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The life history and quality of wild common carp, Cyprinus carpio, in the
Danube Delta, the main ancestor of its domesticated or feral forms now
introduced through most of the world

Eugene K. BALON
Department of Integrative Biology, University of Guelph, Ontario N1G 2W1, Canada

Historical evidence indicates that the wild common carp, Cyprinus carpio, originated in the
Black, Caspian and Aral Sea drainages and dispersed east into Siberia and China and west as
far as the Danube River. There is evidence that the Romans in Panonia at the beginning of
previous millennium were the first to use the wild carp harvested from the Danube River, and
that the tradition of their “piscinae” was continued in monasteries throughout the Middle
Ages, when common carp became recognized as the best fish for pond culture. The
distribution of the common carp west of the Danube piedmont zone was clearly caused by
humans, as was its introduction throughout the continents. The wild common carp in the
Danube Delta, reproduce in floodplain and interconnected marshes of which freshly flooded
meadows are used at high water and these are rapidly disappearing because of human
activities. The wild common carp has shown itself to be remarkably flexible in a variety of
different habitats and pond cultures and always forms numerous morphotypes. Some were
earlier described as separate species or forms. The wild common carp under domestication in
pond culture develops fast physiological changes, like, less erythrocytes and haemoglobin,
less blood sugar levels and the wild common carp had a much greater fat content in individual
organs, lower water contents in muscles and liver, more glycogen in the liver, and more
vitamin A in the intestine, and liver. In addition its muscles are more vascularised and do not
tire as quickly as those of the domesticate. All the above affects the taste after processing for
human food.



Disperze larvalnich a ¢asnych juvenilnich stadii candata obecného (Sander
lucioperca) v hluboké kanonovité nadrzi

P. BLABOLIL, J. PETERKA, M. CECH, T. JUZA, V. DRASTIK, J. FROUZOVA,
J. KUBECKA

Biologické centrum AV CR, v.v.i., Hydrobiologicky iistav, Na Sadkach 7, 370 05 Ceské Budéjovice
e-mail: blabolil.petr@seznam.cz

Cerstvé vykulené larvy candata obecného byly fluorescenéné oznadeny oxytetracyclin
hydrochloridem a vysazeny do koncové Casti Strahovské zatoky, nachéazejici se v hrazové
&asti nadrze Rimov (plocha 210 ha, délka 12 km, maximalni a primérmé hloubka 45 a 16 m).
Odlovy plidkovou vle¢nou siti byla nasledné po dobu 45 dni sledovana disperze larev nejprve
ze zatoky a nasledné i po celé nadrzi. Prvni emigranti ze zatoky byli zjisténi cca dva tydny od
vysazeni. V nésledujicim obdobi pak byly znaceni candati zjistovani v pelagiale celé hrazové
a Castecné i stiedni Casti nadrze. Po Ctyficeti dnech byli znaceni candati zjisténi dokonce i
v pritokové ¢asti nadrze, vzdalené cca 10 km od mista vysazeni. Vyskyt znaCenych candatt
byl béhem dne potvrzen simultanné jak v epipelagické (0-2 m), tak i1 batypelagické (11-13 m)
vrstve. Zjisténé vysledky dokazuji, Ze disperzni schopnosti larvalnich a casné juvenilnich
stadii candata obecného jsou znacné a ze podobné jako okoun obecny, i candat obecny velmi
plasticky obsazuje a vyuziva vSechny dostupné habitaty nadrze (epipelagicky, batypelagicky i
litoralni).

The dispersal of larvae and early juveniles of pikeperch (Sander lucioperca)
in the deep canyon shaped reservoir

P. BLABOLIL, J. PETERKA, M. CECH, T. JUZA, V. DRASTIK, J. FROUZOVA,
J. KUBECKA

Biology Centre of the AS CR, v.v.i., Institute of Hydrobiology, Na Sadkdch 7, 370 05 Ceské Budéjovice
e-mail: blabolil.petr@seznam.cz

The newly hatched larvae of pikeperch were fluorescently marked using oxytetracycle
hydrochloride and thereafter stocked into the end of Strahovské bay in the dam part of Rimov
reservoir (surface area 210 ha, length 12 km, maximal and average depth 45 and 16 m,
respectively). 45 days after stocking fish were sampled by fry trawling and the dispersal was
studied. The first emigrants from the bay were detected after about two weeks after stocking.
Thereafter marked pikeperch were detected in the pelagic habitat of the whole dam and
middle part of the reservoir and after forty days the marked pikeperch were detected as far as
in the inflow part of the reservoir i.e. 10 km from the stocking place. During the day the
marked pikeperch were simultaneously detected in epipelagic (0-2 m) and bathypelagic (11-
13 m) layer. Our results demonstrate the enormous dispersal ability of larvae and early
juveniles of pikeperch and suggest, similarly as was described for perch, that pikeperch are
very flexible and they use all of the available habitats in the reservoir (epipelagic,
bathypelagic and littoral).
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Hloubkova treci preference okouna ri¢niho (Perca fluviatilis 1..)
v podminkach, kdy je tieciho substratu dle libosti

M. CECH, J. PETERKA, M. RiHA, T. JUZA, V. DRASTIK, M. KRATOCHVIL,
J. KUBECKA

Biologické centrum AV CR, v.v.i., Hydrobiologicky iistav, Na Sadkach 7, 370 05 Ceské Budéjovice
e-mail: blabolil. petr@seznam.cz

Rozmisténi jikernych past okouna fi¢niho bylo studovano béhem dubna a kvétna 2007
a 2008 v jezefe Chabaiovice, Ceska republika. Tii SCUBA potapé&ci stravili pod vodou pies
90 hodin, béhem kterych nasli 896 (2007) a 581 (2008) jikernych past. Hloubkova distribuce
jikernych past se vyznamné liSila mezi vzorkovacimi terminy, pasy byly mnohem hloubé&;ji
vodniho sloupce. Prekvapivé jen zanedbatelné mnozstvi jikernych past bylo nalezeno
v hloubce mensi nez 2 m. Jikerné pasy byly nalézany az do hloubky 16,6 m v roce 2007 a az
do hloubky 20,2 m v roce 2008. Okouni pravidelné¢ vyuzivali nejméné 7 riznych tfecich
substratii v roce 2007. Zatimco zivé submersni vegetaci (rdest kadetfavy Potamogeton crispus,
stolistek klasnaty Myriophyllum spicatum a paroznatka obecnd Chara vulgaris), piestoze byla
vice pocetnd, se okouni vyhybali, mrtvd submersni vegetace (rdkos obecny Phragmites
communis, pelynék Artemisia sp., stormy a vétve véetné ¢erného bezu Sambucus nigra) byla
vysoce preferovana. V roce 2008 ziva submersni vegetace téméf vymizela z jezera, a drtiva
vétSina jikerny past tak byla umisténa na mrtvou submersni vegetaci. Zda se, Ze tyto
komplexni, trojrozmérné struktury jsou idedlnim tfecim substratem pro okouna fi¢niho,
protoze umisténi jikernych pasa prakticky do volného vodniho sloupce zajistuje, ze jikry
zlstanou okysli¢eny po celych 24 hodin denniho cyklu.

Depth spawning preference of European perch (Perca fluviatilis L.) in ad
libitum spawning substrate condition

M. CECH, J. PETERKA, M. RIHA, T. JUZA, V. DRASTIK, M. KRATOCHVIL,
J. KUBECKA

Biology Centre of the AS CR, v.v.i., Institute of Hydrobiology, Na Sadkdch 7, 370 05 Ceské Budéjovice
e-mail: blabolil.petr@seznam.cz

The distribution of egg strands of European perch was studied during April and May 2007
and 2008 in Chabatovice Lake, Czech Republic. Three SCUBA divers spent over 90 hours
underwater during which they found 896 (2007) and 581 (2008) individual egg strands. Depth
distribution of egg strands differed significantly between sampling dates, being much deeper
in May compared to April, which was most likely due to the warming of upper layers of water
column. Surprisingly, only negligible portion egg strands was found shallower than 2 m. Egg
strands were found up to the depth of 16.6 m in 2007 and up to the depth of 20.2 m in 2008.
Perch regularly used at least 7 different spawning substrates in 2007. While live submerged
vegetation (curly pondweed Potamogeton crispus, Eurasian water milfoil Myriophyllum
spicatum and common stonewort Chara vulgaris), although more abundant, was generally
avoided, dead submerged vegetation (common reed Phragmites communis, worm weed
Artemisia sp., trees and branches including black elder Sambucus nigra) was highly preferred.
In 2008, live submerged vegetation almost disappeared from the lake and vast majority of egg
strands was placed on dead submerged vegetation. It appears that those large three-
dimensional structures are an ideal spawning substrate for perch since placement of egg
strands practically into the open water column ensures that eggs remain well oxygenated for
whole 24 hours a day.
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New data regarding the distribution and ichthyocoenological affinities of
the Ukrainian brook lamprey Lampetra (Eudontomyzon) mariae in southern
Poland

E. DRAG-KOZAK, M. NOWAK, P. SZCZERBIK, A. KLACZAK, T. MIKOLAJCZYK,
B. FALOWSKA, M. SOCHA, W. POPEK

Department of Ichthyobiology and Fisheries, University of Agriculture in Krakow, Poland
e-mail: edrag-kozak@ar.krakow.pl

Data regarding the distribution of the Ukrainian brook lamprey Eudontomyzon mariae on the
territory of southern Poland (the drainage areas of Vistula and Strwiaz Rivers) are very scarce
and the issue definitely needs thorough investigation. Thus, the aim of the presented study
was to contribute current knowledge about the distribution and ichthyocoenological
preferences of that species in southern Poland.

Data were collected during the ichthyological surveys conducted in the period of 2007-2009,
and certain literature sources were reconsidered. Data were proceeded to cluster analysis
(Euclidean distance, Ward method) performed using the R software (ver. 2.9.2., The R
Foundation for Statistical Computing, 2009).

It was found that E. mariae is more widely distributed than it has been previously reported in
the literature. The species exhibits strongly supported affinities to Barbatula barbatula,
Phoxinus phoxinus and Gobio gobio. Moreover, it prefers habitats shared with a following
fishes: Perca fluviatilis, Rutilus rutilus, Leuciscus leuciscus, Esox lucius, Lota lota, Cobitis
“taenia”, Sabanejewia baltica/balcanica and Cottus gobio.
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Ichtyofauna malého toku v povodi horniho Labe ve stifednich Cechach

L. KALOUS, T. DANEK, S. ROMOCUSKY, M. PETRTYL, M. KNYTL, L. KRAJAKOVA,
K. RYLKOVA

Katedra zoologie a rybarstvi, fakulta Agrobiologie, potravinovych a piirodnich zdrojii, Ceskd zemédélska
univerzita v Praze, 165 21 Praha 6 — Suchdol, email: kalous@af.czu.cz

Vroce 2009 byl proveden priizkum ichtyofauny a byly analyzovany hlavni abiotické
parametry 20,8 km dlouhého toku (Jevansky potok), ktery je pravostrannym pfitokem feky
Sazavy a Castecné protékd jednim z maéla zbyvajicich fragmentl sttedoevropskych bukovych
lesi ve stfednich Cechach. Klovu ryb byl pouzit motorovy elektroagregat BMA
PLUS. Rybolov byl realizovan na 11 lokalitdich a vzdy byl prolovovan 100 m dlouhy tusek
potoka. Ve dvou dnech (28. - 29. 8. 2009) bylo sloveno vice nez 600 jedinct ryb, kteii byli
zatazeni do osmi Celedi, 16 rodii a 16 druhti. Z tohoto poctu jsou dva druhy povazovany za
nepuvodni Pseudorasbora parva a Carassius gibelio a dva druhy Salmo trutta a Anquila
anquila jsou povazovany za tzv. ,transferované* druhy. Z ptivodnich druhii byl zaznamenén:
Gobio gobio, Alburnus alburnus, Barbatula barbatula, Squalius cephalus, Leuciscus
leuciscus, Cottus gobio, Perca fluviatilis, Leucaspius delineatus, Esox lucius, Rutilus rutilus,
Lampetra planeri. Ichtyofauna je ovlivnéna rybniky, které jsou umistény piimo na toku, nebo
v jeho nivé. Zna¢nou abundanci druhu Perca fluviatilis v nékterych mistech 1ze vysvétlit jeho
unikem z rybniki, kde se GspéSné rozmnoZzuje. SloZzeni a prostorova distribuce ichthyofauny
se zdaji byt jednoznacné ovlivnény lidskou ¢innosti a to i ptes prirodni charakter prostiedi.

