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Abstract
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During the period from 1984 to 1989 the problem of parasitic invasion into
the artificially reproduced and reared fry of the freshwater fish species (Barbus
barbus, Chondrostoma nasus, Leuciscus cephalus, Aspius aspius) wete investigated
at a specialized fish breeding farm of the Czech Angler’s Union in Ttebi& —Pousov
situated on the river Jihlava (the Danube river basin). The invasion with parasites
was investigated in 979 fish specimens (846 juvenile, 133 adult) of the selected
species and in 257 fish of other species.

The reared fry of the selected fish species were found to be endangered already
in their first days of life, predominantly by ectoparasitic protozoa with not definitely
formed host specificity.

Thus optimal rearing conditions have to be assured, along with regular exa-
mination of the health status. Efficient preventive antiparasitic baths have to be
applied. It is advantagenous to complement these measures with an effective way of
sanitation of the fish-rearing farms, by the investigation of the health status of fish
in the feeder of the fish-hatchery and rearing pond with its regulated stocking,
‘or possibly by declaring relevant areas as being protected with the introduction
of a closed turnover of the parent fish shoal.

Barbus barbus, Chondrostoma nasus, Leuciscus cephalus, Aspius aspius, ectoparasitic
protozoa, zooveterinary measures

The industrial development, intensification in agriculture and the growth of residential areas
are the principal sources of water pollution. The living conditions in water courses have changed
in recent years due to waste water discharge, run-offs from surface drainage, the increase of eutro-
phisation, acid rain, and water course regulation. This caused that some of the fish species have
lost their viability in these waters, and in other the fish-planting cannot be ensured by a natural
reproduction. It has thus been necessary to proceed to artificial stripping, rearing and planting
of these fish species. This concerns also the investigated fish species (barbel — Barbus barbus,
nase — Chondrostoma nasus, chub — Leuciscus cephalus and asp — Aspius aspius). The intro-
duction of the above mentioned modern technologies of reproduction and rearing results in new
problems concerning the health status of fish.

Technological processes of stripping and rearing of fry for the fish species mentioned above
have been worked out only recently but in some cases they are still missing. During our investi-
gation only the methods of stripping and rearing for the barbel species were available in a complete
form applicable for our fishery (Krupka 1987). Pecha (1986) reported on his experience with.
stripping and rearing of the asp. The method of artificial stripping and rearing of the investigated
species is thus based on the procedures worked out for other fish species and on the experience of
hatcherymen and breeders.

The success of stripping and rearing, with the smallest possible health problems and losses
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of the reared fry, is dependent upon many circumstances participating more or less in the develop-
ment of good health condition of the fry. These circumstances have been presented to various
extent in almost all surveys concerned with fish diseases (e.g. Bauer et al. 1983; Dyk 1961;
Lucky 1986a, b; Schiperclaus et al. 1979).

The spawn incubation should not be affected by unexpected events provided that established
technological procedures are observed when manipulating with the spawn. A certain danger
is seen in saprolegniosis of the spawn that can, however, be suppressed by the use of suitable
control baths (Krupka 1987; Lucky and Navratil 1986). The health status of the hatched
fry is affected by some external factors, predominantly by the quality of water, its temperature
and by the supplementary feeding (Jirdsek 1980; Lucky and Navratil 1986). Protozoan ecto-
parasitoses represent the highest danger occurring during the early stages of fry rearing. The
seriousness of this is seen in a possibility of a rapid spread of this disease in accumulated rearing
and stocking followed by a high, or even total death rate (Kouf¥il et al. 1984). The prevention
of causal agent invasion, disinfection of rearing equipment, of implements and tools, provision of
harmless water sources and supplement feed represent important control measures (Krupka
1987). Prophylaxis and therapy are carried out by various types of baths or applying a preme-
dicated feed (Koufil et al. 1984; Lucky 1986a; Schiperclaus et al. 1979).

