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Abstract

WillomitzerJ J.: Seasonal Dynamics of Parasitoses in Grasscarp (Utenopharyn­
godon idella) Fry and Fingerlings. Acta vet. Brno, 49, 1980: 269 - 277.

Examination of grasscarp (Ctenopharyngodon idella) fry and fingerlings from
the State Fishery, Pohorelice, for 3 years revealed grasscarp infestation with 12 parasi­
te genera or species. The intensity and extensity of infestation was highest in the
period August to October. The parasites involved were Chilodonella cyprini, Tri­
chodinella sp. and Trichodina domerguei f. magna, which were found from 1 week
after hatching, and Diplostomum sp., Ichthyophthirius multifiliis, Dactylogyrus sp.,
Diplozoon paradoxum, Cryptobia branchialis, Eimeria sp., Piscicola geometra and
Nematoda sp., which were demonstrated in grasscarp fingerlings. Moreover, there
were a few findings of Cysticercus Gryporhynchus cheilancristrotus which confirmed
a previous observation. Age-dependence of the intensity and extensity of infestation
was apparent particularly in Diplostomum metacercariae where the rate of infection
was' 100 % from 9 weeks of age and the number of parasites per host rose with
advancing age from 1.4 at 3 weeks to 34.7 at 16 weeks. The intensity and extensity
of Diplostomum metacercariae infection in grasscarp was related to the intensity and
extensity of infestation with Diplostomum cercariae in intermediate host snails.

Intensity and extensity of infestation, Cryptobia branchialis, Eimeria sp., Chilodonella
cyprini, Lchthyophthirius multifiliis, Trichodina domerguei f. magna, Trichodinella sp.,
Dactylogyrus sp., Diplozoon paradoxum, Cysticercus Gryporhynchus cheilancristrotus
Diplostomum sp., Nematoda sp., Piscicola geometra.

A considerable rise in the production of herbivorous fish will probably be one of the tasks facing
state fisheries in the next five-year-plans in Czechoslovakia. A prerequisite for this is the intro­
duction of artificial spawning. The role which herbivorous fish play in the production of animal
protein emerges, among other things, from the data on good economic results in the neighbouring
countries (D yk 1973).

After herbivorous fish from the Amur area of the USSR and China were acclimatized to the
conditions of the European part of the USSR and other socialist countries, the breeding problems
and fish disease control came to the fore (Lucky 1968). It became clear that the grasscarp (Cteno­
pharyngodon idella) harbours a number of parasites (Musselius 1966, 1969; Ivasik and Kula­
kovskaja 1968; Lucky 1968; Klenov 1971; Migala 1971; Meszaros 1971; Zitnan 1971;
a. 0.). Several studies have been published on the most important parasitic diseases of herbivorous
fish such as cryptobiosis (Brichuk 1969), diplostomosis (Molnar 1974, Kozak and Zitnan
1974, Havranek 1978), botriocephalosis (Kl enov 1971), ichtiophthiriasis (Ivasik und Kar­
penko 1966) and dactylogyrosis (Agapova and Akhmetova 19~).

The present study was designed to investigate the infestation of grasscarp fry and fingerlings
and to elucidate the seasonal dynamics and pathogenesis of the individual parasite species involved.
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Materials and Methods

The examinations were conducted on grasscarp fry and fingerlings reared in nursery and fin­
gerling ponds of the State Fishery at Pohorelice during a 3-year period. The fry were reared up to
3 weeks of age in monoculture in nursery ponds circa 2500 sq. m in area and then moved to fingerling
ponds circa 40000 sq. m in area where they were reared in polyculture (together with silver carp,
common carp, tench and other fish species) till they were transferred to storage ponds. All the
fingerling ponds were supplied with water from the river Iihlava. The nursery and fingerling
ponds were treated with chlorinated lime at 200 kg per 2500 sq. m each time after the rearing
was completed and the fish were caught. After being refilled with water, the fingerling ponds were
fertilized with swine slurry in two 1000 I doses given one week apart. The water temperature of the
ponds in summer months (July, August) ranged between 19 and 24 "C. Samples of the grasscarp
fry and fingerlings were taken in groups of 18 to 53 specimens at 1 to 35 weeks of age.