The fish fauna from a small stream of the upper Elbe basin, Central
Bohemia

L. KALOUS, T. DANEK, S. ROMOCUSKY, M. PETRTYL, M. KNYTL, L. KRAJAKOVA,
K. RYLKOVA

Katedra zoologie a rybarstvi, fakulta Agrobiologie, potravinovych a prirodnich zdrojii, Ceskd zemédélska
univerzita v Praze, 165 21 Praha 6 — Suchdol, email: kalous@af.czu.cz

The ichthyofauna and main abiotic parameters of a 20.8 km long stream (Jevansky potok) a
right-hand tributary of the River Sazava in the Central Bohemia (Czech Republic), were
studied. The stream is running partly through one of the few remaining fragments of Central
European beech forest in the Central Bohemia. BMA PLUS engine electroshocker was used
to capture the fishes. Fishing was realized on 11 localities and on each 100 m long stretch of
the stream was investigated. During two days (28. - 29. 8. 2009) of collecting effort, more than
600 fish specimens, belonging to eight families, 16 genera and 16 species were obtained. Of
these, two species are considered as non-native Pseudorasbora parva and Carassius gibelio
and two species Salmo trutta and Anquila anquila are considered as transferred. Recorded
native species were: Gobio gobio, Alburnus alburnus, Barbatula barbatula, Squalius
cephalus, Leuciscus leuciscus, Cottus gobio, Perca fluviatilis, Leucaspius delineatus, Esox
lucius, Rutilus rutilus, Lampetra planeri. Studied ichthyofauna is affected by “lake-like”
ponds that are situated on the stream or in its alluvium. The heavy abundance of Perca
fluviatilis in some places can be explained by its escapes from the ponds where it naturally
breeds. A general view of the composition and spatial distribution of the ichthyofauna seems
to be affected by human activities despite the natural character of the environment.
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Osidlovanie nového koryta rieky: sukcesia v priamom prenose

J. KOSCO*, J. SEVC*, P. MANKO*, L. KOSUTHOVA#**, M. HORVATH*,
L. PEKARIK ***

* PreSovskad univerzita v PreSove, FHPV, Katedra ekologie, 17. novembra 1, 08116 Presov, SR
** Univerzita veterindrskeho lekdrstva a farmdcie, Ustav pre chov a choroby zveri a ryb, Komenského 73, 041
81 Kosice, SR
*¥% Ustay zooldgie, SAV, Ditbravskd cesta 9, 845 06 Bratislava, SR

Vzhl'adom na uvol'nenie nového tazobného tiseku bane Novéky, v marci 2009 doslo
ku prelozeniu 1800 m useku rieky Nitra a 500 m useku jej lavostranného pritoku - rieky
Handlovka. Cielom prace je sledovat’ priebeh postupného osidlovania novych habitatov a
porovnat’ diverzitu makrozoobentosu, ichtyofauny a parazitov ryb medzi starym a novym
usekom riecneho koryta. Celkovo sme v novom useku zaznamenali 9 druhov ryb v jarnom
a 11 v letnom odlove. Prvym druhom kolonizujucim novy usek bol G. gobio (83%). V lete
dominoval d’al§i druh - 4. bipunctatus (30%). Nové koryto preferovali druhy Ch. nasus, P.
phoxinus, B. barbus, S. trutta m. fario a O. mykiss, staré¢ preferoval invazny C. gibelio a
niektoré limnofilné druhy. Reofily dominovali v novom koryte. Horny a dolny tsek boli
rybami osidlované skor ako stredny usek koryta. Hornd cast nového koryta bola
kolonizovana makrozoobentosom relativne rychlo. Uz v jarnom obdobi sme tu nachéadzali
Oligochaeta, Hirudinea, Gammarus sp., Baetidae, Rhithrogena sp. Ephemera sp.,
Hydropsychidae, Chironomidae a Simuliidae. Smerom po pride taxonomicka pestrost’ klesala
a v spodnej Casti nového koryta tvorili faunu bezstavovcov prevazne Oligochaeta, Baetidae a
Chironomidae. Dolny usek bol kolonizovany najneskér. Medzi starym a novym tokom sme
zaznamenali vyrazny rozdiel v Strukture bentosu. Spolu 176 ryb z oboch tsekov koryta —
star¢ho (81) a nového (95) 11 druhov bolo vySetrenych na pritomnost’ parazitickych
helmintov. Najdené boli len Acanthocephala s celkovou prevalenciou 25% v starom a 8% v
novom useku rieky. Zaznamenali sme vyrazny rozdiel v prevalencii u G. gobio - najCastejsie
sa vyskytujucej rybe v novom koryte, v povodnom (21%) a v novom koryte (3,8%). U S.
cephalus - najhojnejSom druhu v starom useku a A. bipunctatus, boli nevyrazné rozdiely v
prevalencii helmintov medzi starym (17-22%) a novym tsekom (19%). Nalez u B. barbatula
bol negativny. Intenzita infekcie u ryb sa pohybovala od 1 do 7.

Vyskum je realizovany v ramci projektu APVV-0154-07, VEGA reg. ¢. 1/0352/08 a ¢.
1/0125/10.

Colonizing of the new river bed: live broadcast of succession

J. KOSCO*, J. SEVC*, P. MANKO*, L. KOSUTHOVA** M. HORVATH*,
L. PEKARIK*%**

* University of Presov, Faculty of Humanities and Natural Sciences, Department of Ecology, 17. novembra 1,
08116 Presov, SR
** University of Veterinary Medicine and Pharmacy, Institute of Breeding and Diseases of Game and Fish,
Komenského 73, 041 81 Kosice, SR
*** Institute of Zoology, Slovak Academy of Sciences, Dubravska cesta 9, 845 06 Bratislava, SR

With respect to the mining activities, on March 2009, 1800m of Nitra River and 500m
of its tributary Handlovka rivulet were reassembled. Macroevertebrates, fish and their
parasites were examined, comparing results obtained from new and old river beds. Totally, 9
fish species in the spring and 11 in the summer in the new channel were registered. The first
species colonizing the new part of the river bed was G. gobio (83%). In the summer, the other
species — A. bipunctatus dominated (30%). Ch. nasus, P. phoxinus, B. barbus, S. trutta m.
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fario and O. mykiss, preferred the new channel. The old river bed was preferred by invasive
C. gibelio and some limnophilous species. The rheophiles predominated in the new channel.
The upper and lower parts of the new river bed were colonized earlier by fish than the middle.
Primarly in the spring, the upper part was colonized by macrozoobenthos. The Oligochaeta,
Hirudinea, Gammarus sp., Baetidae, Rhithrogena sp., Ephemera sp., Hydropsychidae and
Chironomidae, Simuliidae in the upper part were observed initially. Diversity of
macrozoobenthos vertically decreased. In the lower part, mostly the Oligochaeta, Baetidae
and Chironomidae were present. The lower part was colonized at the latest. There was the
visible difference between old and new habitats. Altogether, 176 fish of the 11 fish species
from the both — old (81) and new (95) river beds were examined for helminth parasites. Only
the adult acanthocephalans, with overall prevalence 25% in old and 8% in new river bed, were
found. Disparity of 21% prevalence in old and 3.8% in new river bed of G. gobio - the most
frequent species in new river bed, was observed. In S. cephalus - the most abundant species in
old part and frequent A. bipunctatus, negligible differences in parasite prevalences in old (17-
22%) and new (19%) part of river was observed. B. barbatula was free of parasites. The
intensity of infection ranged from 1-7 worms per fish.

The work was supported by APVV — 0154-07, VEGA no. 1/0352/08 and no. 1/0125/10.
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Sledovanie vplyvu tazby Strku na ichtyofaunu vodnej nadrze

P. KOSUTH*, L. KOSUTHOVA*, J. KOSCO**, T. MIHOK*

* Univerzita veterindrskeho lekdrstva a farmdcie, Ustav pre chov a choroby zveri a ryb, Komenského 73, 041 81
Kosice, SR
** Presovska univerzita v Presove, FHPV, Katedra ekologie, 17. novembra 1, 08116 Presov, SR

Ciel'om préce je sledovanie vplyvu tazby Strku na zmeny v zloZeni ichtyofauny a jej
zdravotného stavu vo VN HriCov. Prieskum je planovany na obdobie 3 rokov. Odlovy budu
realizované sezonne. Pouzivané spdsoby lovu su ziabrové siete, vrSe a plodikova zatahova
siet. Miesta odlovu boli zvolené tak, aby boli v blizkosti mozného vplyvu tazby a tiez
v miestach, kde sa priamy vplyv nepredpokladd. Z doposial’ realizovanych 2 odlovov v roku
2009 (jar, leto) bolo ulovenych 13 druhov ryb v celkovom pocte 1277 kusov. Pri porovnavani
lokalit, z ktorych boli ryby ulovené, sme nezistili vyznamny rozdiel medzi lokalitami z miesta
tazby a mimo priameho vplyvu tazby. V rdmci predbezného monitoringu, spolu 61 ryb (jar-
30, leto-31) bolo vySetrenych na pritomnost’ parazitickych endohelmintov. Najvyssiu
prevalenciu sme zaznamenali pri ocfnych metacerkdridch rodu Diplostomum (94%)
s priemernou intenzitou infekcie 52. Casty bol vyskyt hagikohlavcov (26%), najmi v éreve
Gymnocephalus cernuus (80%). Masivne infekcie Khawia sp. (Cestoda) sme zaznamenali
v ¢reve a telovej dutine Cyprinus carpio (34 pasomnic), Chondrostoma nasus (35). Vysledky
ziskané v prvom roku prieskumu st zdkladom pre porovnavanie vysledkov ziskanych
v d’al§ich rokoch a pre zistenie pripadnych vplyvov na lokdlnu ichtyofaunu.

Praca bola podporend prostriedkami grantovych projektov VEGA reg. ¢. 1/0718/08,
1/0352/08 a APVV-0154-07.

The effect of gravel extraction from the water reservoir bed on the inshore
fish fauna: preliminary data

P. KOSUTH*, L. KOSUTHOVA*, J. KOSCO**, T. MIHOK*

* University of Veterinary Medicine and Pharmacy, Institute of Breeding and Diseases of Game and Fish,
Komenského 73, 041 81 Kosice, SR
** University of Presov, Department of Ecology, 17. novembra 1, 08116 Presov, SR

The aim of the monitoring is to investigate the influence of gravel mining activities on
the structure and the health status of ichthyofauna in water reservoir Hricov. The study will be
carried out within 3 years period; seasonal sampling will be realized by gill nets, traps, and fry
seining nets. The sampling sites are selected according to the mining areas — sites that the
straight influence is anticipated and not affected ones. Totally, 1277 specimens of 13 species
were recorded during spring and summer samplings. Comparing the sites, there was no
difference between the sites that were influenced and natural sites. Within the preliminary
study, altogether 61 fishes (spring-30, summer-31) were examined for endohelminth
parasites. The highest values of prevalence reached metacercariae (larval stages of
trematodes) of genus Diplostomum (94%), with mean intensity of infection 52 larvae in eye
lens. Frequent was the occurrence of canthocephalans (26%), mainly in the intestine of
Gymnocephalus cernuus (80%). Massive infections of Khawia sp. (Cestoda) we recorded in
intestine and body cavity of Cyprinus carpio (34 cestodes), Chondrostoma nasus (35). The
data obtained in first year of investigation will serve as the base for the next survey, for the
confrontation with results of subsequent years and evaluation of potential negative impact to
local ichthyofauna.

The work was supported by VEGA no. 1/0352/0 and no. 1/0718/08 and APVV-0154-07.
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NIEKOLKO POZNAMOK K MIGRAC;I NIEKTORYCH MALYCH
DRUHOV RYB

STRANAL, 1., ANDREJL, J.