Both home and foreign literature is abundant in data concerning parasitic fauna of the investi-
gated fish species or parasites invading them. These works concern mostly the fauna and zoology
without more detailed pathogenetic and pathologic analyses (e.g. Bychovskijetal. 1962; Ergens
and Lom 1970; Gusev et al. 1985; Ivasik 1963; Lom, Dykov4 et al. 1989; Markevitch
1951; Molnar 1964, 1968, 1969, 1970; Moravec 1971; Pellérdy and Molnar 1968; Plehn
1924; Shulman et al. 1984; Vojtek 1974; Vojtek, Folkmanov4 and Ergens 1954; Zitfan
1960). From the presented and many other literature sources follows that apart from parasitic
protozoa with not definitely formed host specificity which can parasitize on any fish host, the
barbel can be invaded by more than 70 species of parasites, the nase by 60 species, the chub by
almost 120 species and the asp by almost 90 species of parasites. Most of these parasitic species
can be found in our country or in the river basins of our area; thus, there exists a real possibility
of the fish invasion by these parasites.

The aim of the present work was to define parasitoses endangering the fry of the investigated
non-traditional fish species under particular conditions in the fish-breeding farm of the Czech
Angler’s Union at T¥ebi¢—Pousov and possibly to define a character of their development and to
find suitable veterinary measures to prevent the appearance of parasitoses or to find a way of
combatting them.

Materials and Methods

The investigated fish-breeding farm, Fish Hatchery MO CSR Tiebié—Pousov, belongs to
the Czech Angler’s Union and rears fish for its own use. The establishement was built in 1980,
is situated in the valley of the Jihlava river (the Danube basin) in its barbel zone, the altitude being
425 m. It takes up an area of 3.8 hectars. In the farm, the stripping and rearing of Barbus barbus,
Chondrostoma nasus, Leuciscus cephalus, Aspius aspius, Salmo trutta, Thymallus thymallus, Stizo-
stedion lucioperca, Lota lota and possibly of other fish species are conducted.

Fertilized and, if need be, deglutinized eggs of the investigated fish species are incubated in
hatchery vessels with the bottom water feed until they hatch. The hatched fry are then reared
in hatchery instruments. Later they are transferred into little ditch ponds with sufficient natural
food. The stock density ranges from 200 to 500 per m3. In these ditch ponds the fry stay up to
the age of 8—12 weeks, then they are caught and dispatched to individual fishery organizations.
Fingerlings are then reared in smaller ponds or planted directly into free water. After transferring
the fry the ditch ponds are emptied and wintered. In case of necessity the preventive long-term
baths in malachite green are carried out more or less regularly (approximately once in a week)
over the period of fry rearing.

The investigated fish can be divided into several groups. The first group was represented by
adult fish of the examined species caught in spawning sites at various localities of the Jihlava
river, or at other Southern Moravia localities. The second group included fry of these fish that
were examined in more or less regular intervals from hatching to the expedition and planting
into natural conditions. The fry were obtained directly at the investigated fish-breeding farm and,
in very few cases, also at other farms to which they had been transferred. Since many of the inva-
sive agents of fish diseases do not posses a specific affinity to particular fish species, and farms
where stripping and rearing are carried out are often supplied with water from stocked streams,
attention has been paid also to other fish species. The latter originated directly from the same
investigated farm; stream over the farm, or localities from where the parent fish were obtained.
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The fish were examined in a native form and in some cases, in order to obtain a complete deter-
mination of protozoa and their stage of development, a certain number of samples was fixed in
4 9, formaldehyde for later processing by histological methods.

Altogether 979 specimens of the investigated fish species were examined post mortem for the
presence of parasites. Of these, 164 were Barbus barbus (119 juvenile and 45 adult), 314 Chondro-
stoma nasus (270 juvenile and 44 adult), 374 Leuciscus cephalus (329 juvenile and 44 adult), and
128 Aspius aspius (juvenile only). Further 257 fish of other species underwent the same examina-
tion.

