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Notes

Low intensity infestation with the heartfluke
Apatemon gracilis does not affect short-term

growth performance in rainbow trout

A.R. Lyndon

Department of Biological Sciences, Heriot-Watt University, Riccarton, Edinburgh, EH14 4AS, UK

Abstract
The growth performance of trout infected at low intensity (10 or less) with metacercarial cysts of
Apatemon gracilis was investigated under conditions of satiation feeding.  There was no correla-
tion between individual specific growth rate and infection intensity.  Uninfected individuals
grew at rates similar to those of infected fish.  At the observed infection intensities A. gracilis
does not appear to influence growth in trout when feed is not limiting.

The occurrence of encysted metacercariae of
the strigeid heartfluke, Apatemon gracilis

(Rudolphi, 1819), in the pericardial cavity of
rainbow trout (Oncorhynchus mykiss (W.)) has
been reported on several occasions from fish
farms in Scotland (Blair, 1976; Watson et al.,
1992).  The possibility of their pathology lead-
ing to deleterious commercial impact was
mentioned by Watson et al. (1992) and was
confirmed in a case observed by the present
author.  Heavy infestation (intensity range 28
– 174 cysts, personal observation) of rainbow
trout transported by road for growing-on was
associated with significant mortality and, it
was suggested, poor subsequent growth of the
fish, resulting in compensation payments by
the supplying farm amounting to some 5% of
their turnover.  Since sporadic reinfection of
the supplying site was likely, the question
arose as to whether or not low intensity in-
fections might negatively affect growth, hence
affecting the saleability of the fish.  The aim
of the present work was to assess the growth

performance of trout harbouring low inten-
sity heartfluke infections by testing the hy-
pothesis that there would be a negative rela-
tionship between parasite intensity and spe-
cific growth rate.

Rainbow trout (mean weight = 35.5 ± 6.6g
(sd)) were taken from an earth pond (water
temperature = 14OC) at a trout farm in
Perthshire.  Examination of a comparative
group of 15 fish from the same pond revealed
moderate infections of A. gracilis (prevalence
= 80%; mean abundance = 2.13; mean inten-
sity = 2.67; intensity range = 1 - 5; terminol-
ogy according to Bush et al. 1997).  These were
transported to Heriot-Watt University where
they were acclimated for 7 days in filtered,
dechlorinated tapwater (temperature =
13.5OC; photoperiod = 12 h) and were fed ad
libitum once daily (BOCM Pauls Keystart
Fingerling 25) until experimental use.  The fish
were starved for 24 h before being
anaethetised (Benzocaine, 10 mg/l), weighed,
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measured and individually marked with 2%
(w/v) Alcian blue using a Panjet jet inoculator
(Wright Dental Group, Dundee; Hart &
Pitcher, 1969).  They were then divided into
two groups (n = 20 and 19) in separate cylin-
drical, polypropylene tanks (volume = 120 l)
under similar conditions to those above, ex-
cept that the temperature was 12.9 ± 0.7OC,
and fed daily to satiation (BOCM Pauls
Keystart Fingerling 25) for a period of 26 days.
At the end of this time they were starved for
24 h before being killed by anaesthetic over-
dose (Benzocaine) and final weights and
lengths obtained.  The fish were dissected and
the number of A. gracilis cysts in the pericar-
dial cavity recorded.  Individual specific
growth rates (SGR, %/day) were calculated
according to the equation of Torrissen and
Shearer (1992) and correlation analysis per-
formed between growth parameters and cyst
numbers.  Means were compared using Stu-

dent’s t-test (Zar, 1984).  Because the infection
levels of the fish were unknown during the
experiment, but the fish were individually
identified, the experiment was blind and the
sampling unit was the individual.

The mean growth and infection characteris-
tics of both replicates are shown in Table 1.
Mean SGR were not significantly different
between replicates, at 1.66 ± 0.17 (sd) %/day
and 1.56 ± 0.20 %/day respectively (p > 0.05).
Scatter plots of SGR versus infection intensity
(Fig. 1) indicated no significant relationship
(combined r = 0.032; p > 0.5) between growth
and infection at the intensities observed (1-10
cysts).  The growth of the three uninfected fish
within the experiment were in the lower half
of the range of growth values from parasitised
fish (Fig. 1), strongly suggesting no deleteri-
ous effect of the parasites on growth perform-
ance at the observed intensities.

Figure 1: Plot of specific growth rate (SGR, %/day) versus intensity of infection with metacercarial cysts of
Apatemon gracilis.  The two different symbols denote data from the two replicates performed.  Combined
correlation coefficient, r = 0.032 and the coefficient of determination, R2 = 0.001.
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Previous work has shown that infection with
A. gracilis significantly reduces cardiac per-
formance in rainbow trout (Tort et al., 1987)
which might, given the substantial increase
in respiration observed after feeding attrib-
utable to growth related protein synthesis
(Lyndon et al., 1992), be expected to compro-
mise the protein conversion efficiency of in-
fected fish.  The anecdotal evidence referred
to at the beginning of the paper suggests that
this might be the case when infection
intensities are high (i.e. > 25 cysts per fish),
but the present data indicate that it is not the
case for the low intensities investigated here.
This finding is of some commercial impor-
tance, since it implies that the presence of A.

gracilis at low intensities in a fish farm stock
is not in itself of commercial significance in
terms of growth rate, as long as feeding is not
restricted.  However, if this parasite is known
to be present, measures should be taken to
prevent any increase in infection intensities,
since high infection levels may have deleteri-
ous commercial implications, although rigor-
ous experimental study is urgently required
to confirm this speculation.

The author acknowledges the assistance of AG
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ing.  Thanks are due also to the fish farm for
supplying the trout. Experimental work was
performed in accordance with UK Home Office
guidelines under project licence PPL60/2582
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Table 1:  Growth and infection characteristics of replicate groups of rainbow trout infected with heartfluke
(Apatemon gracilis).  The fish were grown over a 26 day period and specific growth rate (SGR) calculated.
Weight and growth data are presented as mean ± sd.  Parasitological terms according to Bush et al. (1997).
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