Katedra hydinarstva a malych hospodarskych zvierat, Fakulta agrobiologie a potravinovych
zdrojov, Slovenska polnohospodarska univerzita v Nitre

Cielom tejto prace bolo zhodnotit migracné schopnosti malych druhov ryb.
Experiment bol realizovany v strednej &asti rieky Zitava u tyroch druhov ryb (jalec
hlavaty — Leuciscus cephalus, ploska pasavd — Alburnoides bipunctatus, hriz Skvrnity —
Gobio gobio and sliz severny — Barbatula barbatula). Ryby boli oznac¢ené pomocou
implantovaného elastomeru a ich migra¢né schopnosti sledované po 1 proti pradu. Vécsina
oznacenych ryb (24,3 %) migrovala proti prudu alen u94 % oznadeny ryb sa
zaznamenala poprudova migracia, avSak na vicsie vzdialenosti. Migracia po i proti prudu
bola u vsetkych Styroch druhov ryb zaznamenand do vzdialenosti 200 m. Najvyssia
migra¢na vzdialenost’ proti pradu (600 m) bola zistena u jalca hlavatého, naproti tomu po
prade (700 m) u plosky pasave;.

KTItacové slova: migracia, malé druhy ryb, rieka Zitava, Slovensko

A few notes about migration of some small fish species

STRANALI, I., ANDREIJL, J.

Katedra hydinarstva a malych hospodarskych zvierat, Fakulta agrobiologie a potravinovych
zdrojov, Slovenska polnohospoddarska univerzita v Nitre

The purpose of this study was to assess the migratory capacity of small fish species. Study
was realized at the middle part of the Zitava River in four common fish species (European
chub — Leuciscus cephalus, spirlin — Alburnoides bipunctatus, gudgeon — Gobio gobio and
stone loach — Barbatula barbatula). Fishes were tagged by using an visible implant
elastomer tag and their migratory capacities monitored up- and downstream. Majority
tagged fishes (24.3 %) showed upstream migration and only in 9.4 % downstream
migration was recorded, however migratory distances were longer. In all four fish species
up-/downstream migration until to 200 m was recorded. The highest migratory upstream
distance (600 m) in chub and the highest migratory downstream distance (700 m) in spirlin
were detected.

Key words: migration, small fish species, Zitava River, Slovakia
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Diverzita rybich spole¢enstev stfedniho toku Stropnice

SEDLAK M., DVORAK P., ANDREJI J.

Vyznamnym prvkem ovliviiujicim slozeni rybich spoleCenstev feky Stropnice jsou vedle
melioracnich zasaht a antropogenniho znecisténi i1 rybniky v povodi. Béhem prazkumi
v letech 2007 a 2008 byl zjistén na tfech ficnich Gsecich vyskyt osmnacti druhti ryb patiicich
do c¢tyt Celedi. Byly zjistény rozdily v abundanci a druhovém sloZeni ryb ulovenych v obdobi
pted a po podzimnich vylovech rybnikl v okoli toku. Abundance se vyrazn¢ liSila zejména u
potravnich druhti ryb jako Pseudorasbora parva, Rutilus rutilus a Perca fluviatilis unikajicich
z rybnikill pfi vylovech. Tyto druhy také téméf na vSech vzorkovanych tUsecich dominovaly.
V mensi mife se v toku vyskytovaly 1 mladsi kategorie hospodaiskych druhti ryb Tinca tinca,
Cyprinus carpio, Esox lucius, Carassius ,gibelio’ a Anguilla Anguilla, pivodem rovnéz z
rybnikt. Jejich zastoupeni ve spoleenstvu bylo recedentni aZ subrecedentni. Ri¢ni druhy,
jejichz populace nejsou pfimo ovliviiovany rybniky také vykazovaly v nékterych piipadech
rozdily v abundanci, jednalo se o druhy Leuciscus leuciscus, L. cephalus, L. idus a Alburnus
alburnus. Jejich zastoupeni bylo dominantni az subdominantni.

Kli¢ové slova: Stropnice, diverzita ryb, fi¢ni druhy, rybni¢ni druhy

Diversity of fish communities of the Stropnice river

Important factors influencing composition of fish communities of the river Stropnice are
besides ameliorative interventions and anthropogenic pollution, also fish ponds in the river
basin. During the ichthyological research in years 2007 and 2008 the occurrence of eighteen
fish species belong to four families in three river sections was found. There were differences
in abundance and in species structure of fish caught in the period before and after autumn
draining the fish ponds in the surroundings of the river. Abundance significantly differed
mainly in additional species as Pseudorasbora parva, Rutilus rutilus and Perca fluviatilis
which escaped from fish ponds during draining. These species dominated in almost all
sampled localities. Younger categories of cultured fish species as Tinca tinca, Cyprinus
carpio, Esox lucius, Carassius ,gibelio and Anguilla Anguilla originated also from fish ponds,
occured in the river in lesser amount. Their presence was recedent or even subrecedent. Fish
species, of which population is not influenced by fish ponds, also proved differences in
abundance in some cases, mainly in Leuciscus leuciscus, L. cephalus, L. idus and Alburnus
alburnus species. Their presence in the community was dominant or subdominant.

Keywords: Stropnice river, fish diversity, native fish species, cultured fish species
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Ichthyofauna of small tributaries of the Vistula River located within the
compass of the agglomeration of Krakow, Poland

P. SZCZERBIK', M. NOWAK', T. MIKOLAJCZYK', B. FALOWSKA', E. DRAG-
KOZAK', J. POPEK', K. TATOJ', .. SROKA?, W. POPEK'

! Department of Ichthyobiology and Fisheries, Univeristy of Agriculture in Krakéw, Spiczakowa 6, 30-199
Krakow-MydIniki, Poland; Corresponding author: P. Szczerbik, e-mail: makabrator@jinteria.pl
? Department of Polish Angling Association in Krakow, Bulwarowa 43, 31-751 Krakow, e-mail:
okreg@pzw.krakow.pl

Data on the ichthyofauna of small streams and creeks located within the urbanized areas of
big cities are very limited. Such tributaries are usually degraded by the hydrotechnical
structures and often heavily polluted. The goal of our study was to determine the present state
of the ichthyofauna of such habitats located within the territory of Krakow city. The 15
tributaries (with length from about 3 to 33.4 km) were chosen for investigation. Field surveys
were undertaken in 24 sites in the autumn 2009. Fish were caught by electrofishing,
anaesthetised, identified, measured for total length, weighed and then released into the same
place. A total number of 22 species of fish and lampreys were recorded in the investigated
area, among them 2 invasive alien species: Pseudorasbora parva and Carassius gibelio. Also
one invasive North-American crustacean Orconectes limosus was caught. The results suggest
that small tributories of Vistula River located in Cracow or very near its borders are inhabited
with relatively large number of species, including seriously threatened or rare in Poland:
Lampetra (Eudontomyzon) mariae, Cottus poecilopus or Romanogobio albipinnatus. Also
seriously threatened crustacean Astacus astacus was recorded in 3 sites (in two streams). It
seems that at least part of investigated tributaries can play a role of spawning areas, nursery
habitats or refuges (from pollutions, invasive species) for aquatic organisms. Protection of
such habitats should be considered as one of the factors promoting the conservation of
biodiversity.
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Odhad vékové struktury populace pstruha obecného potoc¢niho (Salmo
trutta L.) Supinnou metodou ve srovnani se skute¢nosti — je tato metoda
vhodna pro provadéni ristovych studii?

P. VLACH, P. MORAVEC, T. DANEK, M. SVATORA, J. DUSEK

Tato prace se zabyva ovéfenim platnosti Supinné metody pro urceni stafi a nasledné jejim
pouzitim pfi rastovych studiich u pstruha obecného (Salmo trutta L.). Udaje o véku 368
jedinct pstruha odhadnuté Supinnou metodou byly porovnavany se skuteCnym vékem
zjisténym zpétnym odchytem ryb individualné znacenych pomoci kombinace viditelnych
implantovanych elastomer (VIE). Ryby byly opakované loveny v letech 2003-2006 ve dvou
malych tocich v CHKO Kiivoklatsko pomoci elektrolovu. Primérna chyba odhadu stafi
Supinnou metodou dosahla hodnoty 22,6% v celém vzorku ryb, respektive 0,9-100% v
jednotlivych vékovych skupindch. Chyba vyrazné vzristala se zvySujicim se skuteCnym
vékem ryb. Byly nalezeny signifikantni rozdily mezi skute¢nou vékovou strukturou a
vékovou strukturou odhadnutou na zakladd $upinné metody (x>, p>0.05). Dale byla mezi
vzorky porovnavana délkova struktura vzorku v cCase uloveni. Chyby v ureni stafi
signifikantn¢ ovlivnily délkovou strukturu nékterych vékovych skupin (t-test, p>0,05).
Obecné tato studie nepotvrdila, Ze urovani véku Supinnou metodou je vhodné pro pouziti v
studiich zabyvajicich se rastovymi charakteristikami populaci pstruha obecného.

Kli¢ova slova: Supinnd metoda, vékova struktura, délkova struktura, pstruh obecny, Salmo
trutta

Age estimation in brown trout (Salmo trutta L.) by means of the scale-
reading method: is this method appropriate for growth studies?

P. VLACH, P. MORAVEC, T. DANEK, M. SVATORA, J. DUSEK

This study is concerned with validation of the scale-reading method and its use in ageing and
growth studies of brown trout (Salmo trutta L.). Age data obtained from scale-reading for 368
specimens were compared with actual ages of recaptured fish marked with a unique
combination of visible implant elastomers (VIE). Fish were repeatedly caught from 2003 —
2006 by electrofishing in two streams in the Landscape Protected Area Ktivoklatsko (Central
Bohemia: Czech Republic). The average errors in scale-reading were up to 22.6% for the
entire sample and 0.9-100% for particular age groups, respectively, with the error rate
dramatically increasing with age. Significant differences between ages estimated from scale-
reading and the actual ages were demonstrated (%, p>0.05). The length structure in time of
recaptured samples was also evaluated. Errors in ageing using scale-reading significantly
affected the length structure of some age groups (t-test, p>0.05). In general, this study shows
that age estimation in brown trout based on the scale-reading method may not be appropriate
for growth characteristics of brown trout populations

Keywords: scale-reading method; age structure, length structure, brown trout, Salmo trutta
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Selektivni chovani rybari jako hlavni ¢initel mezidruhovych korelaci
identifikovanych v dlouhodobych datech rybarskych statistik.

JANKOVSKY M., PIVNICKA K., KUBECKA J.

Népadna podobnost mezi trendy Casovych fad ro¢niho rybaiského vylovu riznych
rybich druht jiz byla v minulosti pozorovana, nikdy vSak uspokojivé vysvétlena.
Spekulativné pfijimany nazor o souvislosti s koincidenci silnych a slabych ro¢nikti je proto
v této praci konfrontovan s logicky stejné moznym efektem selektivniho chovani rybari.
Reprezentativni vzorek (n=1311) odevzdanych ulovkovych listkli UspéSnych rybaia ze
Slapské udolni nadrze a sezény 2008 byl analyzovan pro zjisténi (1) sezonni variability
navstévnosti, (2) ptislusnosti vybranych rybait k homogenni skupiné s potencidlem stejného
mezirocniho vylovniho efektu a (3) ¢asového odstupu ulovkl jednotlivych druhti, u kterych
byla na dlouholetych vyro¢nich ulovkovych datech (20 let) zjisténa signifikantni pozitivni
korelace. Slapska nadrz byla shleddna jako charakteristicka silnym tlakem prazdninovych
rybart. Skutecnost, ze pfevazna vétSina rybait ulovila zminéné vzajemné korelujici druhy
v kratkych intervalech odpovidajicich bézné dobé dovolené (1 az 2 tydny) stejné jako
prikaznd mezirocni (2003 — 2006) korelace mezi poctem téchto rybaii a rybaid celkem je
proto navrzena jako dikaz pravidelného selektivniho tlaku na zminéné kombinace rybich
druhil a mozné vysvétleni napadné datové struktury dlouhodobych rybarskych statistik.

Anglers” selective fishing behaviour as the driver of the often observed
positive interspecific correlations in the long-term catch statistics data.