Methodical procedures were chosen to obtain the most complete data on the spectrum of the
agents of invasive diseases, their pathological effect and possibly of other ill-health and were
based on procedures recommended by Ergens and Lom (1970) and Lucky (1982).

The found parasites were immediately determined and isolated, fixed and preserved in a suitable
way for a later precise determination. The methods used were based on procedures described
in literature (Ergens and Lom 1970; Lucky 1982; Musselius et al. 1983; Schidperclaus
et al. 1979). The actual determination was carried out according to various keys of determination
(Bychovskij et al. 1962; Ergens and Lom 1970; Gusev et al. 1985; Lucky 1982; Shulman
et al. 1984). The prevalence of the parasitic invasions was expressed in per cents of invaded fish
in individual samples, their intensity by the number of protozoa found in a microscopical field
at a certain magnification or by an absolute number (see Tables).

Results

a. Altogether 17 species of invasive disease agents were found in adult fish of the
Barbus barbus species. Out of them, 7 belonged to protozoan species (Cryptobia
branchialis, Myxobolus branchialis, Myxobolus cyprini, Chilodonella piscicola, Ich-
thyophthirius multifilits, Trichodina fultoni, Tripartiella copiosa), 3 were monoge-
nea species (Dactylogyrus carpathicus, D. malleus, Gyrodactylus katharineri),
1 tapeworm species (Bathybothrium rectangulum), 2 were identified as trematode
species (Sanguinicola sp. — eggs, Diplostomum spathacewm — metacercariae),
1 species was a roundworm ( Rhabdochona hellichi) 2 species were thorny-headed
parasites (Acanthocephalus anguillae, Pomporhynchus laevis) and 1 leech (Piscicola
geometra). The invasion of Myxobolus branchialis on gill, Bathybothrium rectangu-
lum in intestine, Sanguinicola sp. eggs on gill and in internal organs, and Acantho-
cephalus anguillae in intestine can be regarded as more serious from the health
status point of view (Plate XIII., Fig. 1).

b. In juvenile Barbus barbus fish (Table 1) 9 species of parasites were isolated,
out of them, 8 protozoa (Ichthyobodo necator, Ichthyophthirius multifiliis, Apiosoma
piscicola, Epistylis lwoffi, Trichodina acuta, T. nigra, Trichodinella epizootica, Tri-
partiella copiosa) and 1 monogenea (Dactylogyrus vastator). Health of the fish
was not, however, affected by the invasion.

Table 1
Parasites of juvenile Barbus barbus

Parasite Localisation Prevalence (%) Intensity
Ichthyobodo necator skin 0—20 0—1/32x
Ichthyophthirius multifiliis skin 0-5,8 0-—1/32x
Ichthyophthirius multifiliis gills 0-—10 0—2/32x%
Apiosoma piscicola skin 0—-20 0—4/32 %
Epistylis lwoffi skin 0-—-10 0—1/32x
Trichodina acuta skin 0-75 0—30/32 x
Trichodina acuta + T. nigra skin 0—70 0—20/32 %
‘Trichodina acuta gills 0-—20 . 0—-2/32x
Trichodinella epizootica skin 0—-14.3 0—1/32x
‘Tripartiella copiosa gills 0-—25 0—100/32 %

Dactylogyrus vastator gills 0-5 1
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c. In adult fish of the Chondrostoma nasus, 13 species of parasites were isolated
out of them 8 protozoa (Myxobolus miilleri, M. lobatus, Chilodonella piscicola,
Ichthyophthirius multifiliis, Ambiphrya sp., Epistylis lwoffi, Trichodina pediculus,
Tripartiella copiosa), 2 species of monogenea (Dactylogyrus ergensi, Gyrodactylus
macrocornis), 1 species of trematode metacercariae (Diplostomum spathaceum),
1 mite (Hydrozoetes lacustris) and 1 species of molluscs parasitizing in a larval
sgzgle ( Anodonta sp.). The found invasions did not affect the health status of the
adult nase. .