At the laboratories of the Veterinary Research Institute, Brno, the grasscarp fry and fingerling
specimens were measured and weighed and their skin, blood, gills, liver, kidney, intestines and
ocular lens examined according to Lucky (1976). The infestation was evaluated in terms of exten­
sity (i. e. percentage of grasscarp infected) and intensity (parasite number in individual infected
grasscarp for protozoa or mean parasite number per host for helminths). The number of protozoa
in individual hosts was assessed on the basis of protozoa seen in the microscopic field using a +
to + + + scale where +, + + and + + + indicate solitary protozoa, more than 10 protozoa
and more than 100 protozoa, respectively. Examination for blood parasites was supplemented
by staining with May-Griinwald-Giemsa (Jirovec 1948). Moreover, the silvering method was
used particularly for Trichodinella sp. and Trichodina sp. (Lucky 1976).

To investigate the relation between Diplostomum metacercariae infection of fish and intermediate
host snails, groups of various snail species were collected during the study and were examined for
the presence of Diplostomum cercariae. The cercariae thus obtained were used for experimental
infection of fish of the species Lebistes reticulatus. Species determination of Diplostomum meta­
cercariae was carried out by means of the silvering method according to Havranek (1978). Species
determinations of the other parasites were carried out according to Bychovsky et al, (1962).

Results

The examination of grasscarp fry and fingerlings from nursery and fingerling
ponds of the State Fishery at Pohorelice for 3 years revealed the presence of the
following 12 parasites in the organs given below in the brackets:

Cryptobia branchialis
Eimeria sp.
Chilodonella cyprini
Ichthyophthirius multifiliis
Trichodina domerguei f. magna
Trichodinella sp.
Dactylogyrus sp.
Diplozoon paradoxum
Cysticercus Gryporhynchus cheilancristrotus
Diplostomum sp.
Nematoda sp.
Piscicola geometra

Infestation of grasscarp fry reared in monoculture in nursery ponds from 1 to
3 weeks after hatching was first observed at 1 week of age, at which time Chilo­
donella cyprini, Trichodinella sp. and Trichodina domerguei f. magna were demon­
strated. At 3 weeks of age the fry were parasitized in addition particularly with
Dactylogyrus sp. and Diplostomum metacercariae.

Fingerlings 4 weeks and older in age reared in polyculture in fingerling ponds
harboured also Eimer-ia sp. and Piscicola geometra.
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Fingerlings aged 35 weeks were infested in addition with Diplozoon paradoxum,
Nematoda sp. and Cysticercus Gryporhynchus cheilancristrotus (Wed l, 1855). The
last-named findingswere rather rare and are a confirmationof previous observations
made in the same area (T omanek 1952) (Fig. 1).

F ig. 1.
Cysticercus Gryporhynchus cheilanc ristrorus, ( x 35)

Evaluation of the involvement of the individual genera in the infestation of
grasscarp fry and fingerlings at various ages (Tables 1 and 2) shows that Crypto­
bia sp. and Eimeria sp. were found only in fingerlings aged 35 and 11 weeks, re­
spectively, and that the intensity of infestation with these parasites was low.
Chilodonella cyprini, on the other hand, were abundant in fingerlings aged 16
and 35 weeks where the percentage of infected fingerlings amounted to 24.1 and
55.6 per cent, respectively. Ichthyophthirius multifiliis was found only in one fin­
gerling, and then only as a solitary finding.

Trichodina sp. and Trichodinella sp. were found very frequently and in high
numbers. The infestation with these two related genera was apparently not
age-dependent, since Trichodinella sp. was found in almost all age groups, with
the extensity of infestation ranging between 13.8 and 100.0 per cent. Dactylo­
gyrus sp. wasfound mainly in grasscarp fingerlings aged 3,4, 16 and 35 weeks; the
extensity of infestation was highest (57.7 per cent) at 3 weeks and the number
of parasites per host was highest (6.2) at 35 weeks of age.

Diplozoon sp., Cysticercus Gryporhynchus cheilancristrotus, Nematoda sp. and
Piscicola geometra were found almost exclusively in grasscarp fingerlings aged
35 weeks.

Age-dependence of the extensity and intensity of infestation was apparent
particularly in Diplostomum metacercariae which were first observed in grasscarp
fingerlingsat 3 weeksof age. The extensity of infestation with parasite rose steadily
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from 30.8 per cent at 3 weeks to 84.0
per cent at 5 weeks, reached 100 per
cent at 9 weeks of age and continued
at the same level till 16 weeks of age.
The mean number of parasites per
host rose from 1.4 at 3 weeks to 34.7
at 16 weeks of age (Table 2).

