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Abstract
The aim of this contribution is to describe an infection by the ciliate ectocommensal Capriniana 
piscium as a possible cause of rainbow trout (Oncorhynchus mykiss) kill in an intensive culture. 
A relatively dense stock (12-14.5 kg.m-3) combined with unfavourable physical and chemical 
parameters of water in rearing troughs are described as predisposition factors for the outbreak 
of the infection. A period of several days of a high water temperature (i.e. 20-21.4oC), along with 
a higher pH and a lower oxygen concentration, is considered the main predisposition factor for 
rainbow trout capriniosis. Bacteriological, virological and parasitological examinations did not 
suggest involvement of any other component cause of this infection.

Introduction
Capriniana piscium  (Buetschli, 1889) Jankovski, 
1973, syn. Trichophrya piscinum Buetschli, 1889 
(Figure. 1) is an ectocommensal of various 
species of freshwater fishes of Eurasia and 
North America. It may be abundant in cold as 
well as warm periods of the year, depending 
on the condition of the host (Lom, 1971). 
Ergens and Lom (1970), Rahkonen (1994) and 
Halmetoja et al. (2000) detected C. piscium 
mainly in perch (Perca fluviatilis).

It was also found in pike (Esox lucius) by 
Ergens and Lom (1970), Lom and Dyková 
(1992), and Prost (1989); in silurids by Ergens 
and Lom (1970), Prost (1989) and Stoskopf 
(1993); in grayling (Thymallus arcticus) stocked 
into Michigan lakes by Muzzall (1990); in 

common and blue bream (Abramis  brama and 
A. ballerus) from Dabie Lake in Poland by 
Wierzbicka (1997a,b); and in European smelt 
(Osmerus eperlanus) in the Sjamozero Lake in 
Karelia by Evseeva et al. (1999).

Hofer et al. (2005) did not directly correlate 
tissue damage caused by C. piscium on gills of 
arctic char (Salvelinus alpinus) with physical 
and chemical parameters in an oligotrophic 
high mountain lake (Oberer Plenderlesee, 
Austria). There the maximum abundance of 
C. piscium (heavy infection) was reported in 
autumn and early winter and the minimum 
abundance between winter and summer.

Capriniosis was observed also in salmonids 
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(Ergens and Lom, 1970; Prost, 1989; Bruno 
and Poppe, 1996; Buchmann and Bresciani, 
1997; Mamontova et al., 2005; Muzzall, 1990, 
2000). Isaksen (2003) observed five genera 
of protozoan symbionts on the skin or gills 
of the farmed salmon. The suctorian ciliate 
Capriniana piscium infected the gill lamella 
(rarely skin) heavily in July – the prevalence of 
infection was equal or close to 100%. C. piscium 
seems to be a harmless commensal, and it may 
be a useful indicator of aspects pertaining to 
water quality. 

The aim of this contribution is to introduce 
infection by the ciliate ectocommensal C. 
piscium as a possible cause of rainbow trout 
(Oncorhynchus mykiss) kill in an intensive 
culture and to evaluate predisposition factors 
for outbreaks of this infection.

Material and Methods
The experimental fish was rainbow trout 
(Oncorhynchus mykiss). Fish were reared in 

8 laminated troughs of 1 m3 water volume 
each from March 25 to June 23, with a goal 
to test production effectiveness of several 
good-quality pelleted feeds for salmonids. 
Water to the troughs was pumped from a 
pond supplied from the Blanice River at 
Vodňany (South Bohemia, Czech Republic). 
A permanent water flow-through ensured 
water exchange approximately two times per 
hour. The experiment was divided into four 
particular rearing periods (Figure 4). 

Initial rainbow trout stock in individual 
troughs was 7.5 kg.m-3 (i.e. 50 fish per m3 at  
150 g mean individual body weight). At the 
end of experiment, mean individual body 
weight in individual troughs ranged in 245-291 g, 
representing 12-14.5 kg.m-3 stock biomass.

Fish were fed manually two times per day. 
Feeding rates were determined in relation to the 
actual stock biomass and water temperature. 
During the last rearing period (June 5 – June 
23), the mean daily feeding rate represented 
0.8% of the actual fish biomass.

During the entire experiment, temperature of 
the inflowing water was registered daily at 
8.00 a.m. Temperature of outflowing water as 
well as dissolved oxygen concentration were 
registered daily in all troughs at 2.00 p.m. 
Others physical parameters of water were 
measured in inflowing water samples taken 
once per week at 8.00 a.m.