Although a remarkable correlations between the the long term anglers” yearly catches of
different fish species have been observed, it has never been sufficiently interpreted. The
speculative explanation suggesting the coincidence of the strong cohorts is thus confronted
with same well possible effect of anglers” selective behaviour in this paper. The representative
sample (n=1311) of the successful anglers” log books covering their catches in the Slapy
Reservoir in 2008 was analysed to find (1) the seasonal variability of the attendance, (2)
belonging of the selected anglers to a homogenous group with the potential of the same inter-
seasonal catch effect and (3) the delay between separate catches of different species the long
term (20 years) yearly catches of which each other positively correlated. The Slapy Reservoir
was found to be strongly affected by the summer holiday anglers. The fact that the
overwhelming majority of anglers caught the individuals of both observed correlated species
within the time reflecting standard holiday time (1 to 2 weeks) as well as the significant
interseasonal (2003 — 2006) correlation between the number of these anglers and the total
anglers is therefore suggested as a proof of a regular selective pressure on the mentioned
combinations of species and possible explanation of the remarkable data structure in the long
term fishery statistics.
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Modelovani vlivu selektivniho rybolovu na populace sladkovodnich ryb:
kde jsme a kam sméFujeme?

DAVID BOUKAL

Biologické centrum AV CR, v.v.i., BraniSovska 31, 37005 Ceské Budéjovice, boukal@entu.cas.cz

Ackoliv populace fady ryb v Ceské republice jsou udrzovany uméle pomoci nasad,
nékteré druhy se rozmnoZzuji pfirozené a jejich populace mohou byt ovlivnény zvySenou
umrtnosti zpisobenou rybaiskym tlakem. Mozny vliv rybolovu lze rozdélit do tii kategorii:
(1) lov velkych dospélych ryb muize zmenSit rozsah vékovych a velikostnich skupin v
populaci a snizit tak jejich reprodukéni potencidl; (2) snizenim velikosti populace mohou
ptezivajici jedinci ziskat lepsi pfistup k potravnim zdrojim a rist rychleji diky fenotypové
plasticité a (3) selektivni odlov urcitych fenotypii, napt. velkych nebo rychle rostoucich ryb,
muze v dané populaci vést k evoluci vybranych charakterik zivotniho cyklu. Soucasné
znalosti naznacuji, ze zminéné evolucni zmény mohou byt pomérné rychlé nebo obtizné
navratitelné, ale zarovenn mohou byt prekryty fenotypovou plasticitou. K rozliSeni odlisnych
vlivl rybolovu na rybi populace lze pouzit matematické modelovéani. Na zaklad¢ vybranych
piikladt ukdzu mozné modelové aplikace na populace ryb v Ceské republice.

Klicova slova: Popula¢ni dynamika, selekéni tlak, rybolov, matematické modely, evoluce
zivotnich cykla

Modelling the impact of selective fishing on freshwater fish populations:
current status and future challenges

DAVID BOUKAL

Biologickeé centrum AV CR, v.v.i., Branisovska 31, 37005 Ceské Budeéjovice, boukal@entu.cas.cz

Although populations of many fish species in the Czech Republic rely heavily on stocking,
others reproduce naturally and can be affected by the additional mortality imposed by anglers.
The impact of angling can be threefold. First, removal of large adult fish can truncate the age
and size distribution in the population and diminish its reproductive potential. Second,
thinning of the population can release the surviving fish from density dependence and lead to
faster individual growth due to phenotypic plasticity. Third, selective removal of certain
phenotypes, such as large or fast-growing fish, can lead to evolutionary changes in life history
parameters of the population in question. Current indirect evidence suggests that the
evolutionary changes may be sometimes rapid and/or hardly reversible. At the same time they
can be masked by the phenotypic plasticity. Mathematical models are useful in disentangling
the various impacts of angling on natural populations. I will show in selected examples the
main predictions generated by models and suggest their possible applications on fish
populations in the Czech Republic.

Keywords: Population dynamics, selection, angling, mathematical models, life history
evolution

This research is supported by a grant from Iceland, Liechtenstein and Norway financed by the Financial
Mechanism of EEA and Norwegian Financial Mechanism (project A/CZ0046/2/0029 “Monitoring the
environment of man-made lakes: what can fisheries data and models tell us?”).
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Evidencia a charakteristika migra¢nych bariér vo vzt’ahu k segmentacii
rybich populacii a vodnych tokov Slovenska

TIBOR KRAJC

Slovensky rybarsky zviz — Rada Zilina, (krajc@srzrada.sk)

Slovenské republika je na vodstvo bohata krajina, priCom véc¢sina vodohospodarsky
vyznamnych tokov je zaradenych medzi rybarske reviry, ktoré su v uZzivani majoritného
uzivatela - Slovenského rybarskeho zvézu. Jeho hlavnou tlohou je zachovanie povodnej
ichtyofauny, ktorti dnes tvori viac ako 60 druhov . Na mnohych tokoch rézne ich upravy
a poziadavky modernej spoloénosti st v rozpore s tymito cielmi a tak naplnat tieto ciele v 21.
storo¢i je vel'mi zlozité. Medzi najvyznamnejsSie vplyvy, ktoré negativne ovplyviiuju pdvodnt
ichtyofaunu je segmentacia tokov spdsobend migracnymi bariérami, ktoré neumoZziuju
najdodlezitejSiu funkciu prirodzenych spoloCenstiev — autoreprodukciu. Zakladnym cielom
monitoringu migraénych bariér bolo posudit ich kvantitativne a kvalitativne technické
rieSenie na najvyznamnejSich tokoch Slovenska a navrhnut’ opatrenia na zlepSenie sti¢asné¢ho
stavu nasej ichtyofauny.

Evidence and characteristic of migration barriers in relation to
segmentation of fish populations and river bodys in Slovakia.

Slovak republic is water - rich country. Main amount of rivers is also used as fishing grounds
by public organisation ,,Slovak angling association*. Main duty of Slovak angling association
is to keep native fish species stocks on good level. Currently, there is 60 fish species in
Slovak rivers. Unfortunatelly, some human activities are apart to this duty, and to keep on
target is very hard in 21 st century. One of main causes why it happens is segmentation of
river bodys by barriers. Then, fish populations cant make a primary function of every healthy
ecosystem — autoreproduction. Basic target of monitoring of migration barriers was to find out
current quantity and quality engineering solution of fish populations in Slovak rivers.
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Vyskyt ryb v rybim prechodu vzhledem k teploté vody, priitoku,
atmosférickému tlaku a pocasi

PRCHALOVA, M., HORKY, P, SLAVIK, O., VETESNIK, L., HALACKA, K.

Vyskyt ryb v rybim piechodu na fece Labi u Usti nad Labem byla studovana kazdy tyden od
jara do podzimu béhem let 2003 a 2004. Vzorky ryb byly pofizovany pomoci pocitadla Vaki a
pifimych odlovl v pfechodu. Soubézné byly zaznamendvany hodnoty environmentalnich
proménnych (teplota vody, prutok, koncentrace rozpusténé¢ho kysliku, atmosféricky tlak,
osvétleni, pocasi). Za dobu studie bylo v pfechodu zaznamenano pies 13 tisic ryb patficich do
23 druhii. Vétsinu ulovkl tvoftily ryby patiici do Celedi kaprovitych (Cyprinidae). V sezoné
mél vyskyt ryb v pifechodu charakteristicky vzor s vrcholy vyskytu béhem jarnich tfecich
migraci (druhé ptlka dubna — kvéten) a béhem pozdniho 1éta a podzimu (srpen — fijen). Pfi
jarnich tfecich migracich se v pfechodu vyskytovali zejména dospéli jedinci ryb, zatimco
pozdné letni a podzimni vyskyt byl tvofen zejména rybami tohoro¢nimi a jedno- az
dvouletymi. Pouze teplota vody, pritok a interakce tlaku a poc€asi mély vyznamny vliv na
vyskyt ryb v pfechodu. Pocet ryb stoupal s teplotou vody od 6 do 11°C a ustalil se pii
teplotach 16 — 21°C. Vliv priitoku na pocet ryby v pfechodu byl nelinearni a nejvyssSich pocti
bylo dosazeno pti velmi nizkych (75 — 218 m’/s) nebo vysokych (361 — 504 m’/s) pratocich.
Nejveétsi mnozstvi ryb se v pfechodu vyskytovalo za zamraceného ¢i deStivého pocasi
s hodnotami tlaku pod 1010 hPa. Na druhou stranu bylo za slune¢ného pocasi v prechodu
zaznamenano pouze velmi malo ryb.

Fish occurrence in a fishpass in relation to water temperature, water flow,
atmospheric pressure and weather

Fish occurrence in a lowland pool fishpass (Elbe River, Czech Republic) was studied every
week from early spring to fall during two years, 2003 and 2004. Fish were observed with the
Vaki counter and by direct catches in the fishpass. Environmental variables as water
temperature, water flow, concentration of dissolved oxygen, atmospheric pressure,
illumination and weather, were recorded concurrently. More than 13 thousands of fish from
23 species were recorded in the fishpass during the study. Cyprinid species (Cyprinidae)
dominated the catches. Fish occurrence in the fishpass had a distinct pattern over the study
with peaks during spring spawning migration (second half of April — May) and during late
summer and fall (August — October). Mainly adult fish created the spring spawning migration,
however, juvenile and subadult fish performed the late summer and fall migration
predominantly. From recorded environmental variables, water temperature, water flow and
interaction of atmospheric pressure and weather were found to have significant effects on fish
occurrence in the fishpass. Total number of fish increased with water temperature from 6 to
11°C and then levelled off at range 16 to 21 °C. Effect of water flow was non-linear and
increase in number of fish was detected during low (75 — 218 m’s™") and high (361 — 504 m’s”
") values of the water flow. The highest numbers of fish occurred in the fishpass during
cloudy and rainy weather conditions with atmospheric pressure below 1010 hPa. During
sunny weather, the occurrence of fish in the fishpass was lowest.
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Riist a ¢asové-prostorova distribuce znackovaného kapra obecného
Cyprinus carpio ve tiech velmi rozdilnych idolnich nadrzich v povodi ek
Dyje, Jihlavy a Svratky (CR)

PROKES, M., BARUS, V., MARES, J., HABAN,V., PENAZ, M.
Ustav biologie obratlovcit AV CR, v.v.i., Kvétnd 8, 603 65 Brno, Emailovd adresa: prokes@brno.cas.cz

Rist a casoveé-prostorova distribuce znackovanych kapri byla studovana a
analyzovana ve tfech velmi rozdilnych tdolnich nadrzich, jmenovit¢ mélkovodni
Novomlynské a hlubokovodni DaleSické a Brnénské, béhem nékolika rokd po vysazeni
dvouleté nasady (K;). Celkem 24.000 znackovanych ryb bylo v letech 2001-2009 vysazeno
do téchto nadrzi. Hmotnost kapri po jednom roce od data vysazeni byla v Novomlynské
nadrzi (TL=465 mm; w=2200 g; SGR=0,4258 %.d"'; FWC=2,4900) vice jak téméf
dvojnasobné vétsi, nez kterd byla zjisténa u kaprii z DaleSické (TL=386 mm; w=1215 g;
SGR=0,2399 %.d™"; FWC=2,0975) a Brnénské nadrze (TL=384 mm; w=1170 g; SGR=0,2378
%.d"'; FWC=2,0663). Kapfi byli rozptyleni ve viech &astech nadrzi a lokalné migrovali proti
toku (28%) a po toku (19%) do sousednich rybarskych revirt. Vysokéd migra¢ni aktivita byla
zjisténa béhem prvniho a druhého roku po vysazeni. Mira navratnosti ze vSech vysazenych
ryb byla pouze 1,0 % v Novomlynské, 4,3 % v Dalesické a 1,5 % v Brnénské nadrzi. Dalsi
rustové a kondi¢ni charakteristiky kapra obecného se shoduji s hodnotami uvedenymi
v predchozich studiich. Ristova intenzita zjisténa u kapra obecného v Novomlynské nadrzi je
podobna jako v rybni¢nim chovu, kdezto rlstova intenzita kapri vysazenych do DaleSické a
Brnénské nadrze je podobna jako u kaprt v tekoucich vodach.

The growth and spatio-temporal distribution of tagged common carp
Cyprinus carpio in three very different water reservoirs in drainage area of
the Dyje, Jihlava and Svratka rivers (CR)

PROKES, M., BARUS, V., MARES, J., HABAN,V., PENAZ, M.

