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Abstract

Scholz T., V. Speta, J. Zaji¢ek: Life History of the Tapeworm Khawia sinensis
Hisii, 1935, a Carp Parasite in the Pond Dragsky Skaliany near Blatnd, Czechoslo-
vakia. Acta vet. Brno, 59, 1990: 51—63.

The life cycle of the tapeworm Khawia sinensis was studied on the basis of exa-
mination of 280 stock carp (Cyprinus carpio — K 1—2)) and 9 671 water oligochae-
tos of the families Tubificidae and Naididae from the pond DraZsky Skali¢any near
Blatn4 from May 1987 to July 1988. The results showed the presence of the para-
site in the pond throughout the year; the highest infestation of the carp was observed
in late spring (May) and was followed by subsequent gradual departure particu-
larly of gravid K. sinensis from the hosts at the end of June and at the beginning
of July. Reinfection of the fish began in mid July. K. sinensis with eggs were found
throughout the observation period. After dehelminthization the number of infested
carp decreased but rose again within a month in consequence of reinfections. The
intermediate host of K. sinensis in Czechoslovakia was ascertained for the first time
under natural conditions. In the locality under study it was Tubifex tubifex (probably
the exclusive intermediate host of K. sinensis there) which is not the dominant species
in the pond compared with members of the genus Limnodrilus. K. sinensis larval
stages can survive in intermediate hosts over winter when the pond is drained and
its bottom is exposed to frost. Disinfection of the bottom with quicklime produced
a considerable decrease in the incidence of T. tubifex, but a small proportion of
K. sinensis larvae survived in these intermediate hosts and became the source of infec-
tion for the new stock in spring 1988.

Tapeworm Khawia sinensis, carp, tubificids, life history, seasonal dynamics of incidence
and maturation

The tapeworm Khawia sinensis Hsii, 1935 (Cestoda: Caryophyllidea), a carp parasite, has been
spreading considerably in many ponds over a large area of Czechoslovakia during the last decade.
A similar situation exists in a number of other countries where this originally non-European tape-
worm species has become quite common. As the disease produced by K. sinensis has a major eco-
nomic effect and may even result in death loss in carp (Kulakovskaya 1963, Shcherban 1965,
Prouza and Tesardik 1977 a. o.) this parasite has received considerable attention (Kulakov-
skaya and Krotas 1961, Kulakovskaya et al. 1965, Sapozhnikov 1970, 1971, 1972, Lozin-
ska-Gabska 1981 a. 0.). Most studies along this line recorded the incidence of K. sinensis in
new localities and were focussed mainly on the possibilities of prophylaxis. Therefore some
aspects of the biology and epizootiology of this tapeworm of major economic importance still
remain undisclosed. No data at all are available on the biology of K. sinensis in Czechoslovak ponds
because previous studies in this country by Tesaréik and Prouza (1977), Prouza and Tesarc¢ik
(1977) and Prouza (1982) were either concerned with the therapy of infected carp or were based
on the results of mainly Soviet investigators.
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For oiir study wé chose the pond Drajsky Skaliany because of the possibility of long-term
collection of fish samples and because the infestation of carp with K. sinensis in this pond was rather
high at the beginning of our observations. Thanks to the understanding of the personnel of the
respective branch plant dehelmithization of the fish was carried out as late as one month before
fishing. In the aforementioned pond we studied the occurrence of K. sinensis both in definitive

~hosts (carp) and in potential intermediate hosts — water oligochaets of the families Tubificidae
and Naididae.

Materials and Methods

The pond Drazsky Skali¢any in which our investigations were conducted lies 437 metres above
sea level about 3 kilometres north-east of Blatnd (catchment area of the river Lomnice). Its area
is 6.1 hectares and its maximum depth is 2 metres. At the time of our research the stock consisted
of stock carp (35 000 K,) originating from a fingerling pond, Dalina near Blatnd. The fish were
caught by means of cast nets, mostly after the fish were fed. In 1987 carp samples were obtained
at approximately 2-week intervals from mid May to mid November (see Table 1). A total of 193
carp were examined. In October 1987 (23 Oct.) dehelminthization was carried out with Taeni-
fugin carp in doses recommended by the manufacturer. In February 1988 the pond bottom was
disinfected with quicklime in doses of 3 000 and 7 500 kg. In 1988 three further fish samples were
taken: 30 carp were obtained upon fishing a fingerling pond, Stéirka, the stock of which was trans-
ferred to the pond Drazsky Skali¢any and a total of 57 carp were obtained for examination from
the pond DraZsky Skali¢any on two further occasions. The objective of these collection was to
obtain information on the occurrence of K. sinensis in the locality after the pond was drained and
disinfected and a new stock was planted.