d. In the juvenile Chondrostoma nasus (Table 2) 7 species of parasites were isola-
ted, all of them belonging to protozoa (Ichthyobodo necator, Chilodonella piscicola,
Ichthyophthirius multifiliis, Ambiphrya sp., Epistylis lwoffi, Trichodina pediculus,
Tripartiella copiosa). Parasitic invasion was observed already in three-week old
fish and the incidence in skin and gills of some of the parasites was high (Ambi-
phrya sp., Trichodina pediculus). However, greater losses in fry due to parasitic
invasion were not found (Plate XIII., Fig. 2).

Table 2
Parasites of juvenile Chondrostoma nasus

Parasite Localisation Prevalence (%) Intensity
Ichthyobodo necator skin 0-30 0-—-5/32x
Chilodonella piscicola skin 0-20 -10
Chilodonella piscicola gills 0-33 0-—-1/100 X
Ichthyophthirius multifiliis skin 0-33 0—1/100 x
Ichthyophthirius multifiliis gills 0-10 0—1/100 X
Ambiphrya sp. skin 0-100 0-100/32 %
Epistylis lwoffi skin 0-—-45 0—4/100 x
Trichodina pediculus skin 0-50 0—50/32 x
Trichodina pediculus + Tripartiella copiosa skin 0-73.3 0—40/32 x
Trichodina pediculus gills 0—6.6 10—60/32 x
Tripartiella copiosa : skin 0-50 0-—1/32%x
0-—10 0—1/32%

Tripartiella copiosa gills

e. In adults of the Leuciscus cephalus fish, out of 21 parasite species were isolated,
of them 11 protozoa ( Trypanosoma sp., Myxobolus miilleri, M. bramae, Chilodonella
piscicola, Ichthyophthirius multifiliis, Apiososma piscicola, Trichodina pediculus,
T. fultoni, T. migra, Paratrichodina incissa, Tripartiella copiosa), 4 monogenea
species (Dactylogyrus folkmanovae, D. sphyrna, D. vistulae, Gyrodactylus gastero-
stei), 2 tapeworm species (Caryophyllaeides fennica, Proteocephalus torulosus),
1 trematode metacercariae species (Diplostomum spathaceum), 1 roundworm spe-
cies ( Rhabdochona denudata), 1 thorny-headed parasite species (Acanthocephalus
anguillae), 1 leech (Piscicola geometra). The invasion of Myxobolus miilleri on
gills and of Proteocephalus torulosus in intestine can be regarded in some cases as
more serious.

f. In juvenile Leuciscus cephalus fish (Table 3) 8 species of parasites were isolated,
all of them being protozoa (Ichthyobodo necator, Myxobolus pseudodispar, Chilo-
donella piscicola, Ichthyophthirius multifiliis, Epistylis lwoffi, Apiosoma piscicola,
Trichodina pediculus, Tripartiella copiosa). Greater losses were not, however,
found. It should also be pointed out that skin chilodonellosis, being observed in
its early stages in two-week old fish, was not found in adult fish. This can be as-
cribed to the effect of control measures.
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Table 3
Parasites of juvenile Leuciscus cephalus

Parasite : Localisation Prevalence (%) Intensity
Ichthyobodo necator skin 025 0-15/32x
Mpyxobolus pseudodispar gills 0-—-5 1 cyst
Myxobolus pseudodispar musculature 0—-20 1—2 cysts
Chilodonella piscicola skin 0—40 1-60
Ichthyophthirius multifiliis skin 0-5 0—1/32x
Ichthyophthirius multifiliis gills 0—10 1-6
Apiosoma piscicola skin 0-20 0—1/100 X
Apiosoma piscicola gills 0—-10.5 0—1/32x
Epistylis Iwoffi skin 0—70 0—8/32x
Epistylis lwoffi gills 0-30 0—-3/32%
Trichodina pediculus skin 0—73.3 0—-12/32%
‘Trichodina pediculus gills 0—-5 0—-1/32x
‘Tripartiella copiosa skin 0-35 0—-3/32x
Tripartiella copiosa N gills 0—65 0—100/32 x