Ustav biologie obratlovcit AV CR, v.v.i., Kvétnd 8, 603 65 Brno, Emailovd adresa: prokes@brno.cas.cz

The growth rate and spatio-temporal distribution of tagged carps have been studied and
analysed in three very different man-made lakes, namely the shallow reservoir Novomlynska
and the deep reservoirs DaleSicka and Brnénska within a few years after stocking the two-
year old stockfish (K5). In total, 24,000 tagged fish were released into the reservoirs in the
years 2001-2009. The body mass of carps found after one year rearing in the Novomlynska
reservoir (TL=465 mm, w=2200 g, SGR=0.4258 %.d"", FWC=2.4900) was nearly twice
greater than obtained in the DaleSické reservoir (TL=386 mm, w=1215 g, SGR=0.2399 %.d'l,
FWC=2.0975) and Brnénska reservoir (TL=384 mm, w=1170 g, SGR=0.2378 %.d'l,
FWC=2.0663). The common carp spread in the whole reservoirs and migrated upstream (28
%) as well as downstream (19 %) to the adjacent fishing grounds. The highest migration
activity was ascertained during the Ist and 2nd year after stocking. The recapture rate of the
overal stocked tagged fish, was only 1.0 % in the Novomlynska, 4.3 % in the DaleSicka and
1.5 % in Brnénska reservoir. The outstanding growth and condition characteristics of carp
confirmed the values stated during the preliminary studies. The growth rate registered in the
carp from the Novomlynska reservoir resembles that existing normally in pond culture,
whereas growth rate of carp stocked into the DaleSicka and Brnénska reservoirs was similar as
in carps from running waters.
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Socialné - ekonomické aspekty sportovniho rybolovu sumce velkého
(Silurus glanis)

S. ROMOCUSKY, M. PETRTYL, L. KALOUS

Ceskd zemédélska univerzita v Praze (CZU), Katedra zoologie a rybdrstvi, Fakulta agrobiologie, potravinovych
a prirodnich zdroju, Kamycka 129, Praha 6 — Suchdol, 165 21, Emailova adresa: stepan.romocusky@seznam.cz

Drive mél sladkovodni rybolov v Evropé vyznam piedevsim jako zdroj obzivy,
zatimco dnes se jedna spiSe o formu zabavy, ktera pro mnoho lidi pfedstavuje odpocinek
v prirod¢ a formu rekreace. Sportovni rybafstvi se stalo soucasti narodniho hospodaistvi a
mnoho lidi je za tento druh odpocinku ochotno zaplatit nemalé¢ financéni prostredky.
Vyznamny je i podil sportovniho rybolovu na HDP zemé. Cilem nasi studie bylo vyhodnotit
socioekonomickou situaci skupiny lidi, zabyvajicich se lovem sumci. Dotazniky jsme
smétovali mezi rybare, ktefi se cilené vénuji lovu sumce velkého. Dotaznik se skladal z 29
otazek a byl rozeslan e-maily, nabizen na rybaiské vystave a v rybaiskych potifebach. Celkem
jsme ziskali 164 vyplnénych dotaznikl, které byly statisticky zpracovany a nasledné byly
vytvoiené vzajemné zavislosti mezi jednotlivymi otazkami. Z vysledka dotaznikového Setfeni
vyplynulo, Ze ¢ast rybaiti investuje znacné mnozstvi finan¢nich prosttedkt do lovu sumcti a to
1 na ukor vlastnich rodinnych vydaji. Ze studie dale vyplyva, ze vice nez polovina vSech
dotdzanych rybaii ulovené sumce pousti zpét. Zajimavou informaci je, ze dv¢ tietiny
dotdzanych rybait si mysli, Ze by méla byt nastavena horni lovna délka u sumce velkého.

Socio — economic aspects of game fishing of wels (Silurus glanis)

S. ROMOCUSKY, M. PETRTYL, L. KALOUS

Ceskd zemédélska univerzita v Praze (CZU), Katedra zoologie a rybarstvi, Fakulta agrobiologie, potravinovych
a prirodnich zdrojii, Kamycka 129, Praha 6 — Suchdol, 165 21, Emailova adresa: stepan.romocusky@seznam.cz

Historically, inland fishing had importance in providing human food in Europe but
today it plays more significant role as hobby. Game — fishing can be recognized as recreation
and relaxation for many people that are able to pay money for this kind of entertainment.
Game-fishing is a part of national economy and contribute significantly to GDP of the state.
The aim if our study was to evaluate the socio-economic situation of game — fishing of wels
in Bohemia. We affected market research and questionnaire survey within anglers who gave
priority to wels - fishing. Questionnaire consists of 29 questions; and was sent by e-mail,
offered on the anglers meetings or in specialized shops directly to anglers. We have collected
164 filled questionnaires, that were statistically processed and some interdependences were
calculated. Results from the questionnaire survey showed that part of anglers invested
considerable amount of money to game-fishing of wels at the expense of their family
spending. Results also revealed that more than half of the anglers released all caught wels
back into water and two thirds of questioned anglers thought that should be set the maximum
length of wels.
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Socialni a ekonomické aspekty sportovniho rybolovu v Ceské republice

P. SPURNY, J. MARES, R. KOPP, T. VITEK
Mendelova univerzita v Brne, Oddeleni rybarstvi a hydrobiologie, Zemedélska 1, 613 00 Brno

Autofi v roce 2009 realizovali pro Cesky rybaisky svaz a Moravsky rybaisky svaz
rozsahlou anketni studii, zaloZenou na zpracovani odpovédi na 30 otazek z riznych okruht
sportovniho rybolovu. Do vyhodnoceni bylo zahrnuto 6.966 respondenti (2,12% sportovnich
rybati registrovanych v CR). Vékové rozpéti tidastnikil ankety se pohybovalo od 7 do 81 let
(primérny vék 43 roky) a prizkum pokryval celé tizemi CR.

Bylo zjisténo, ze 47,51% sportovnich rybait zacalo se sportovnim rybolovem ve véku
do 10 let. Z hlediska ptislusnosti k socidlnim skupinam provozuje sportovni rybolov 54,94%
rybari z kategorie zaméstnancii, 17,15% z kategorie seniorti, 12,99% z kategorie podnikatelti
a 9,18% z kategorie studentii. Cesti rybafi roéné realizuji primérné 53 dochazky k rybolovu a
primérné si roén¢ ponechaji 25,59 kg ryb. Primérné ro¢ni vydaje za povolenky k rybolovu
predstavuji 1.489 K¢. Na rybaiské potieby kazdy cesky rybar roéné vynalozi primérné 8.114
K¢. Nejvetsi pocet rybait (39,17%) dojizdi za rybolovem na vzdalenost 10 — 50 km od svého
bydlisté. Za rybolovem do zahrani¢i cestovalo v poslednich 5 letech 16,32% rybara
s prumérnymi ndklady 33.299 K¢, nejvice cest (34,31%) sméfovalo do Norska.
Nejvyhledavanéjsim lovnym druhem je kapr obecny (63,01% rybati), dale candat obecny
(9,51%), pstruh bez druhového rozliseni (7,85%), Stika obecna (6,38%), sumec velky 2,70%),
okoun fi¢ni (2,19%), cejn velky (1,44%) a lipan podhorni (1,15%). Nejvétsi cast sportovnich
rybari (53,86%) konzumuje ryby (sladkovodni i mofské, ulovené i koupené) pouze jedenkrat
az dvakrat mésicné, 5,81% sportovnich rybaii dokonce neji ryby viibec.

Social anf economic aspects of sport fishing in the Czech Republic

P. SPURNY, J. MARES, R. KOPP, T. VITEK

Mendelova univerzita v Brné, Oddeleni rybarstvi a hydrobiologie, Zemeédeélska 1, 613 00 Brn

In 2009, authors realized an extensive public investigation for Czech fishery
association and Moravian fishery association based on the evaluation of the responses on 30
questions, put from different scopes of sport fishing. 6,966 respondents were included into the
evaluation (2.12% of anglers registrated in the Czech Republic). The age of the inquiry
participants ranged between 7 and 81 years (with average of 43 years) and the investigation
covered the whole the Czech Republic territory.

It was found out that 47.51% of anglers started their fishing activities until the age of
10 years. In the point of view of social rating, 54.94% of anglers from employees, 17.15%
from seniors, 12.99% from businessmen and 9.18% from student category practice sport
fishing. Czech anglers carry out in average 53 fishing attendances yearly and they yearly
retain in average 25.59 kg of captured fish. Average annual expenses for fishing licence
amount 1,489 CZK. Each of Czech anglers expends in average 8,114 CZK yearly for fishing
tackle. The most of anglers (39.17%) cover the distance for fishing from 10 to 50 kilometers
far from their residence. In the last 5 years, 16.32% of anglers traveled for fishing into the
foreign destinations (with average expenses 33,299 CZK), the most of trips led to Norway.
The most preferred fishing species are common carp (63.01% of anglers), pike perch (9.51%),
brown trout and rainbow trout (7.85%), pike (6.38%), European catfish (2.70%), perch
(2.19%), bream (1.44%) and grayling (1.15%). The most of anglers (53.86%) eats fish
(freshwater and marine, captured and bought) only once or twice per month, even 5.81 of
anglers never eat the fish.
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Dopad zmén abiotickych parametri na strukturu rybiho spolecenstva
nizinného toku

VITEK, T., KOPP, R., MARES, J., BRABEC, T., SPURNY, P.

Mendelova univerzita v Brne, Oddéleni rybarstvi a hydrobiologie, Zemedélska 1, 613 00 Brno, E-mail:
gabon@centrum.cz

Probihajici dlouhodob4a zména klimatu a fragmentace tokd zdsadnim zplisobem
formuje rybi spoleCenstva. Je tomu tak i v pfipadé¢ vyznamné ceské feky Dyje, jeZ byla
v oblasti Jizni Moravy v minulosti typickym nizinnym tokem s ichtyocen6zou odpovidajici
parmovému pasmu s piechodem k cejnovému. Stavba piehradnich nadrzi (Vranov 1934,
Znojmo 1966, Nové Mlyny 1978-1989) vedla ke zméné rybich spolecenstev v rtiznych
usecich toku. V useku Mezi Znojemskou piehradou a Novymi Mlyny se mimo vlivu
vypousténi chladné spodni vody z ptehrady projevuje rovnéz vyznamnou mérou ubytek vody
v toku zejména z diivodu vyuziti vody k zavlaham pro intenzivni zeméd¢€lské hospodateni.

Studie probihala na dvou lokalitdch tseku toku Dyje v rizné vzdalenosti od prehradni
nadrZze Znojmo (Tasovice 12 km, Dyjakovice 31 km). Vyzkum spocival v méfeni fyzikalné —
chemickych parametrti vodniho prostiedi (teplota a nasyceni vody kyslikem, pH a vodivost
métené prenosnymi piistroji WTW) veetné bodové rychlosti proudu a stanoveni pritoku dle
normy EN ISO 748 (pouzit pfistroj ADC firmy OTT) a v chemickych analyzach vody
(amoniakalni dusik — N-NH,4, dusitanovy dusik — N-NO,, dusi¢nanovy dusik - N-NOs;,
fosfore¢nanovy fosfor - P-PO4, chemicka spotieba kysliku - CODcy, celkovy dusik - N,
celkovy fosfor - Py, celkovy organicky uhlik - TOC, biologickd spotieba kysliku - BSKs)
provadénych v mési¢nich intervalech v obdobi Cerven — fijen 2008. Soucasti byly rovnéz
opakované odlovy ryb elektrickym agregatem (dvoji prichod v terminech fijen 2007, erven
2008 a fijen 2008). Data byla statisticky vyhodnocena (metoda hlavnich komponent - PCA,
Statistica 8.0 firmy a kanonické korespondenéni analyza — CCA, Cannoco pro Windows 4.5).
Vysledky ichtyologické studie byly navic porovnany s idaji Hochmana a Jiraska (1958).