The catch was transported alive to the Institute of Parasitology Czechoslovak Academy
of Sciences, Ceské Budé&jovice, and dissected there mostly the same day or the next day at the latest.
The location of K. sinensis in the gut was recorded and the parasites were then removed from the
gut and transferred to water. After relaxation in a refrigerator they were fixed with 4 %, formalin
under pressure. For assessment of their sexual maturity the majority of K. sinensis recovered
(281 specimens) were stained with Schuberg’s carmine, dehydrated with increasing concentrations
of alcohol, cleared with carbolxylol and mounted in Canada balsam. They were divided into the
following four groups: Group I (juvenile tapeworms) — gonads, except genital primordium, not
developed; Group II (maturing tapeworms) — gonads in the process of development; Group III
(mature tapeworms) — gonads developed, without eggs; Group IV (gravid tapeworms) — eggs
in uterus. In each fish sample the per cent proportions of K. sinensis in the four groups were cal-
culated and seasonal dynamics of the maturation of the parasite was assessed. To obtain information
on the location of the parasite in the gut of hosts and its seasonal changes the gut was divided
into 4 parts: anterior part down to the first intestinal loop, henceforward referred to here as >’wi-
dened gut”, and the anterior, middle and posterior thirds of the remaining portion of the gut.
Also in this case the per cent proportions of K. sinensis found in the aforementioned parts of the
gut were calculated in each evaluated fish sample.

The degree of infestation of the fish was characterized using the following terms (Margolis
et al. 1982): prevalence (per cents hosts infected out of total number of fish examined in the sample),
mean intensity of infection (mean number of parasites per infected fish), minimal and maximal
intensity of infection (the lowest and the highest number of parasites in a host).

Together with the fish, mud samples containing oligochaets were taken from the pond
to find intermediate hosts of K. sinensis. The mud was obtained from the bottom with an Eckman-
-Birg grab over an area of 225 sq. cm. The samples were taken from depths of 180 to 200 cm at
the site where the mud layer was highest (about 25 metres distant from the outlet). The number
of mud collections during the observation period varied (mostly 5 collections in 1987 and 10
collections in 1988). The mud obtained was sifted through 0.50 to 0.75 mm mesh-nets directly
on the spot and then examined for the presence of tubificids and naidids with a microscope in the
laboratory. Species of the genus Limnodrilus were determined only in adult specimens. The
determination was carried out according to Hrabé& (1981).
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Results
Incidence of K. sinensis in the Definitive Host

In 78 out of the 193 carp examined in 1987 a total of 303 K. sinensis were found
(prevalence, 40.4 9%,; mean intensity, 3.9). Values for the intensity of infection
ranged from 1 to 36 parasites. A survey of the infestation of carp in 1987 together
with tglle results of examination of three fish samples obtained in 1988 is shown
in Table 1.

Table 1
Survey of carp (Cyprinus carpio —K,_,) examined from the pond Dra%sky Skalitany and their infestation
with the tap m Khawia sinensi
Dat ?Vatet No. of carp Prevalence No. of . I:Aeant
ate emp. o intensity
(&%) examined infected (%) tapeworms (min. —max.)
1987
13. 5. 15 1 1 — 7 -
26. 5. 16 8 5 - 56 11 (1-32)
17. 6. 17 15 6 40 16 3(1-6)
29. 6. 23 18 0 - — -
16. 7. 26 16 8 50 70 9 (1—36)
30. 7. 18 15 8 53 17 2(1—4)
11. 8. 17 16 8 50 36 5(1—13)
25. 8. 22 16 9 56 32 4(1-9)
8. 9. 17 14 8 57 22 3(1-5)
22.9. 20 18 13 72 26 2(1-5)
7. 10. 14 5 2 - 3 —(1-2)
20. 10. 11 16 5 31 8 2(1-3)
2. 11. 7 15 1 7 4 -4
16. 11. 3 20 4 20 6 2(1-2)
Total - 193 78 40 303 3,9 (1—-36)
1988
12, 4.%) 10 30 5 17 6 1(1-2)
14. 6. 19 26 10 38 21 2(1—-4)
1.7. 20 31 4 13 14 ; 4(1-9)
i