g. Seven parasite species were isolated in juvenile Aspius aspius (Table 4), out of
them 5 protozoan species (Ichthyobodo necator, Ichthyophthirius multifiliis, Apio-
soma piscicola, Epistylis lwoffi, Trichodina nigra), 1 trematode metacercariae
(Cotylurus ptleatus) and 1 roundworm species in a larval stage. Parasitic invasions
were observed already in two-week old fish. Losses caused by invasive diseases
were not found, although the incidence of several of them (Apiosoma piscicola
and Trichodina nigra in skin, Cotylurus pileatus in body cavity) was high and rea-
ched as much as 80—96.6 9,. Attention should be paid to the fact that the extensi-
ve invasion of Trichodina nigra in two-week old fish was not observed in five- and
six-week old ones which can again be explained by the efficacy of control measu-
res. The ease with which the parasitic fauna can be imported and enriched with
other species, if the veterinary inspection is not carried out, can be shown on
the case of imported Aspius aspius from Hungary.

‘Table 4
Parasites of juvenile Aspius aspius

Parasite . Localisation Prevalence (%) Intensity
Ichthyobodo necator skin 0-3.3 0—1/100 x
Ichthyobodo necator gills 0-5 0-—1/100 x
Ichthyophthirius multifiliis skin 0-—5.5 1
Ichthyophthirius multifiliis gills 0—40 1-3
Apiosoma piscicola skin 0-96.6 0—10/100 X
Apiosoma piscicola gills 0—60 0—15/100 X
Epistylis lwoffi skin 0-25 0-—-3/32x
Trichodina nigra skin 0-—-94.4 0-10/32 X
Trichodina nigra gills 0-5.5 0—1/100 X
Cotylurus pileatus body cavity 0-—80 1-9
Nematoda gen. sp. larv. body cavity 0-—-10 1

h. In adult fish of other species (Rutilus rutilus, Scardinius erythrophthalmus,
Tinca tinca, Carassius carassius) originating from the MO CSR Tiebié—Pousov
Hatchery or from localities from which the examined adult fish were obtained,
six parasite species were found that can be characterized as common (Zschokkella
nova, Ichthyophthirius multifiliis, Trichodinella epizootica, Ligula intestinalis —
plerocercoid, Diplostomum spathaceum — metacercariae, Tylodelphys clavata —
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metacercariae). Thus, in the reared fry of the investigated fish two parasite spe-
cies were observed (Ichthyophthirius multifilliis, Trichodinella epizootica), these
being found also in adult fish of other species in the above mentioned localities.
The health status of the adult fish of other species was found to be good.

i. In juvenile fish of other species reared at the MO CSR Ttebié—Pousov Ha-
tchery (Salmo trutta, S. gairdnerii, Coregonus lavaretus, Thymallus thymallus,
Esox lucius, Cyprinus carpio, Hypophthalmichthys molitrix, Silurus glanis, Ictalurus
punctatus, Lota lota, Stizostedion lucioperca) altogether 14 parasites were isolated,
out of them 9 protozoa (Ichthyobodo necator, Chilodonella piscicola, Ichthyophthi-
rius multifiliis, Ambiphrya sp., Apiosoma piscicola, Epistylis lwoffi, Trichodina
nigra, T. pediculus, T. acuta) 3 monogenea species (Dactylogyrus vastator, Gyro-
dactylus luciopercae, Paradiplozoon sp. — diporpa), 1 tapeworm species (Proteo-
cephalus sp. — juvenile), 1 trematode metacercariae (Diplostomum spathaceum).
All these protozoa were also found in the fry of the investigated fish. This con-
firms a general spread of these parasites in the investigated fish-breeding farm.