Nejvyraznéjsi rozdily mezi lokalitami byly zaznamenany u pritoku, rychlosti proudu a
vodivosti, jez siln¢ koreluji se vzdalenosti od piehrady a dale v ptipadé parametri N-NHy, P-
PO4 a P.. Lokalita Tasovice je charakteristickd vyrazné vysSimi priitoky a rychlosti proudu, na
lokalit¢ Dyjakovice byla naopak zjistovana vyssi konduktivita, obsah celkového fosforu a
iontd NH," a PO,>". Uvedené rozdily se projevily v rozdilné skladb& rybiho spoletenstva na
sledovanych lokalitach. Zatimco v Tasovicich tvofila hlavni soucast ichtyocen6zy parma
obecnd (266 — 1 064 ks/ha, 14,8 — 28,3%)), jelec tloust’ (504 — 962 ks/ha, 25,6 — 48,8%), jelec
proudnik (149 — 336 ks/ha, 4 — 21%) a hrouzek obecny (100 — 980 ks/ha, 7,4 — 26,1%), na
lokalit¢ Dyjakovice jednoznacné ptevladal jelec tloust’ (483 — 1 355 ks/ha, 52,4 — 72,2%)
doprovazeny plotici obecnou (102 — 773 ks/ha, 15,2 — 30,8%). Na lokalit¢ Tasovice se navic
ojedinéle vyskytuje pstruh obecny (17 — 28 ks/ha) a lipan podhorni (8 — 9 ks/ha). Celkové
ichtyologicky prizkum prokézal vyskyt 17 druht ryb ze 7 ¢eledi. V porovnani se situaci v 50.
letech 20. stoleti nedoslo k vyraznému poklesu biodiverzity, zcela vSak chybi ostroretka
stéhovava a populace parmy obecné zdaleka neni tak pocetna.

Podékovani: Prispévek byl zpracovan s podporou Vyzkumného zaméru ¢. MSM6215648905

,,Biologické a technologické aspekty udrzitelnosti rizenych ekosystémii a jejich adaptace na
zménu klimatu * udéleného Ministerstvem Skolstvi, mldadeze a télovychovy Ceské republiky.
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The impact of abiotic parameters changes on the fish assemblage structure

of a lowland stream
VITEK, T., KOPP, R., MARES, J., BRABEC, T., SPURNY, P.

Mendelova univerzita v Brne, Oddéleni rybarstvi a hydrobiologie, Zemédélska 1, 613 00 Brno, E-mail:
gabon@centrum.cz

Instant long-term climate change and stream fragmentation fundamentally form fish
communities as it is in the case of the important Czech river Dyje, which used to be a typical
lowland stream with barbel zone corresponding ichthyocenosis gradating to bream zone in the
southern Moravia area. Dam reservoirs building (Vranov in 1934, Znojmo in 1966 and Nové
Mlyny from 1978 to 1989) conducted to fish assemblage changes along the river course.
Unless the bottom water drainage the water loss mainly due to its usage for irrigation of
intensive agriculture play important role in the stretch from dam reservoir Znojmo to Nové
Mlyny.

The study took place in two localities of different distance from Znojmo dam reservoir
(Tasovice 12 km, Dyjakovice, 31 km). The research based on measurement of physico —
chemical parameters of water environment (temperature and oxygen saturation of water, pH
and conductivity using WTW portable instruments) including flow velocity and discharge
assessing according to EN ISO 748 (ADC by OTT was utilized) and chemical analyses of
water (ammonia nitrogen — N-NHy, nitrite nitrogen — N-NO,, nitrate nitrogen — N-NOs,
phosphate phosphorus — P-PO4, chemical oxygen demand - CODc,, total nitrogen — Nj, total
phosphorus — Py, total organic carbon — TOC, biological oxygen demand — BODs) carried out
monthly from June to October 2008. Repeating electro-fishing (double passage in the October
2007, June and October 2008) was also realised. Data were statistically processed (principle
component analysis — PCA using Statistica 8.0 and canonical correspondence analysis — CCA
using Canoco for Windows 4.5). In addition, ichthyological survey outputs were compared
with findings of Hochman and Jirdsek (1958).

The most important differences between localities were found in discharge, flow
velocity and water conductivity, which strongly correlated with from dam reservoir distance,
and also in the case of N-NH4, P-PO, and P, parameters. Whereas Tasovice locality is
characteristic by markedly higher discharges and flow velocities, in Dyjékovice was,
contrariwise, determined higher water conductivity, amount of the total phosphorus and
concentration of NH4 ' and PO43' ions. Mentioned differences reflected in fish assemblage
structure of monitored localities. Barbel (266 — 1,064 fish/ha, 14.8 — 28.3%), chub (504 — 962
fish/ha, 25.6 — 48.8%), dace (149 — 336 fish/ha, 4 — 21%) and gudgeon (100 — 980 fish/ha, 7.4
— 26.1%) constitute main part of ichthyocenosis of the Tasovice locality, while in Dyjakovice
unambiguously dominated chub (483 — 1,355 fish/ha, 52.4 — 72.2%) attended by roach (102 —
773 fish/ha, 15.2 — 30.8%). In Tasovice, moreover, brown trout (17 — 28 fish/ha) and grayling
(8 — 9 fish/ha) sporadically occurred. Generally, the ichthyological survey confirmed the
occurrence of 17 fish species from 7 families. Comparing with the situation in the fifties of
20" century distinct decrease of the fish diversity was not found, but nase is fully missing and
the population of barbel is not so abundant.

Acknowledgment: This study was supported by the Research plan No. MSM6215648905
“Biological and technological aspects of sustainability of controlled ecosystems and their
adaptability to climate change*, which is financed by the Ministry of Education, Youth and
Sports of the Czech Republic.
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Ichtyofauna Fi¢niho systému horni LuZnice: ohroZeni, management a
ochrana uzemi

P. VLACH, D. FISCHER

EKOSOLUTION - Pavel Vlach, Blovice, Bohusovska 872, 336 ,Blovice

V roce 2009 byl proveden ichtyologicky priizkum v fi¢nim systému horni LuZnice (od hranice
s Rakouskem, po . km 109). Elektrickym agregatem bylo proloveno 11 profild (3 v reviru
Luznice 12, 5 v reviru Luznice 11 a 21 tini v inunda¢nim tzemi Luznice rozdé€lenych do 3
oblasti). Celkem bylo uloveno 516 jedinct ryb v 19 druzich (4bramis brama, Alburnus
alburnus, Barbatula barbatula, Carassius carassius, Carassius gibelio, Cobitis sp., Cottus
gobio, Esox lucius, Gobio gobio, Leuciscus leuciscus, Lota lota, Misgurnus fossilis, Perca
Sfluviatilis, Phoxinus phoxinus, Rutilus rutilus, Salmo trutta, Scardinius erythrophtalmus,
Squalius cephalus, Tinca tinca) a 1 druh mihulovce (Lampetra planeri). Dominovala plotice
obecna, jelec tloust’, Stika obecnd, v inundaénich tiinich déle sekavec a piskof pruhovany.
Nejmensi pocetnost méla naopak vranka obecnd, mnik jednovousy, mifenka mramorovana a
perlin ostrobfichy. Nejcastéji byly loveny nasledujici druhy: plotice obecna (£=0,89), Stika
obecna (0,89), okoun ti¢ni (0,67), jelec tloust’ (0,67), naopak pouze ziidka se vyskytla vranka
obecna (0,11), mnik jednovousy (0,11), cejn velky (0,11) a perlin ostrobtichy (0,11). Index
diverzity v jednotlivych lovnych profilech se pohyboval mezi 0,86-2,01 (v jednotlivych
inundacnich tiinich mezi 0,11-1,1).

vvvvv

ochrana

Fish communities of the Upper LuZnice River: threats, management and
conservation

P. VLACH, D. FISCHER

EKOSOLUTION - Pavel Viach, Blovice, Bohusovska 872, 336 ,Blovice

In 2009, fish communities in the upper part of the Luznice River (from the Austrian border to
river km. 109) were studied. Eleven catch profiles were examined using electrofishing. We
caught 516 specimens belonging to 19 fish species (Adbramis brama, Alburnus alburnus,
Barbatula barbatula, Carassius carassius, Carassius gibelio, Cobitis sp., Cottus gobio, Esox
lucius, Gobio gobio, Leuciscus leuciscus, Lota lota, Misgurnus fossilis, Perca fluviatilis,
Phoxinus phoxinus, Rutilus rutilus, Salmo trutta, Scardinius erythrophtalmus, Squalius
cephalus, Tinca tinca) and 1 species of lamprey (Lampetra planeri). Roach, european chub
and pike dominated in the river, and european weatherfish and spine loach in inundated pools,
respectively, whereas bullhead, burbot, stone loach and rudd were found in low abundances.
The most frequently caught species were roach (f=0.89), pike (0.89), perch (0.67), and
european chub (0.67); on the contrary, bullhead, burbot, bream, and rudd were found only
occasionally. We also calculated an index of diversity, which varied between 0.86-2.01 (in
particular inundated pools between 0.11-1.1).

Keywords: fish community, the Luznice River, index of diversity, fishery management,
conversation
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Kormoran velky (Phalacrocorax carbo), minulost a pritomnost

Jan Andreska

Dynamické Sifeni kormoranti v evropském regionu v posledni ¢tvrtin€ XX. stoleti
vyvolalo logicky otazku moznosti ochrany pfirozenych 1 komeréné chovanych rybich
populaci. Jednou z moznosti je obratit se pro zkusenosti do minulosti, protoze je jednoznacné,
Ze s timto problémem se potykaly i1 generace naSich predkl véetné vyznamnych rybnikaia.
Struéné dé&jiny pritomnosti populace kormorana velkého v ¢eskych zemich i metod, jak proti
Skodam kormorany plisobenymi postupovat, nabizi tento ptispevek.

The Great Cormorant (Phalacrocorax carbo), Its Past and Present

Dynamic spread of the Cormorant through Europe during the last quarter of the 20th century
started discussion about the possibility of protection of natural as well as commercially-bred
fish populations. One of possible approaches is to look for historical experience, because this
problem was dealt with by generations of our predecessors, including famous pond-builders.
This paper briefly summarizes the history of occurrence of the Great Cormorant on the
territory of Bohemia. It also deals with methods used to prevent damages caused by this
species.
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Parazitologicka analyza kormorana vel’kého (Phalacrocorax carbo) a jeho
potravy

L. KOSUTHOVA, P. KOSUTH, A. KOCISOVA, T. MIHOK

Univerzita veterindrskeho lekdrstva a farmdcie, Ustav pre chov a choroby zveri a rvb, Komenského 73, 041 81
Kosice, SR

Ryby v potravnom retazci kormorana su medzihostitel'mi parazitov, ktoré su
patogénmi kormoréana ale poskodzuju aj samotné ryby, ovplyviiuji ich kondiciu, manipuluja
ich spravanie a robia z nich 'ahku korist’ pre predatorov. Kormoran naopak dobre prosperuje
aj pri vysokych intenzitdch infekcie, je hostitelom Sirokého druhového spektra ekto aj
endoparazitov. Vzhl'adom na jeho pocetné stavy a migracie, propaguje patogénne agensy
rézneho druhu v rdmci jednej aj medzi vzdialenymi populéciami ryb. V priebehu rokov 2009-
2010 sme uplnou parazitologickou pitvou vysetrili 63 kormoranov, pochadzajicich z povodi
Véhu (48), Slanej (2) a Hornddu (13). Celkova prevalencia parazitov dosiahla 100%.
Dominantnym bol druh Contracaecum rudolphi (Nematoda, Anisakidae) lokalizovany
v zaludku. Vysoka bola prevalencia pasomnic (95%) a motolic (67%). Aktudlne nalezy st
v §tadiu determinacie. Ryby, ktoré bolo mozné vzh'adom na rézny stupenl natravenia druhovo
determinovat’, sa nachédzali v zaludku 33 kormoranov (94 ryb), helmitologickej pitve sme
podrobili 44 ryb. Zaznamenali sme celkovo 12 druhov ryb, z toho 2 chranené — Alburnoides
bipunctatus a Gymnocephalus schraetser, ktoré v potrave dominovali. Zistend bola 64%
prevalencia helmintov u ryb, s vysokou intenzitou infekcie (2-76; priemer-22,5). NajcastejSim
nalezom boli hacikohlavce = Pomphorhynchus laevis, Acanthocephalus lucii a
Acanthocephalus anguillae (definitivnym hostitelom su ryby), s prevalenciou 46- 64% u
jednotlivych druhov. Najviac parazitovanym druhom bola hrebenacka G. schraetser (89,5%).
Do akej miery je predacny tlak kormorana ovplyvneny parazito-hostitel'skymi vztahmi a
naopak, je predmetom d’al§icho vyskumu.

Praca je riesend v ramci projektov SOP SR ¢. 22230 ,, Monitoring a manazment kormordna
velkého (Phalacrocorax carbo)“ a grant. agentury VEGA reg.c. 1/0125/10.