*) Carp from the fingerling pond Starka before their release into the pond DraZsky Skali¢any

Food of Carp Examined

With the exception of two fish of 25 August 1987 the gut of all carp was filled
with food. The gut contents consisted of feed, mud with benthos residues, mainly
chironomid larvae or corixids, plankton crustaceans, particularly Cladocera,
and in autumn also Copepoda, paste-like chyme or plant residues. Besides the
food that was found in a large proportion of fish examined from mid June to
the beginning of November a predominance of plankton crustaceans was de-
tected in 1987 in the food of carp caught in spring, whereas benthos animal
residues more or less prevailed in summer and autumn. Mud with benthos re-
sidues was found in the gut contents of carp most frequently in mid July, in
August and the end of September. On the whole, benthos residues were found
in the gut of 72 carp. i. e. in 37 9, of the fish. Tubificidae were found only in
the gut contents of a fish examined at the beginning of October. Examination
of its gut contents detected about 50 specimens of the genus Limnodrilus (L. hel-
veticus, L. hoffmeisteri, L. claparedeanus), most of which were still alive.
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Fig. 1. Seasonal dynamics in the incidence of Khawia sinensis in stock carp (Cyprinus carpio — K,_,)
from the pond DraZsky Skali¢any near Blatnd in 1987

Seasonal Dynamics of the Incidence of K. sinensis

Data on seasonal changes in the infestation of carp from the pond DraZsky
Skali¢any in 1987 are shown in Table 1 and jFig. 1. In 1988 K. sinensis were
found in all three fish samples (Table 1).

Seasonal Dynamics of K. sinensis Maturation

To assess the seasonal dynamics of K. sinensis maturation examined in 1987
a total of 281 K. sinensis were evaluated. Of these, 118 (42 9,) specimens were
juvenile tapeworms (Group I), 68 (24 9%,) were maturing tapeworms (Group
II), 33 (12 9%,) were mature tapeworms (Group IIT) and 62 (22 9,) were gravid
tapeworms (Group IV). Per cent contributions of the four groups to the fish
samples obtained during the period under study are shown in Fig. 2.

In the carp examined in 1988 all four groups were represented and the re-
spective counts were as follows: 12 April (pond Stirka) — out of 6 K. sinensis
recovered 5 were mature and 1 was gravid; 14 June (pond Drazsky Skali¢any) —
out of 8 K. sinensis 6 were juvenile, 1 was maturing and 1 was gravid; 1 July
(pond Drazsky SkaliCany) — out of 14 K. sinensis 2 were maturing, 4 were mature
and 8 were gravid.
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Fig. 2. Seasonal dynamics in the maturation of Khawia sinensis in stock carp (Cyprinus carpio —
K,_;) from the pond DraZsky Skali¢any near Blatné in 1987 (for division of K. sinensis into groups
see Materials and Methods)

Location of K. sinensis in the Gut of Hosts

The parasite was found in all parts of the gut of carp but its distribution was
uneven: 222 (73 %,) K. sinensis were found in the widened gut®, particularly in
its posterior portion before the first intestinal loop, 63 (21 %,) K. sinensis in the
anterior third, 13 (4 %) in the middle third and 5 (2 9,) in the posterior third of
the remaining part of the gut. Seasonal changes in the location of K. sinensis in the
indivudal parts of the gut are shown in Fig. 3.