Discussion

The findings of parasites in adult barbels correspond in most cases to the litera-
ture data on the parasite spectrum in Barbus barbus and of their spread, our
country and their localisation in hosts. Cysts of thevMyxobolus branchialis sporozoon
were found very frequently in gills of adult barbels coming from various areas
on the Jihlava river although Ergens and Lom (1970) regard M. branchialis
to be a relatively rare parasite of Barbus barbus in the Danube basin. Taking into
account the literature data (Shulman et al. 1984), the finding of Myxobolus
cyprini cysts in bulbus arteriosus and in kidneys of barbels coming from
the Ivanlice area on the Jihlava river is unusual. The authors report that
a whole series of carp fish (31) can serve as hosts to M. cyprini but the barbel is
not included. This finding thus expands the so far known spectrum of hosts of
this parasite. The broadening of the host spectrum concerns also the isolation of
Trichodina fultoni on skin and gills and of Tripartiella copiosa on gills. The isola-
tion of small formations reminding of eggs of the blood fluke (Sanguinicola sp.)
in internal organs (mostly in liver and kidneys) and on the gills of adult barbels
appears to be very frequent. With regard to the scarce literature data on this
parasite in Barbus barbus it is very interesting. These formations obstructed blood
vessels and caused circulation disorders (Fig. 1).

As it was already presented in the Results section mostly protozoan parasites
with not well pronounced host specificity were found in juvenile barbels. The
same applies also to Epistylis, Trichodina acuta, Trichodina nigra and Tripartiella
copiosa. The barbel is not, however, reported in literature as being a host of these
parasites (Ergens and Lom 1970; et al. 1989; Shulman et al. 1984). Due to the
occurrence in our area and a relatively broad spectrum of the mentioned hosts
the observed invasions cannot be regarded as unusual but we have to consider
them as broadening the host spectrum. The isolation of adult monogenea of
Dactylogyrus vastator in an uncommon host, in Barbus barbus, appears to be very
interesting. Gusev et al. (1985) refer to Carassius carassium, C. auratus gibelio,
Cyprinus carpio and C. carpio haematophterus as being hosts of this parasite. The
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presence in other hosts was observed by e.g. Kastdk (1956) in Vimba vimba.
Also Guseyv et al. (1985) report on similar cases. The level of the observed inva-
sion was, however, so low that it had not affected the health condition of the re-
ared stock. Dactylogyrus wvastator could have got into the rearing ditch ponds
through tributary water or fishing gear. At the time of the isolation, carp stock
that could possibly be infected with the parasite was reared on the premises. The
possibility of mistaking this parasite for Dactylogyrus crassus was excluded by
morphological examination of isolated specimens and comparison with literature data
presented by Gusev et al. (1985).

Similarly as in the case of adult barbels, the spectrum of parasites found in adult
nase corresponded to that presented in most literature information on the parasite
spectrum and their spread in our area and their localisation in a host. The only
exception was the isolation of Ambiphrya sp. on the skin, nostrils and on the gills
of parent nases. Since the observed morphological finding did not correspond
with any described species of Ambiphrya (Shulman et al. 1984) the parasites
were simply denoted as Ambiphrya sp. (Fig. 2). The nase is not presented in
literature as being a host of Epistylis lwoffi, Trichodina pediculus, Tripartiella
copiosa. With regard to the occurrence of these parasites in our area and to a re-
latively broad spectrum of their hosts their isolation in Chondrostoma nasus cannot
be considered unusual but as broadening the host spectrum.

The observed parasitic fauna of juvenile nases was represented by ectoparasitic
protozoa with only slightly pronounced specificity. Ambiphrya sp., Epistyls lwoffi,
Trichodina pediculus and Tripartiella copiosa were among species isolated in Chon-
drostoma nasus and their occurrence was discussed previously.

