contrast to perch as a circumpolarly
distributed intermediate host, pumpkinseed
is known as an intermediate host for T.

nodulosus in North-America (Kupermann,
1973). A survey on parasite fauna of pump-
kinseed in Poland showed no T. nodulosus or
other cestode infection (Piasecki & Falandysz,
1994). In Lake Bracciano, Italy, L. gibbosus was
infected with T. nodulosus (unpublished data
of Di Pasqua, 1968, cited in Scholz et al. 1992).
Pumkinseed was introduced to Germany in
1880 (Welcomme, 1988) and was first de-
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June 1999 fish were caught by electro fishing
and with fyke-net. Total fish lengths were
measured to the nearest mm. Livers of 67
pumpkinseed (3.8 –15.9 cm tot. length) and
102 perch (3.8 –18.2 cm tot. length) as well as
stomachs and guts of 39 pike (8.8- 85 cm tot.
length) were examined in freshly caught
specimens. Abundance (mean no. of parasites
per fish) and infection rate of infestation with
T. nodulosus were determined. Cysts and free
worms were separated from liver and gut tis-
sue, respectively, and identified using binocu-
lar and light microscope (magn. 100x, 200x,
400x). T. nodulosus was identified according
to Bykhovskaya-Pavlovskaya (1964) and
Kupermann (1973) using the shape of hooks
in scolices as the main characteristic feature.

Results
Infestation in pumpkinseed and perch dif-
fered in abundanceand infection rate (Table
1), with pumpkinseed having a lower infes-
tation than perch. Abundance was underesti-
mated for both fish species because cysts were
counted as one worm but they often contained
more than one parasite. In perch more cysts
than free plerocercoids were found. In pump-
kinseed the number of livers infected with free
plerocercoids was equal to the number of liv-
ers with cysts. Mean number of cysts in perch
was more than twice the mean number of
cysts in pumpkinseed (Table 1). In contrast

free plerocercoids were more frequent in
pumpkinseed ( Fig. 2-4). In one pumpkinseed
(5 cm) a heavily infected liver was weighed.
More than 80% of the liver weight was due to
free plerocercoids. In pumpkinseed many
cysts contained a milky or dark liquid with
fragments of worms. Free plerocercoids or
plerocercoids in cysts often showed incom-
pletely formed hooks. Additionally they were
of brown colour and therefore relatively
opaque. In contrast to pumpkinseed,
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Figure 1. Location of Lake Schreckensee north of
Lake Constance in south-western Germany.
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Table 1. Infestation of pumpkinseed and perch with
T. nodulosus in Lake Schreckensee. Infection rate
relate to number of fish. Abundance (mean no. of
parasites per fish), percentage of cysts and free
plerocercoids, average number of cysts and average
number of free plerocercoids relate to infected livers
only.

Table 2. Triaenophorosis in pumpkinseed length
groups. n = number of examined individuals per
length group; number of cysts, free and living
plerocercoids in each length group.
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plerocercoids larvae in perch were more ac-
tive and showed no hook deformities.

Cestodes reached a maximum length of 50
mm in both pumpkinseed and perch. They
did not differ in length or width distribution,
but cyst walls in pumpkinseed were thinner
and more fragile. In pumpkinseed longer than
9 cm, only one living plerocercoid with com-
pletely developed body was found. The liver
of a single pumpkinseed over 9 cm contained
two cysts. One of them was filled with dark
liquid only. The second one contained dark
liquid as well as one living plerocercoid. This
plerocercoid was stained brown probably
caused by the dark liquid of the cyst and was
very slow in movement. In 7 pumpkinseed (3
cm – 8 cm) one or more living plerocercoids
occurred (Table 2). In one of these pumpkin-
seed (6.6 cm) 14 living and fully developed
plerocercoids of T. nodulosus were detected.

Infestation of pike was 66.7% and abundance
was 7.7 individuals of T. nodulosus. The maxi-
mum number of parasites was 29. Ingested
perch could be identified in the stomachs of
three pike while no pumpkinseed were found.

Discussion
The results of this study indicate that pump-
kinseed is probably a second intermediate
host of T. nodulosus in Germany. Few data are
available on the biology of pumpkinseed in
Europe. Pumpkinseed is a known prey for
northern pike in Europe (Guti et al., 1991) and
North America (Scott & Crossmann, 1973).
Therefore it is conceivable that this neozoon
could function as a carrier and booster of
Triaenophorosis. However, there is no evi-
dence so far, that infection of northern pike
with plerocercoids from pumpkinseed does
occur in Europe. Our results suggest that older
pumpkinseed in particular may be able to
defeat the parasite effectively, as only one fully
formed and alive individual parasite was
found in one pumpkinseed over 9 cm length
(Table 2). Many plerocercoids showed defor-
mations, discoloration and incompletely de-
veloped hooks. These observations were not
made in perch. If a defence mechanism exist
in pumpkinseed it would be interesting to un-
derstand if it is due to different physiological

Figure 2. Pumpkinseed with Triaenophorosis; cysts
(arrows) and free plerocercoids (arrow heads) of T.
nodulosus. Bar = 0.5 cm

Figure 3. Liver of pumpkinseed infected with T.
nodulosus; cysts (arrows) and free plerocercoids
(arrow heads). Bar = 0.4 cm

Figure 4. Plerocercoid of T. nodulosus from liver of
pumpkinseed. Note the fully developed hooks
(arrows). Bar = 200 µm
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characteristics or to a specific immunological
response. An additional indication of a possi-
ble defence reaction is provided by cysts filled
with liquid or of caseous consistence.
Schoettler (1984) found cysts with dead
plerocercoids and caseous material in perch
and burbot (Lota lota (L.)) of Lake Königsee.
Based on similar data Hoffmann et al. (1986)
postulated a “resistance” of perch against T.

nodulosus. Nevertheless, our observations de-
scribed above may be based on an immuno-
logical reaction.

Pumpkinseed produced fewer cysts than
perch in proportion to the total number of T.

nodulosus (Table 1), and the cysts were thin
and fragile. Cysts are a typical host reaction
to establish a relative physiological equilib-
rium between host and parasite. It is interest-
ing that pumpkinseed seem to use this abil-
ity less frequently than perch. Hoffmann et al.

(1986) described an uncommon frequency for
free, fully developed plerocercoids in the liver
of burbot, but compared to pumpkinseed they
were unusually thick. The authors concluded
that these larvae came from prey fish with
established plerocercoids. In our case this is
most unlikely because the food spectrum of
pumpkinseed up to 60 mm length in Lake
Schreckensee embraces only invertebrates
(Haertel, 1995). The present investigation re-
vealed a similar frequency of free
plerocercoids in small pumpkinseed as com-
pared to larger fish (Table 2).
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