Incidence of K. sinensis in the Intermediate Host

A total of 9 671 oligochaetopods of the families Tubificidae and Naididae from
27 collections were examined for the possible presence of K. sinensis larval stages
between May 1987 and June 1988. A survey of the results is presented in Table 2.
K. sinensis larvae were found only in tubificids of the species Tubifex tubifex
(Miill.). A survey of infestation of these tubificids together with the dimensions
and location of K. sinensis larvae is shown in Table 3. The degree of their develop-
ment as recorded during the period under study was as follows: the smallest larvae
were found at the beginning of the sampling program (May and June 1987) and
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Table 2
Survey of oligochaets examined from the pond Dra¥sky Skali¢any
Tubificidae Naididae
Date
1% 2 3 4 Total 5 6 Total

1987
13. 5. 5 1 6 31 43 - - -
26. 5. 17 1 7 27 52 - - -
17. 6. 13 - 9 30 52 — - -
29. 6. 10 — 4 57 71 - - -
16. 7. 4 - 19 26 49 - - -
30. 7. 7 — 5 14 26 - — -
11. 8. 20 1 2 102 125 2 - 2
25. 8. 38 — 18 268 324 - - -

8.9. 52 — 10 407 469 - - -
22,9, 95 2 6 474 577 — - -

7. 10. 101 1 8 364 474 1 — 1
20. 10. 117 1 5 460 583 86 60 146

2. 11. 97 - 21 399 517 3 — 3
16. 11.%) 6 - 13 63 82 - - -

8. 12. 13 1 87 314 415 - — -
1988

7. 1. 62 1 423 764 1250 - — -
19. 1. 19 — 193 416 628 - . —

2.2, 23 1 204 281 509 - — -
16. 2. 41 — 132 280 453 — b -

1. 3. 2 - 27 117 146 - - -
14. 3. 11 - 76 281 368 - - -
29. 3. 84 - 140 575 799 - -- -
12, 4.3) 1 - 105 113 219 —_ - -
26. 4. 11 — 130 340 481 - — -
10. 5. - - 47 203 250 - -
24. 5. 5 2 57 236 300 - -
14. 6. 4 - 28 225 257 - -
Total 858 12 1782 6 867 9519 92 60 152

Explanations: *) 1 — Tubifex tubifex, 2 — Limnodrilus udekemianus, 3 — adult Limnodrilus spp., 4 — juvenile Limnodri-
lus spp., 5 — Dero spp., 6 — Nais pseudoobtusa; ') — fishing out, 2) — bottom liming, 3) — plantation of new stock carp.

infective procercoids were first recovered in July. After the pond bottom was
disinfected with quicklime in mid February no K. sinensis larval stages, except 4
specimens at the end of March, were found till the end of the observation period
(June 1988). In these samples, however, T. tubifex counts were very low (11 spe-
cimens at the highest).

Discussion

The results of observations on the incidence of K. sinensis in intermediate and
definitive hosts from the pond Drazsky SkaliCany enable us to reconstruct the
life history of this parasite in the pond under study in 1987. The high level of infes-
tation of the carp in spring shortly after their transference from the fingerling pond
Dalina was probably the result of their infection contracted in the fingerling pond
in autumn of the previous year. After the carp were transferred to the pond Draz-
sky SkaliCany K. sinensis became sexually mature in spring and began to produce

Fig. 3. Seasonal changes in the location of Khawia sinensis in the gut of stock carp (Cyprinus

carpio — K,_,) from the pond DraZsky Skalitany near Blatna in 1987. Portions of the gut: (1)

<‘widened gut’’, (2) anterior third, (3) mid third, (4) posterior third of the remaining gut portion
(see Materials and Methods)



Table 3
Survey of the infestation of Tubifex tubifex with Khawia sinensis larvae
No. tubificids No. of Mean Dimensions of larvae
Date . el intensity Location?)
CXAI- infected (%) | [27V8¢) (min. — max.) (mm)

1987
13.5. 5 0 - — — - -
26.5. 17 1 6 2(—) 2(2) 13.—14.%) 0.8—0.9x0.10—0.20
17. 6. 13 1 8 2(-) 2(2) 14. 0.1-1.3x0.04—0.16
29. 6. 10 1 10 2(=) 2 () 9. —40. 0.2—0.5x0.04—0.06
16. 7. 4 3 - 10 (2) 33(3—-49 ©9.—-20. 0.5—3.4x0.07—-0.37
30. 7. 7 2 - 7(3) 3.5(2—-5) 9.—15. Not measured?)
11. 8. 20 1 5 2(-) 2(2) 11.—15. 0.8—1.4%x0.16—0.23
25, 8. 38 9 24 26 (6) 2.9 (2—-5) 10.—15. 0.2—7.8x0.06—0.43

8.9. 52 5 10 (@) 1.8(1-3) 11.—-15. 0.5—2.2x0.17—0.25%)
22.9. 95 5 5 14 (3) 2.8 (1-5) 9.—17. 0.3—2.5x0.07—0.46°)

7. 10. 101 5 5 15 (5) 3(2-5) 9.—17. 0.7—2.0x0.14—0.40%
20. 10. 117 7 6 20 (8) 3.3(1-6) 8.—16. 1.0—1.6x0.14—0.20%)

2.11. 97 3 3 13 (1) 43 (2-7) 8.—19. 0.2—2.2%0.06—0.57
16. 11. 6 2 — 4 (2) 2(+—4) 8.—14. Not measured?)