Examination of intermediate host
snails for Diplostomum cercariae during
the period May to October showed the
highest rate of infestation (62.5 to 100
per cent) in August (Table 5), i. e. at
the time that the rearing of grasscarp
fry was in progress. The highest in­
festation rate of snails in October (80
to 100 per cent) coincides with the
highest infestation (100 per cent) of
grasscarp fingerlings. In this connexion
it is of interest to note that attempts
at experimental infection of experi­
mental fish were most (80 and 50 per
cent) successful in August and Octo­
ber. It can therefore be concluded that
the high infestation of intermediate
host snails with Diplostomum sp. cer­
cariae in August to October in the field
is responsible for the high infestation
rate in fish during this period.

To find whether one or more species
of the genus Diplostomum are involved
in the infestations, the metacercariae
were examined for the location and
number of calcium bodies: Only one
specimen showed a different distribu­
tion of these- bodies (Fig. 2 and 3).
This cannot be regarded as evidence
that two species were involved; it may
well be that the metacercaria in ques­
tion was of different age.

Investigation of seasonal trends in
the infestation of grasscarp fry and fin­
gerlings (Tables 3 and 4) showed that
the extensity and intensity of infection
with Eimeria sp. were highest in Octo­
ber. Similarly, the extensity and in­
tensity of infection with Chilodonella
cyprini, Trichodina domerguei f. magna,
Trichodinella sp., Dactylogyrus sp. and
Diplostomum metacercariae were high­
est in August to October.
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Of the parasitized organs only the eyes infested with Diplostomum metacercariae
showed patho-anatomical changes, mainly purulent to necrotic in character and
occassionallya complete calcification(in 6 to 10 per cent of the fish). The changes
were often at variance with the intensity of infestation. Apparently a certain role
can be ascribed to duration of the infection, since most lesions were observed
in fingerlings aged 9, 10 and 16 weeks. The highest number of Diplostomum
metacercariae found in the eye of a grasscarp was 34 specimens.

Fig. 2 and 3.

Distribution of calcium bodies in Diplostomum metacercariae (simplified scheme)

Table 5
Infestation of intermediate host snails with Diplostomum sp.

Infection of
experimental fish

Lebistes ret.
(%)Planorbis

corneus
Lymnaea
peregra

Lymnaea
auricularia

Per cent infestation of intermediate host snails

Lymnaea
stangalis

1978/79
Month

I

I
!_-------------------------:------~--------

May
June
July
August
September
October

o
34.6
81.8

100.0
o

80.0

100.0
16.7

100.0

18.2

62.5

100.0

o

o
o

fish died
80.0
20.0
50.0

o = negative.
- = not examined.

It can be concluded that the most common parasitoses of crasscarp in the State
Fishery at Pohorelice are chilodonellosis, trichodinellosis, dactylogyrosis and
diplostomosis. Almost all causative agents of the parasitic diseases of grasscarp
are transferred to grasscarp fingerlingsfrom other fish species reared in polyculture
in fingerling ponds.

Discussion

Lucky (1968) in his study on diseases of herbivorous fish drew attention to
the possibility of parasite exchange between our traditional fish and newly intro­
duced herbivorous fish. The present study confirmed this view by demonstrat­
ing that some of the parasite species harboured by our traditional fish are respons­
ible, to a considerable degree, for losses among grasscarp fingerlings.

The evidence presented here suggests that the most common parasitoses among
grasscarp fry are chilodonellosis, trichodinellosis and trichodinosis and that
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grasscarp fingerlings become affected with advancing age with additional para­
sitoses, mainly dactylogyrosis and diplostomosis. These parasitic diseases play
also a role in the rearing losses among other economically important fish species.

The economic impact of fish loss due to Diplostomum metacercariae infections
is considerable. In the present study Diplostomum metacercariae infection was
found in all grasscarp fingerlings reared in fingerling ponds of the State Fishery
at Pohorelice from the 9th to the 16th week after hatching and 6 to 10 per cent
of the infested fish had extensive lesions in the eye. These fish do not take in food
because of blindness, lose in body mass and eventually die. The mean body mass
of grasscarp fingerlings examined was about 120 g. If 1 kg yearling costs 20 Kcs,
the annual loss due to Diplostomum infection per every 300 000 grasscarp 'finger-
lings amounts to 45 to 75 thousand Kcs, .

The parasite range found in grasscarp fingerlings in the present study is some­
what different from that reported by Soviet writers (Agapova and Akhmetova
1966; Musselius 1969). This is quite understandable considering the different
ecological conditions and the practice of grasscarp rearing in polyculture in Cze­
choslovakia. The results confirmed the view put forward by Vovk (1966) that
the examination for, and control of, parasites that may have an adverse impact
on fish farm economy should start in fingerling ponds.