Parasitological analysis of great cormorant (Phalacrocorax carbo) and its
diet

L. KOSUTHOVA, P. KOSUTH, A. KOCISOVA, T. MIHOK

University of Veterinary Medicine and Pharmacy, Institute of Breeding and Diseases of Game and Fish,
Komenského 73, 041 81 Kosice, SR

The fish in the diet of cormorant serve as the intermediate hosts for its parasites that
are harmful not only for cormorant but for fish. They can affect their fitness; manipulate their
behaviour to make them more susceptible to predators. In contrast, cormorant, as definitive
host, survives well the high intensities of parasite’s infection; it is hosting the wide variety of
ecto and endoparasitic species. According to its population density and migrations, cormorant
spreads the pathogens within the one or between many fish populations. During the period of
2009-2010 we used the parasitological dissection to examine 63 cormorants coming from the
river basins of Vah (48), Slané (2) and Hornad (13). The total prevalence of parasites reached
100%. The helminth parasite Contracaecum rudolphi (Nematoda: Anisakidae), localised in
the bird’s stomach, dominated in samples. High was also the prevalence of cestodes (95%)
and trematodes (67%). The current findings are in determination process. According to the
various phase of fish predigestion in the bird’s stomachs, we identified 94 fish in the 33
stomachs. They were belonging to the 12 species. Two of them - Alburnoides bipunctatus and
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Gymnocephalus schraetser (the protected ones), dominated the diet of cormorant. We
examined 44 fishes for presence of helminth parasites. The 64% prevalence of intestinal
helminths in fish and high intensity of infection (2-76; mean-22.5) was found. The most
prevalent were the acanthocephalans Pomphorhynchus laevis, Acanthocephalus lucii and
Acanthocephalus anguillae (fish are the definitive hosts), with prevalence 46-64% in
individual fish species. The most infected was G. schraetser (89.5%). How is the predation
pressure of cormorant facilitated by the specific host-parasite relationships, is the subject of
the future investigation.

The work was carried out within the project of State Nature Conservancy of Slovak Republic

No. 22230 ,,Monitoring and management of great cormorant Phalacrocorax carbo (2010-
2012)“
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Lead accumulation in different tissues of Prussian carp (Carassius gibelio
B.) as the effect of 2-years period of dietary exposition to various doses of
this metal.

E. LUSZCZEK-TROJNAR, E. DRAG-KOZAK, B. FALOWSKA, W. POPEK

Department of Ichthyobiology and Fisheries, University of Agriculture, ul. Prof. T. Spiczakowa 6, 30-199,
Krakow-MydIniki, Poland. rzbienia@cyf-kr.edu.pl

Lead (Pb), a heavy metal having limited biological functions, is widely distributed in
the aquatic environment as a result of natural processes and anthropogenic pollutions. This is
one of the most toxic heavy metals which is known to accumulate in fish tissues. This
accumulation may have deleterious effects on various physiological functions of fish. The aim
of the work was to determine the accumulation level of Pb in kidney, ovaries and intestine of
Prussian carp during 24-months period of dietary exposition to four doses (10, 15, 25 and 50
ng g'.) of that metal in the diet, and the effect of 12 months elimination period (after the
previous 12-months exposition to that metal). One-year old Prussian carp females were kept
in aquariums at constant temperature of 12 °C and fed with control or contaminated food at
the level of 3 % bwt. After the period of 12 months each experimental group was divided into
two groups. One of them was still fed with the same contaminated fodder, and the second was
fed with the control granulate until the end of the investigation. After the 3™, 6™ and 12™ 15",
18™ and 24™ month of the experiment samples of kidneys, gonads, and proximal and distal
intestine were taken to measure lead concentration, using atomic absorption spectrometry
(AAS) method. The highest lead concentration (7,44 mg-kg 1Y was observed in the kidney (in
the group 50 pg g ) at the 18" month of the exposition. In this tissue Pb level was increasing
constantly during whole experimental period in all groups fed with the contaminated fodder.
In groups which were fed the control granulate in the second year of the investigation
(elimination) gradual decrease of Pb level was noted (from 2,7 down to 1,7 mg kg in
10 pug g group, from 2,9 to 2,0 mg kg in 15 pg g group, from 4,0 to 2,6 mg kg in
25 pg g group and from 4,9 to 1,9 mg kg™ in 50 pg g’ group). There were no significant
differences in Pb accumulation level in the ovarian tissue between experimental and control
groups during whole experimental period. In each group the decrease of Pb concentration
occurred after the spawning season. In the intestine, the highest Pb concentration was
observed in first 6 months of the experiment (2,45 mg kg™ in the group 50 pg g™ in the distal
intestine). Later on, the gradual decrease was noted till the last month. During the whole
experiment, Pb levels in groups fed with the fodder containing 25 and 50 pg g, were
significantly higher than in other groups. In these two groups the most clear effect of 12
months elimination period occurred. Pb concentration dropped from 0,38 down to 0,23 mg kg
"in 25 pg g group and from 0,68 to 0,20 mg kg™ in 50ug g™ group in the proximal intestine
and from 0,54 to 0,28 mg kg in 25 pg g group and from 0,71 to 0,33 mg kg™ in 50 pg g’
group in the distal intestine.

The results indicate that as Pb accumulation level as well as the effect of elimination
of this metal from the organism is dependent on the tissue, Pb dose and the period of
exposition.

Acknowledgements: Supported by Ministry of Science and Higher Education in Poland grant
nr N311 012 31/3829
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Vyskyt virusovej hemoragickej septikémie VHS v chovoch lososovitych ryb
na Slovensku.

M. VANKUSOVA, J. JANCEKOVA, N. BREZINOVA, M. CERVENSKA

Statny veterindrny a potravinovy iistav, Janoskova 1611/58, 026 01 Dolny Kubin, Ndrodné referencné
laboratorium (NRL) pre choroby ryb, Slovenska republika

Virusova hemoragicka septikémia (VHS) bola v Eurépe prvy krat opisand v roku
1930, ako vel'mi nebezpecné a zavazné ochorenie salmonidov chovanych na farmach ryb
intenzivnym sposobom. Neskor virus vd’aka svojej vyraznej mutagénnej vlastnosti infikoval
aj morské druhy ryb. Ochorenie postihuje viac ako 50 morskych a sladkovodnych druhov
ryb. Priebeh ochorenia v akutnej faze byva charakterizovany prudkym néarastom mortality.
Virusova hemoragicka septikémia (VHS ) patri medzi najzavazZnejSie ochorenia ryb. Pre
vyrazné ekonomické straty vznikajice pri tomto ochoreni je zaradend medzi medzinarodne
sledované nakazy — ndkazy povinné hldseniu.

Povodcom ochorenia je rhabdovirus ( viral hemorrhagic septicemia virus VHSV, syn.
Egtved virus), zaradeny do rodu Novirhabdovirus, ¢el'ad’ Rhabdoviridae.

Az do roku 2008 toto ochorenie na Slovensku bolo nezndmym pojmom, ale
nekontrolovanym dovozom ryb sa importovalo aj na naSe Gizemie a ako kazdé nové ochorenie
vyrazne zasiahlo do epizootologickej situdcie v chovoch ryb.

Epidemiologickd situicia a Sirenie tohto ochorenia v postihnutych oblastiach
prekvapili aj tych najvdcsich pesimistov av priecbehu 1 roka bolo ku dne$nému dnu
zamorenych 9 chovov na uzemi Slovenska. Je tragédiou, Ze chybalo len 9 mesiacov na to, aby
bola Slovenska republika vyhlasena ako izemie prosté tejto nadkazy. Podozrenie na virusova
hemoragickt septikémiu sa moéze vyslovit na ziklade anamnézy, klinickych priznakov,
zmeny spravania a zvySenej mortality ryb. Kone¢na diagndza sa stanovi az laboratornym
vysetrenim.

Diagnostika je zalozend na priamom dokaze virusu a to izolaciou z obliciek, sleziny,
srdca a mozgu. Terapia chorenia nie je zndma a podobne, ako u ostatnych vir6z ma pre jej
Sirenie zasadny vyznam prevencia.

Occurence of Viral haemorrhagic septicemia VHS in salmonid farms in
Slovakia

M. VANKUSOVA, J. JANCEKOVA, N. BREZINOVA, M. CERVENSKA

National Veterinary and Food Institute, Janoskova 1611/58, 026 01 Dolny Kubin, National Reference
Laboratory ( NRL) for fish diseases, Slovak Republic

Viral hemorrhagic septicemia (VHS) has been identified in Europe for the first time in
1930 as a very dangerous and serious disease of Salmonid farmed fish breeded by intensive
production. Later the virus infected marine fish species due to its strong mutagenic properties.
The disease affects more than 50 marine and freshwater fish species. The course of disease in
the acute phase is usually characterized by a high increase in mortality. Viral haemorrhagic
septicemia (VHS) is one of the most serious fish disease. For significant economic losses
resulting from this disease, it is classified as an internationally monitored disease -
compulsory notifiable disease.

Zoonotic agens is rhabdovirus (viral hemorrhagic septicemia virus, VHSV, son.
Egtved virus), which is included in the genus Novirhabdovirus, family Rhabdoviridae. Up to
2008 the disease was an unknown term in Slovakia but the uncontrolled import of fish to our
area had a main impact to the epidemiological situation in fish farming Epidemiological
situation and the prevalence of the disease in affected areas surprised even the biggest
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pessimists. Within 1 year 9 farms were infected in the territory of Slovakia. If only there had
been 9 more months, the Slovak Republic was proclaimed as a free disease territory.Suspicion
of viral haemorrhagic septicemia is based on the clinical smptoms, behavioral changes and
increased mortality of fish. The final diagnosis is determined by the laboratory testing.

Diagnosis is based on direct detection of the virus and its isolation from the kidney,
spleen, heart and brain. The treatment of the disease is unknown and similarly as in other viral
diseases prevention is of a main importance .

Key-words: Viral haemorrhagic septicemia, VHS, epidemiological situation, diagnosis,
Slovakia
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Molekularni aspekty hybridizace jeseterovitych ryb

M. HAVELKA, V. KASPAR, M. FLAJSHANS

Jihoceska univerzita v Ceskych Budéjovicich, Fakulta rybarstvi a ochrany vod, Vyzkumny tistav rybdisky a
hydrobiologicky Vodnany, Zatisi 728/I1, 389 25 Vodriiany, email: havelm02@frov.jcu.cz

Jeseterovité ryby maji velmi zajimavou evolucni historii a nalezy jejich fosilii ukazuji,
Ze se na naSi planeté vyskytovali jiZ v obdobi spodni Jury pied vice neZ 200 miliony lety
(Bemis et al. 1997). V soucastné dobé se na Zemi nachdzi 27 druht jeseterovitych ryb. Tti
druhy jsou na pokraji vyhynuti, Sest druhti je kriticky ohrozenych, a na zbylé druhy je
nahlizeno jako na ohrozené (Ludwig 2008). Zvlastnosti jeseterovitych ryb je pomérné vysoky
pocet chromozému v jadie a také jejich rozdilné ploidni Grovné. Jeseterovité ryby vykazuji
také pomérné velkou nachylnost k mezidruhové a dokonce i k mezirodové hybridizaci, jak
v prostfedi akvakulturnich chovli tak 1 v pfirozenych podminkach. Tato pak vede
k vyraznému snizeni pfirozené genetické variability uvnitt jednotlivych druhi pfedevs§im
kvili kiizeni mistnich populaci s nepiivodnimi druhy (Fontana et al., 2001). Dodnes byly
popsany necelé dvé desitky mezidruhovych hybridi jeseterovitych ryb (Ludwig et al. 2009). 1
pii pouziti modernich metod molekularni genetiky neni jednoduché urcit rodi¢e a piavod
jednotlivych hybridnich jedincli. Z tohoto dGvodu je nezbytné identifikovat vhodné
molekularni markery u piedpokladanych rodi¢ovskych druhii a pomoci nich pak urcit pavod
jednotlivych hybrida.