8. 12. 13 2 15 4(3) 2(1-3) 8.—13. 2.6—3.0x0.35
1988

7.1. 62 10 16 32 (10) 3.201-7 7.—-17. 0.2—-3.5x0.05—0.67
19. 1. 19 2 11 6 (1) 3.0 (1-5) 9.—33. 0.9—2.6 X0.26 —0.46

2.2, 23 4 17 11 (4) 3.7)3—4) 9.—28. 0.2—0.4 X 0.04—0.06%)
16, 2. 41 6 15 15 (6) 2.5 (2-3) 8.—22. 2.2—3.0X0.46 —0.55%)

1.3. 2 0 - - - - -
14. 3, 11 0 - - - - -
29. 3. 84 2 2 4 (3) 2(1-3) 8.—13. Not measured?)
12. 4. 1 0 - - —_ - -
26. 4. 11 0 — - - - -
10. 5. 0 - - — - - -
24, 5. 5 0 - - — — -
14. 6. 4 0 —_ - - - -
Total 858 71 8.3 198 (59) 281-7 8.—40. 0.1—7.8x0.04—0.67

Explanations: 1) — No. of procercoids in brackets; 2) body segments of tubificids; 3) — procercoids used for experimen-
tal infection of fish (Scholz 1988)

eggs. This appears from the high proportion of gravid tapeworms in samples
collected during this period.

In eggs released by K. sinensis in late spring and at the beginning of June on-
cospheres developed in the bottom of the pond within 3 to 4 weeks. After in-
gestion of these oncospheres-containing eggs by Tubifex tubifex infective pro-
cercoids developed in the intermediate hosts during a few (about 6 to 8) weeks,
i. e. at the turn June-July. New infections of the carp with these procercoids
occurred from the beginning of July to the autumn 1987. This appears from the
fact that during this period tubificids were found to contain fully developed pro-
cercoids and juvenile tapeworms were first recovered from the gut of the carp.
These young tapeworms originated presumably from a very recent infection, jud-
ging from our previously published data on the development of K. sinensis in the
definitive host within 1 to 2 weeks of infection (Scholz 1988).

No juvenile K. stnensts, however, were recovered in spring and early summer
1987. Two explanations of this absence of young tapeworms can be offered:
(1) The parasite was introduced in the pond Drazsky SkaliCany with the planting
of the fish in spring 1987. Regular veterinary inspections had previously detected
the incidence of K. sinensis in this pond for the last time in spring 1985. Upon
transference of the fish from the fingerling pond Dalina in spring 1987, on the other
hand, K. sinensis were recovered from 33 9, of the carp examined at an intensity
of 1 to 3 specimens. These facts together with the findings of gravid parasites
shortly after the fish were planted (in May) and the absence of procercoids from
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tubificids at this time support the afore-mentioned hypothesis. (2) Another possib-
le explanation of the absence of juvenile tapeworms in late spring and in June
might be the composition of carp food. In spring stock carp feed mainly, and oc-
casionally even exclusively, on plankton and it is only in late spring that the fish
begin gradually to consume benthos, i. e. also tubificids. This hypothesis is sup-
ported by the finding of a small number of carp (4 out of 42) with benthos residues
in the gut upon examination in May and June and by the fact that the first findings
of juvenile tapeworms in the fish from mid July were accompanied by an increased
proportion of carp (11 out of 16 carp examined) having benthos residues in the
gut. Also in the carp examined in summer and early autumn, i. e. at the time
that juvenile tapeworm counts were high, the findings of benthos residues in the
gut were very frequent. The solitary finding of tubificids in the gut can be accoun-
ted for by the fact that these oligochaets are decomposed in the fish gut very
rapidly (within a few hours) and afterwards can be detected only under a microsco-
pe (Kennedy 1969). However, the presence of chironomid larvae and possibly
the residues of other benthic animals provide indirect evidence for the consump-
tion of tubificids because the contribution of tubificids to benthos in the pond
Drazsky Skalicany is high (the ratio of tubificids to chironomid larvae in the mud
samples was 3.9 : 1).