Similarly as in adult fish of the preceding species, the finding of parasites in
adult chubs corresponded in most cases to literature data on the spectrum of
parasites and their spread in our area, and their localisation in the host. The
final determination of flagellates of Trypanosoma sp. could not be carried out due
to the poor quality of the stained preparation. Although the Leuciscus cephalus sp.
have not been presented in literature as a host of Trichodina fultoni the finding
cannot be considered as unusual. The broad host spectrum, as presented e.g.
by Shulman et al. (1984) confirms the only slightly pronounced host speci-
ficity.

The parasitic fauna of the examined juvenile chubs consisted mostly of ecto-
parasitic protozoa. Although in case of Epistylis lwoffi the Leuciscus cephalus
is not reported as being a host Shulman et al. (1984) admit a relatively broad
spectrum of hosts and our findings correspond with this opinion.

The parasitic fauna of juvenile asps also consisted mostly of ectoparasitic pro-
tozoa and their occurrence and localisation in hosts were not contradictory with
the literature data. In literature presented host spectrum of these parasites is so
broad that their occurrence in Aspius aspius cannot be considered as surprising.
The isolation of metacercariae Cotylurus pileatus in the body cavity of imported
Aspius aspius from Hungary cannot be regarded as unusual. The pathogenicity
of the observed invasion is difficult to assess. The fact is that the death of fish
not observed and the nutriture was also found to be good. A relatively high pre-
valence of the invasion confirms that the imported fish ¢ame from areas with a hig-
her concentration of gulls — definite hosts — and at the same time from areas
where first intermediate hosts occur. The only finding of the roundworm larva
in the body cavity of juvenile asp cannot be considered as too important from the
fish health point of view.
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All parasites found in other adult fish belonged to the group of commonly
occurring parasites with only slightly pronounced host specificity as reported: in
various literature data (e.g. Bychovskij et al. 1962; Ergens and Lom 1970;
Shulman et al. 1984; Vojtek 1974). Two species of protozoa (Ichthyophthirius
multifiliis and Trichodinella epizootica) were isolated also in the fry of the fish
studied in more detail. The parasites found did not affect the health of fish.

- Most of the parasites isolated in the fry of other fish reared in the fish-breeding
farm at Ttebi¢— Pouov were found also in the fry of the investigated fish species.
It confirms a common spread of these parasites in the surveyed fish-rearing farm.

The fry of the investigated fish species obtained by stripping is endangered
particularly by ectoparasitic protozoa with not well pronounced host specificity
already in the first weeks of life. Good level of feeding and zoohygienic conditions
together with the preventive antiparasitic baths in malachite green were adequate
to maintain good health status of the fry of the investigated fish, without greater
losses in stock and without the risk of spreading the invasive diseases.

In many fish-breeding farms the incorporation of aethiological agents,: e.g.
with tributary water or fishing gear (it applies fully to the investigated fish-bree-
ding farm) cannot be excluded. Thus, it is necessary to provide good conditions
of breeding (ample natural food, convenient temperature of water and its chemism),
regular examination of health of the fish and subsequent efficient preventive anti-
parasitic baths. Also, it is necessary to prevent the uncontrolled import of the fry
and stock fish from abroad. The presented measures, based directly on the results
of investigation, should be complemented by an efficient sanitation of rearing
premises after the hatching and rearing were finished, by a permanent examination
of the health status of fish in the hatchery and rearing farm with their con-
trolled stocking, or by declaring a veterinary protection area and introducing
¢all in all out” system for parent fish. ‘

Parazitézy plidku vybranych druhi #i¢nich ryb v podminkich uméléh6
vytéru a odchovu

V letech 1984 a% 1989 byla na specializovaném rybochovném zatizeni Ceského
rybéiského svazu v TiebiCi-Pousové, které lezi na fece Jihlavé (povodi Dunaje),
sledovéna problematika parazitdrnich invazi uméle rozmnoZovaného a odchoviva-
ného pludku fi¢nich druhti ryb (Barbus barbus, Chondrostoma nasus, Leuciscus
cephalus, Aspius aspius). Parazitologicky bylo vySetieno 979 kusi sledovanych
druhti ryb (846 juvenilnich, 133 adultnich) a 257 kusi jinych druht ryb.