On June 13, 17 and 23, fish health examination 
focused on bacteriological, virological and 
parasitological parameters were performed, 
based on occurring rainbow trout kills. 
Native preparations of fins, skin and gills 

Figure 1. Capriniana piscium. (900x magnification). 
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Figure 2. Capriniana piscium in rainbow trout 
gills. 

Figure 3. Capriniana piscium in rainbow trout gills. 

were examined. Altogether 61 fish randomly 
sampled from all troughs were examined 
and prevalence and intensity of parasitic 
infection were determined. Infection 
intensity was assessed as solitary (below 3 
protozoan parasites per microscopic field), 
medium strong (3-10 protozoan parasites per 
microscopic field) or strong (11-30 protozoan 
parasites per microscopic field). In all cases, 
objective and eyepiece magnifications were 
10x and 6x, respectively.

Results and Discussion 
In the first three particular rearing periods 
(March 25 – June 4),  fish mortality was 
registered only rarely. During the last rearing 
period (June 5 – June 23), however, there was 
22% mortality in one of the troughs along with 
2-8% mortality in another five troughs. No 
fish mortality was registered in two troughs. 
Moreover, other production parameters 
observed (i.e. weight gain and feed conversion 
ratio) decreased during the last rearing period, 
too.

A fish kill was first registered in one of the 
troughs on June 13. The next day, five rainbow 

trout of 250 g body weight, staying close 
to the surface and not reacting in a usual 
manner, sampled from different troughs, were 
examined. Capriniana piscium was found in a 
strong intensity on gills of all these fish and 
in a solitary to medium strong intensity on 
their fins and skin. A solitary fish kill in some 
troughs was registered on June 15. On June 
17, two fish per trough were examined, i.e. in 
total 16 fish with body weight ranging in 210-
280 g. Prevalence of C. piscium was 100%; the 
infection intensity was medium strong on gills 
and solitary on fins and skin.

Ten days after the first fish kill observed, 
on June 23, five fish per trough (40 fish in 
total) were examined when terminating 
and evaluating the feeding experiment. Fish 
weight ranged in 162-368 g.  The prevalence 
of C. piscium was 100%; the infection intensity 
was solitary. In all examinations, the finding 
of C. piscium was stronger on gills (Figure 2 
and 3) compared to that on fins and skin. No 
difference in prevalence and infection intensity 
among rainbow trout from different troughs 
was registered either on June 17 or June 23. All 
fish examined were in a very good nutritive 
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Figure 4. Values of dissolved oxygen and water temperature (x±SD) on outflow from the troughs at 2.00 
p.m.13. 6. Beginning of rainbow trout kill in individual troughs.
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condition and without pathological alterations. 
Results of bacteriological, virological and 
parasitological examinations revealed no other 
component cause of the kill observed.

We assume that a relatively high stocking 
density (12-14.5 kg.m-3), intensive feeding 
that resulted in a high water load of organic 
substances, and, above all, values of physical 
and chemical water parameters that are less 
favourable for trout (Svobodová et al., 1993), 
contributed significantly to the infection 
outbreak in the last rearing period. During 
June 10-14 the temperature of the outflowing 
water registered daily in all troughs at 2.00 p.m. 
was 20.0–21.4oC (Figure 4). The temperature 
of the inflowing water registered daily at 8.00 
a.m. was slightly lower but it ranged in 19.6 – 
20.2oC during the critical period of June 12-14. 
Such temperature conditions, unfavourable 
for rainbow trout, can be considered the main 
predisposition factor for the “capriniosis” 
outbreak. This assumption is supported by the 
decrease of infection intensity between June 
17- 23, when the water temperature decreased 
as well (outflowing water at 2.00 p.m.: 15:8 
– 18.0oC; inflowing water at 8.00 a.m.: 15.8 – 
17.2oC). 

Apart from water temperature, increased pH 
values and a lower concentration of dissolved 
oxygen (Figure 4) could also have contributed 
to the weakening of rainbow trout (Pechar, 
2000). The pH values in inflowing water 
samples taken at 8.00 a.m. ranged in 7.48-7.54 
during the last rearing period. As the troughs 
were supplied with water from a pond, pH 
values approx. 8.00 could be anticipated 
during afternoon hours at this time of the year. 
The values of dissolved oxygen concentration 

registered in outflowing water at 2.00 p.m. are 
shown in Figure. 4. A significant decrease in 
oxygen concentration in water occurred after 
May 27 and lowered oxygen concentrations 
appeared till the end of the experiment. 
Moreover, a daily fluctuation of dissolved 
oxygen values in the pond inflowing water 
should be taken into account same as pH 
values: even lower concentrations of dissolved 
oxygen in the rearing troughs could be 
expected during night and morning hours. 
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