The highest infestation of the carp was recorded in May, similarly to our pre-
vious observations on two-year-old fish from the pond Nadéje near Lomnice nad
Luznici (Scholz 1988). Likewise Sapozhnikov (1970) reported the highest
infestation of stock carp in May and June. This investigator also found a marked
decrease in the numbers of both infested fish and tapeworms in July, which is in
keeping with our observations. Kulakovskaya (1963), on the other hand, repor-
ted that the incidence of K. sinensis in stock carp peaked in autumn. Presumably
these differences reflect the differences in ecological conditions in different locali-
ties. Moreover, treatments such as supplementary feeding pond fertilization and
liming, and fish dehelminthization exert major effects on the life cycle of the pa-
rasite in each locality.

At the end of June 1987 no K. sinensis were recovered from any of the fish exa-
mined. One of possible explanations, the hypothesis of a direct effect of incrased
water temperature on premature departure of tapeworms from the gut of hosts, is
refuted by our findings of a total of 70 K. sinensis in 50 %, of the carp from the pond
Drazsky SkaliCany examined in mid July 1987, at which time the water tempera-
ture 30 cm below the level reached 26 °C. Also the findings of K. sinensis in the
carp examined at the beginning of July and the results of an experiment with
K. sinensis survival in fish at 21 °C to 22°C (Scholz 1988) provide further evi-
dence against the afore-mentioned hypothesis. In our view, the departure of
K. sinensis from fish in late spring is influenced by high water temperature only
indirectly inthat higher temperatures accelerate sexual development of the parasite
culminating in egg production and subsequent departure of gravid tapeworms
from the body of iosts. The sample of K. sinensis found in the carp in mid June
consisted en tierely of gravid tapeworms.

Before fishing out the pond Drazsky Skali¢any in 1987 the fish were dehelmint-
hized prior to their transfer to a storage pond. In consequence, the infestation of
the carp decreased but it was as early as one month after the medication that
the parasite was found in the gut of 20 9, of the fish examined. This suggests that
the fish may have become reingected soon after their dehelmithization. This hy-
pothesis is fully supported by the findings of juvenile K. sinensis in November,
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The afore-mentioned reinfections are made possible by the presence of infective
K. sinensis procercoids in tubificids at the bottom of the pond, a view confirmed
also by our observations of the incidence ov K. sinensis larval stages in the inter-
mediate hosts.

Our examination of water oligochaets from the bottom of the pond under
study revealed the parasite only in tubificids of the species Tubifex tubifex. The
identity of these larvae was confirmed by successful experimental infection of carp
(Scholz 1988). Our attempts to detect K. sinensts larvae in members of the genus
Limnodrilus yielded negative results in spite of the large number (8 661) of the speci-
mens examined. Likewise Ilyushina (1987) examining tubificids from Byelorussi-
an ponds found K. sinensis larval stages only in T. tubifex but not in the second do-
minant species, Limnodrilus hoffmeisteri. In her study, however, T. tubifex was the
most frequently found species, whereas in the pond Drazsky Skaliany T. tubifex
is relatively rare. Thus our results are at variance with the conclusions of Kuchin-
ska (1972) according to whom the intermediate host of K. sinensis is generally
one of the dominant tubificid species in the respective locality.