Odchovavany pludek sledovanych druh@ ryb byl jiz v prvnich tydnech Zivota
ohroZovan pfedeviim ektoparazitickymi prvoky s nepfili§ vyhranénou hostitelskou
specifiCnosti.

Pfi odchovu je tfeba zajistit dobré chovatelské podminky, pravidelné sledovani
zdravotniho stavu a na jeho zdklad¢ provadéni ucinnych preventivnich antipara-
zitarnich koupeli. Tato opatieni je vhodné doplnit i¢innym zplisobem asanace
odchovnych zafizeni, sledovinim zdravotniho stavu ryb v napéjeci lihn€ a odchov-
ny a jeho kontrolovanym nasazovidnim, popfipadé vyhlifenim veterinirniho
ochranného pdsma a zavedenim uzavieného obratu hejna generaénich ryb.
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Mapa3nTo3bl ManbkoB U36PaHHLIX BUAOB PEUHOH PbIGHI B YCNOBUAX
WCKYCCTBEHHO# OTKNaAku MKpbl U pa3Be[eHUs

- B 1984 - 1989 rr. npoBoAWAM Ha cneunanusuposaHHOM pbiGOBOAUECKOM
o6bekTe Yewckoro pbiboBoaueckoro coisa B Tpuebuue-loywos, pacno-
noxeHHoro Ha peke Murnase (6Gacceinn [yHas), uccneaoBaHus npobnema-
TUKW napasbiTapHOW WHBa3sUU UCKYCCTBEHHO Pa3MHOXaeMbiX W pa3BOAM-
MbIX ManbkoOB peuHbiX BUAOB pbi6bl  (Barbus barbus, Chondrostoma na-
sus, Leuciscus cephalus, Aspius aspius). [lapa3uTonorMuecku uccneao-
Banu 979 WTyK usyuaembix BUAOB pbibbl (846 oBeHMNbHBIX, 133 B3pocabix)
W 257 WTYK APYruX BUAOB pbiBbI. '

Pa3BoanMbie ManbkKu UCCNEAYEMbIX BUAOB Pbibbl ye B TeueHUe NepBbiX
HeAenb XW3HW HaXOAWUNUCb NOJA Yrpo3oi MpexAae BCero sKTonapasuThue-
CKUMM NPOCTEAWIMMU C HE 0COBO UeTKo ofNpeAeneHHOW Cneuuctbukoin Xo-
3MHa. :

B npouecce pasBeaeHUss Heo6X0AMMO o6ecneuuTb €ro Xopoline ycno-
BUS, perynspHoe UccnesoBaHne COCTOSIHUA 340POBbs U, UCXOAS U3 pe3ynb-
ratoe, nposeAeHue 3MEKTUBHBIX NPOMUNAKTUUECKUX aHTUMapa3uTapHbIX
BaHH. [JlaHHble mepbi Lenecoo6pa3HO AONONHUTb 3(PMEKTUBHbLIM 0340PO-
BNEHWEM pbl6OBOAUECKOro 060PYAOBAHUSA, UCCNEAOBAHWEM COCTOSIHUS 340-
poBbsi pbibbl B MHKYGAUUOHHOW U pbiGOpa3BOAHE, KOHTPOAMPYEMOI PbiGO-
nocaakou, a Takxxe o6bsiBNEHUEM BeTepUHaAPHOM 3aliMTHON 30HbI U BHeApe-
HUEeM 3aKpbiTOro o60poTa KOCsika MaTOUHOMW Pbi6bl.
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