Sezonni dynamika parazitoz u pludku amura bileho
(Ctenopharyngodon idella)

Behem tfileteho vysetfovani pludku bileho amura bylo zachyceno v odstepnem
zavodu Statniho rybarstvi v Pohotelicich 12 rodu, resp. druhu cizopasniku.
Intenzita a extenzita cizopasniku u pludku byla nejvyssl v obdobi od srpna do
fijna. Od stafi pludku 1 tydne byly zjistovany Chilodonella cyprini, Trichodinella
sp. a Trichodina domerguei f. magna. Dale postupne se statim pludku se objevuji
invaze Diplostomum sp., Ichthyophthirius multifiliis, Dactylogyrus sp., Diplozoon
paradoxum, Cryptobia branchialis, Eimeria sp., Piscicola geometra a Nematoda sp.
jako vzacnejsi vyskyt byl potvrzen nalez vyvojoveho stadia tasemnice Cysticercus
Gryporhynchus cheilancristrotus. Vztah stafi - intenzita a extenzita invazi byl
nejvice zretelny pfi vyskytu metacerkarii Diplostomum sp. Od stari pludku 9
tydnu bylo jiz 1000/0 zamoreni ocni motolici, pticemz intenzita invaze 3tydenniho
pludku 1,4 jedincu na hostitele stoupala umerne se statim pludku na 34,7 u 6ty­
denniho. Intenzita a extenzita metacerkarii motolice ocni u ryb byla v prubehu
sez6ny ve vztahu k intenzite a extenzite cerkarii v mezihostitelskych plzich,

Ce30HHaH ,D;HH.aMHKa napa3HT03GB MaJIhKOB Ctenopharyngodon idella

B TeqeHMe TpeXJIeTHerO MCCJIe,n;OBaHMH MaJIbKOB Ctenopharyngodon idella
6bIJIO yCTaHOBJIeHO B <pMJIMaJIe r ocy,n;apcrneaaoro pbI6oJIOBCTBa B I1orOp)KeJIM~aX

12 pO,n;OB HJIH BH,n;OB napa3HTOB. I1HTeHcHBHocTb H 9KCTeHCHBHOCTb napaaaros
MaJIbKOB 6bIJIa caMOH 60JIbllIOH B nepaon C aarycra no OKTH6pb. B B03pacTe MaJIb­

KOB O,n;HOH He,neJIH 6bIJIH YCTaHOBJIeHbI Chilodonella cuprini, Trichodinella
sp. n Trtctiodina domerquei t. magna. Ilocreneano C B03pacToM MaJIbKOB no­

HBJIHIOTCH MHBa3HH Diplostomum sp., lctithuoptithirtus multiiiliis, Dac­
tylogyrus sp., Diplozoon paradoxum, Cryptobia branchialts, Eimeria sp .. ,
Piscicota geometra H Nematoda sp. Peace 6bIJI yCTaHOBJIeH nepaoaaaansnsni
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STarr paannrna co.mrrepa Cysticercus Gryporhynchus cheilancristrotus.
Coornourenne sospacr - llHTeHCllBHOCTb II 8KCTeHCHBHOCTb HHBasllM 60JIee HBHO

Ha6JIIO,llaJIOCb npn HaJIllqllH MeTau;epKapHH Diplostomum sp. Y MaJIbKOB C BOS­

pacra 9 nenczrs Ha6JIIO,llaJIOCb yxce IIOJIHOe aapaaceaae rJIaSHOH <I>acI~llOJIOll, npa
8TOM llHTeHCllBHOCTb HHBaSllll TpeXHe,1l;eJIbHOrO MaJIbKa 1,4 HH,1l;llBll,1l;YYMa na xos­

anaa rrapaaaros YBeJIHqHBaJIaCb npOIIopU;llOHaJIbHO BJ3paCTY MaJIbKOB na 34,7
y uiecrnaene.m.noro. I1HTeHcllBHoCTb H 3KCTeHCHBHOCTb r-rerauepxapmt rJIaSHOll

q,acU;llOJIbI Y PbI6 B reaenae ceaona HaXO,1l;llJIaCb B OTHOIIleHHH K llHTeHCllBHOCTII

11 3KCTeHCMBHOCTM nepxapair B racrporroztax - npoMefKYTOqHbIX XOS.HeBax.
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