T. tubifex has been described as a suitable intermediate host of K. sinensis under
both experimental and natural conditions (Kulakovskaya 1963, Sapozhnikov
1972, Demshin and Dvoryadkin 1980). Of interest is the absence of K. sinensis
larvae from L. udekemianus and L. hoffmeisteri in the pond Drazsky Skali¢any con-
sidering that the two species have been reported as experimental intermediate
hosts of K. sinensis (Kulakovskaya 1963). In the present study, however, only
very few specimens of L. udekemianus were examined. Considering this fact and
the results of our previous experiments (Scholz 1988) where this species appeared
to be a suitable intermediate host of K. sinensis its possible, though presumably
only minor, role in the circulation of K. sinensis in the locality under study cannot
be entirely excluded. As to species Limnodrilus (L. hoffmzisteri, L. helveticus and
L. clapardeanus ), however, the numbers of the specimens examined in our study
were sufficient to allow us to exclude them, with reasonable probability, as interme-
diate hosts of K. stnensis in the pond Drazsky Skali¢any. Moreover, neither of these
species became infected in our previous attempts at experimental infection with K.
sinensts oncospheres (Scholz 1988). However, the resolution of the question of the
species specificity of K. sinensis to the species of intermediate host in our conditions
requires besides experiments further observations on larval stages from the field.
In the present study tubificids of the species T. tubifex and members of the genus
Limnodrilus were found throughout the observation period (from May 1987 to
June 1988), i. e., also in mud samples collected from the bottom of the pond
Drazsky SkaliCany after it was drained, i. e., from November 1987 to mid February
1988. Whereas the number of tubificids of the genus Limnodrilus was large after
the pond was drained, the number of T. tubifex specimens showed a distinct de-
crease during this period. However, the percentage of infected T. tubifex as well
as the number of K. sinensis larvae including infective procercoids during the
afore mentioned period were considerable (11 to 17 %, ; 68 larvae from 5 collec-
tions). Our findings therefore confirm the hypothesis of Kulakovskaya et al. (1955)
that K. sinensis larval stages can overwinter in tubificids even in mud at the bottom
of drained ponds.

The liming of the pond Drazsky Skali¢any with quicklime in mid Februray 1988
had a very marked effect: all mud samples collected from the bottom of the pond
contained lime residues and remnants of dead chironomid and tubificid larvae
till the end of spring. In spite of their survival in deeper layers of the bottom
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chironomid larvae and particularly tubificid larvae of the species T. tubifex de-
creased markedly in number during this period. It is primarily this considerable
decrease in T rubifex numbers in the samples that can account for the fact that
except 4 K. sinensis larvae found in 2 tubificids at the end of March no other lar-
vae of the parasite were recovered from the intermediate hosts. The afore mentio-
ned solitary finding of K. sinensis larvae originated from a collection containing 82
T. tubifex, whereas in the other samples collected from February to June the num-
bers of T. tubifex did not exceed 11 specimens. In spite of the marked decrease in
intermediate hosts after the pond bottom was limed at least a small of K. sinensis
larvae survived till the spring months and became the source of infection for new
stock fish in the following year. This view is supported by the findings of juvenile
K. stnensis in the carp examined in June and July 1988.

Although K. sinensis were found in all portions of the carp gut examined the
pattern of their distribution was far from uniform. The predilection site of K. si-
nensis location was the proximal half of the gut, particularly its anterior *’widened*¢
portion. These observations are in keeping with our previous findings in most
carp examined in other localities (Scholz 1988) and are also in harmony, except
one report (Jara and Szerow 1981), with the bulk of published evidence (Murai
and Monar 1975, Prouza 1981, a. o.).

Our results confirmed the important role of tubificids as intermediate hosts of
K. sinensis and particularly as a source of infection for new stock fish because of
their capability to overwinter at the bottom of drained ponds and survive, though
to a limited extent, the disinfection of the bottom with quicklime. The findings
reported here also showed the value of veterinary measures preventing the spread
of K. sinensis to new localities.

Zivotni cyklus tasemnice Khawia sinensis Hsii, 1935, parazita kapra,
v rybnice DraZsky Skali¢any u Blatné

Na zikladé vySetfeni 280 kusi nasady kapra (Cyprinus carpio — K,_,) a 9 671
jedince vodnich malos$tétinatch (Oligochaeta: Tubificidae a Naididae) z rybnika
Drazsky Skaliany u Blatné byl od kvétna 1987 do cervence 1988 sledovan Zivotni
cyklus tasemnice Khawia sinensis. Vysledky ukdzaly celorocni vyskyt parazita
s nejvy$$im napadenim kaprti na konci jara (kvéten) ndsledovany postupnym od-
chodem pfedevsim gravidnich jedincii z hostiteld na konci Cervna a zacatku cer-
vence. Od poloviny Cervence dochdzelo k reinvazim ryb. Tasemnice s vajicky byly
naléziny po celou dobu sledovéani. Provedeni dehelmintizace sice vedlo ke sniZeni
pocétu napadenych kapri, ale v disledku reinvazi se jejich pocet jiz béhem mésice
opét zvysil. Poprvé v Ceskoslovensku byl v pfirodnich podminkich zjitén mezi-
hostitel tasemnice K. sinensis. Na sledované lokalité je jim (pravdépodobné vy-
hradn&) niténka Tubifex rubifex, ktera v rybnice nepfedstavuje dominantni druh
ve srovnani se zastupci rodu Limnodrilus. Larvalni stadia parazita jsou schopna
prezivat v mezihostitelich i pres zimni obdobi v dob& vypusténi rybnika a vymrz-
nuti jeho dna. Provedeni dezinfekce dna rybnika palenym vépnem po jeho napus-
téni sice velmi silné sniZilo poletnost nitének T. zubifex, ale mala Cast populace
larev tasemnice v téchto mezihostitelich pfezila a na jafe se stala zdrojem nakazy
pro novou rybi obsadku. 4
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¥usHeHHblii yukn yecroawt Khawia sinensis Hsii, 1935,
napa3urta Kapna, B npyay /[lpawxcku-Ckanuuanu 6nu3 BnatHoit

Ucxoas w3 uccnepoaHus 280 nocapouHbix kapnos (Cyprinus carpio
— K;5) v 9671 oco6u manowetuHkoBbix uepBe# (Oligochaeta: Tubi-

ficidae v Naididae) npyaa /JpaxaHcku-CkannuaHn 6nu3  BnaTtHoM,
c mas 1987 r. no uionb 1988 r., npoBOAMAN HA6NIOAEHUS KU3HEHHOIO LUMKANa
LecToabl Khawia sinensis. Pe3ynbTaTbl BbISBUAW KPYrNOroAWUYHOE Ha-

NWuMe napasuTa C MaKCUMManbHbiM 3apaXeHWeM KapnoB B KOHLE BECHbI
(mait) ¢ nocnepylowMum NOCTENEHHbIM BbIXOAOM MpPEXAE BCEro OCEMEHEH-
HbIX 0cO6ei U3 X035ieB B KOHLE UIOHA U B Hauane uions. C NonoBUHbI UIONA
Habnopanacb peuHBasusa pbi6. Llectoa ¢ avMukamu Haxoaunu B TeueHUe
BCero Ha6niopaemMoro nepuopa. XoTs U BbIMONHEHHAs fAerelbMeHTU3aLMUA
npuBena K NMOHWXEHWIO UUCNEHHOCTU 3apaXeHHbIX KapnoB, OAHaKO B pe-
3ynbTaTe peMHBa3sUM UX UUCNEHHOCTb BHOBb YBeNWuMNacb yxe B TeueHue
oaHoro mecsiua. B UexocnoBakuu 6bin B €CTECTBEHHbIX YCNOBUAX BMepBble
BbISIBNEH NMPOMEXYTOUHbIA X035MH uectoabl K. sinensis. B uccneayemom
npyay YnoOMsHYTbIM MPOMEXYTOUHbIM XO3sMHOM sBAsieTcs (no Bcei Be-
posTHOCTU uckniouutenobHo) Tubifex tubifex, He npeacTaBaslOWMUI AO-
MUHUPYIOLLKUIA BUA NO CPaBHEHUIO C NpeAcTaBUTENsIMU poaa Limnodrilus.
NnunHkn napasuTa B COCTOSIHUM BbIKUBaATb B NMPOMEXYTOUHbIX XO3sieBax
B TeueHWe 3MMHero nepuopa, T. €. B NMEpPUOA, Korjaa BbiNyCKaloT BOAY M3
npyAa 1 ero AHO BbiMep3aeT. JlesauHdekuus AHULLa Npyaa XKEHOW WU3-
BECTbIO MOCNe €ero HarnoNHeHWs BOAOW XOTH W CYLWECTBEHHO MOHW3WNa
uucneHHoctb T. tubifex,, opHako He6Gonbwas yacTb MONYASUUW NUUUHOK
conuTepa B YNOMSIHYTbIX NPOMEXYTOUHbIX XO35ieBaX BbIXWNa, CTaB BECHOW
MCTOUHUKOM 3apaxeHUss HOBOro pbiGONOCcCagouHOro Mmartepuana.
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