Molecular aspect of hybridization of sturgeon

M. HAVELKA, V. KASPAR, M. FLAJSHANS

University of South Bohemia, Ceské Budéjovice, Faculty of Fisheries and Protection of Waters, Research
Institute of Fish Culture and Hydrobiology at Vodnany. Zatisi 728/11, 389 25 Vodnany; email:
havelm02@frov.jcu.cz

Sturgeons have an interesting evolutionary history. Fish, such as sturgeon and paddlefish
evolved from a common ancestor that split from the evolutionary tree in Jurassic period;
about 200 million years ago (Bemis et al. 1997). From altogether 27 acipenseriform species
on the Earth, three species are supposed to be extinct, six species are critically endangered,
other species are vulnerable and only two species are in low-risk (Ludwig, 2008). Special
features of sturgeon fishes are relatively high number of chromosomes in their nuclei and
differences in ploidy levels. Sturgeons displayed a strong tendency for inter-specific and
inter-generic  hybridization under altered environmental conditions as well as through
artificial propagation. This resulted in decrease of natural genetic diversity of species because
of uncontrolled restocking and production of hybrids with non-native species (Fontana et al.,
2001). Almost 20 inter-specific sturgeon hybrids have been already described (Ludwig et al.,
2009). It is not easy to identify the parental species of natural hybrids by modern methods of
molecular biology. In this respect, it would be useful to be able to identify the putative
parental species and detect them in the hybrid ones by molecular markers.
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Karyotypova diverzita potomstva vzniklého krizenim diploidniho samce a
triploidni samice karase stribritého (Carassius gibelio)

M. KNYTL, L. KALOUS

Katedra zoologie a rybarstvi, fakulta Agrobiologie, potravinovych a piirodnich zdrojii, Ceskd zemédélska
univerzita v Praze, 165 21 Praha 6 — Suchdol, email: knytl@af.czu.cz

Karas stfibfity je zndmy vyskytem rizné ploidnich jedincii v populaci. Informace o
chromozémovych cislech triploidnich forem nejsou jednotné. Diploidi maji ve svych
karyotypech 100 chromozému a triploidi pak 150 — 160 chromozémi. Karyotyp triploidnich
karast sttibfitych je charakteristicky vyskytem variabilniho poc¢tu malych chromozdémovych
elementl nazyvanych mikrochromozémy. V naSem pfispévku prezentujeme vysledky
cytologické studie potomkii kiizeni mezi diploidnim samcem a triploidni samici se
zaméfenim na chromozoémova Cisla a karyotyp rodicl a jejich potomstva. Jaderné suspenze
byly pfipraveny pomoci Volkerovy nedestruktivni metody z regeneratt ploutevni tkané. Po té
byla nakapéana na sklicka a obarvena roztokem Giemsou — Romanovski. Pomoci mikroskopu
a pftislusného softwaru bylo hodnoceno 24 metafazi rodici a 50 metafazi potomstva.
Karyotypy byly sestaveny manudln¢. Chromozomy diploidnich jedinci byly setfazeny
v parech a chromozémy triploidnich jedincii byly sestaveny ve trojicich. U potomstva byla
prokazana vysoka variabilita chromozémovych cisel v rozmezi 150 — 159. Karyotypy rodict
obsahovaly 100 a 159 chromozomi. Vysledky této prace poukazuji na velkou genetickou
plasticitu karase stiibtitého.

Karyotype diversity of the offspring resulting from crossbreeding between
diploid male and triploid female of silver Prussian carp (Carassius gibelio)

Populations of Silver Prussian carp (Carassius gibelio) are known to exhibit different ploidy
levels among their individuals. Moreover no consistent information is available regarding
chromosome number of triploid biotypes. Generally diploids have 100 chromosomes and
triploids 150-160 chromosomes. The karyotype of C. gibelio triploids is also characterized by
variable number of small chromosomal elements also called as supernumerary chromosomes.
Here we report results of crossbreeding experiments between diploid male and triploid female
with respect to chromosome number and karyotype of the parents and their offspring. Nuclei
suspensions were prepared according to Volker non-destructive method from small piece of
regenerated caudal fin. Suspensions were then drop on slides and stained with Giemsa-
Romanovski solution. 24 metaphases of male and female and 50 metaphases of offspring
were investigated using microscope and image analyzing software. Karyotypes for
comparison were constructed manually. Chromosomes of diploids were organized in couples
and of triploids in triplets. We found high variability in chromosome number among analysed
offspring with fluctuation between 150 and 159. In comparison the chromosome numbers of
male and female were found 100 and 159 respectively. Our results show high genetic
plasticity of Carassius gibelio.
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Taxonomicka pozicia “hruza bieloplutvého” z Tisy a Latorice po
prehodnoteni: Romanogobio viadykovi

J. KOSCO!, M. NOWAK?, J. MENDEL?, L. PEKARIK*, L. KOSUTHOVA?, W. POPEK?

'presovska univerzita v PreSove, FHPV, Katedra ekologie, 17. novembra 1, 08116 Presov, SR, e-mail:
kosco@unipo.sk

’Department of Ichthyobiology and Fisheries, University of Agriculture in Krakéw, Poland; e-mail:
mikhael.nowak@gmail.com

‘Department of Fish Ecology, Institute of Vertebrate Biology, Czech Academy of Sciences, v.v.i., Brno, Czech
Republic; e-mail: jmendel@seznam.cz

* Ustav zooldgie, SAV, 845 06 Bratislava, SR; e-mail: ladislav.pekarik@savba.sk

7 Univerzita veterindrskeho lekdrstva a farmdcie, Ustav pre chov a choroby zveri a ryb, Kosice, SR; e-mail:
kosuthova@uvm.sk

Dlhy ¢as bol hruz bieloplutvy Gobio albipinnatus povazovany za druh osidl'ujtci rieky
Tisa a Latorica. Na druhej strane, niektori ichtyolégovia uvazovali o existencii poddruhu v
ramci tychto populdcii s konStatovanim, ze tieto moézu byt klasifikované ako prisluSnici
poddruhu G. albipinnatus viadykovi.V priebehu poslednych rokov, taxonomia hrizov bola
vyrazne modifikovana. Zistilo sa, Ze hruz bieloplutvy patri do rodu Romanogobio, ktory bol
presunuty z podrodovej na rodovu uroven. Taktiez mnozstvo niekdajSich poddruhov alebo
dalSich vnutrodruhovych taxénov oboch rodov - Gobio a Romanogobio, boli uznané
validnymi evolu¢nymi druhmi. Na§ aktudlny vyskum, zalozeny na pouziti oboch metdd —
tradi¢nej (t.j. morfologickej) a molekularnej, poukéazal na to, Ze “hraz bieloplutvy” z rieky
Tisa a Latorica je vlastne Romanogobio viadykovi (Fang, 1943). Nase nalezy potvrdzuju
predoslu klasifikaciu tychto populacii do poddruhu viadykovi, teda - hriz vladykovov.
Druhovy status bol determinovany priamym sekvenovanim mitochondridlnej (kontrolného
useku) a jadrovej (proteinu S7) DNA. Taktiez morfologické tdaje vyrazne podporuju tuto
identifikaciu, napriek tomu, Ze variabilita zistena u jedincov v Tise a Latorici bola vécsia ako
uvadzand literarnymi dajmi.

Vyskum je realizovany v ramci projektu APVV-0154-07 a GACR 206/09/P60S8.

Taxonomic position of the “whitefin gudgeon” of Tisa and Latorica Rivers
reconsidered: Romanogobio viadykovi

J.KOSCO', M. NOWAK?, J. MENDEL’, L. PEKARIK®, L. KOSUTHOVA’, W. POPEK”

'Department of Ecology, University of Presov, Slovakia; e-mail: kosco@unipo.sk

’Department of Ichthyobiology and Fisheries, University of Agriculture in Krakéw, Poland; e-mail:
mikhael.nowak@gmail.com

IDepartment of Fish Ecology, Institute of Vertebrate Biology, Czech Academy of Sciences, v.v.i., Brno, Czech
Republic; e-mail: jmendel@seznam.cz

*Institute of Zoology, Slovak Academy of Sciences, Bratislava, Slovakia; e-mail: ladislav.pekarik@savba.sk
’University of Veterinary Medicine and Pharmacy, Institute of Breeding and Diseases of Game and Fish, Kosice,
Slovakia; e-mail: kosuthova@uvm.sk

For a long time it has been considered that the whitefin gudgeon Gobio albipinnatus is the
species that inhabited Tisa and Latorica Rivers. On the other hand some researchers have
discussed subspecific status of these populations, concluding that they should be classified as
belonging to the subspecies G. albipinnatus vladykovi. During the last years taxonomy of the
gudgeons has been profoundly modified. It has been established that the whitefin gudgeon
belongs to the genus Romanogobio, which has been lifted from subgeneric to generic level.
Also a number of former subspecies or other infrasubspecific taxa of the both genera, Gobio
and Romanogobio, have been recognised as valid evolutionary species.
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Our latest investigation based on both traditional (i.e., morphological) and molecular methods
pointed out that the “whitefin gudgeon” of Tisa and Latorica Rivers is in fact Romanogobio
viadykovi (Fang, 1943). Our finding confirms previous classifications of these populations to
the subspecies viadykovi, that is, to the Danube whitefin gudgeon.

Species status was identified by direct sequencing of mitochondrial (control region) and
nuclear (S7 protein) DNA. Also morphological data strongly support such identification,
however variability found in Tisa and Latorica Rivers was greater than formerly known from
the literature.

This study was supported by the project of Grant Agency of Czech Republic no. 206/09/P608
and by APVV — 0154-07.
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Cytogeneticka analyza a evoluce karyotypu u jihoamerickych cichlid tribu
Cichlasomatini

L. KRAJAKOVA!, Z. MUSILOVA?, LUKAS KALOUS!

! Katedra zoologie a rybarstvi, fakulta Agrobiologie, potravinovych a prirodnich zdrojii, Ceskd zemédélska
univerzita v Praze, 165 21 Praha 6 — Suchdol, email: krajakova@af.czu.cz
2Laborator genetiky ryb, Ustav zivocisné fyziologie a genetiky AVCR v.v.i., 277 21 Libéchov,

V nasi studii prezentujeme ziskana cytogeneticka data, ktera byla porovnéna s recentni
fylogenetickou analyzou u jihoamerickych cichlid (tribus Cichlasomatini). Suspenze jader
byly ziskany nedestruktivni metodou preparace chromozomu z regeneratu ploutvi. Suspenze
byly nasledné¢ nakapany na podloZzni skla a obarveny roztokem Giemsa - Romanowski.
Ziskan¢ metafdze byly prohlédnuty a zaznamenany pomoci mikroskopu, fotoaparatu a
softwaru na analyzu obrazu. Z vybranych metafdzi byly sestaveny karyotypy a ziskana data
byla nasledn¢ ,,namapovéana“ na znamy fylogeneticky strom. Ze syntézy molekularnich a
cytogenetickych vysledkii byla formulovana hypotéza evoluce karyotypu a stanoven
minimalni pocet evolucnich udalosti, které mély vliv na zménu poc¢tu chromozomi. Nase
hypotéza predpoklada, ze spolecny predek mél 2n=48. Ke zmén¢ poctu chromozomi doslo
minimalné pfi ¢tyfech evolu¢nich udalostech; z toho jednou ke zvySeni a tiikrat ke snizeni
poctu chromozomii. U skupiny rodti Nannacara a Cleithracara doSlo, ke zvySeni poctu
chromozomt (Cleithracara maroni 2n=50). Ve druhé skupiné¢ rodd Bujurquina -
Tahuantinsuyoa — Andinoacara — Laetacara — Acaronia dochédzi ke snizovani poctu
chromozom (Bujurquina and Laetacara 2n= 44, Tahuantinsuyoa 2n= 30). Z dosavadnich dat
nemuzeme formulovat jesté findlni hypotézu evoluce karyotypu celého tribu Cichlasomatini
nicméné prezentovand studie je prvnim cytogenetickym piehledem této skupiny ryb.

Cytogenetic analysis and karyotype evolution in South American Cichlids
of the group Cichlasomatini

We present our cytogenetic data that were compared with recent phylogenetic analysis of
South American cichlids (tribus Cichlasomatini. Nuclei suspensions were obtained by non-
destructive method of isolation from fin regenerate then drop on slides, stained by the solution
of Giemsa - Romanowski. Obtained metaphases were investigated by microscope and
recorded by digital camera connected with image analysing software. Karyotypes were
constructed from chosen good metaphases and cytogenetic data (chromosome number
karyotype) were consequently applied to known phylogenetic tree. We determined minimal
number of evolution events of chromosome rearrangement and we formulated hypothesis
regarding evolution of karyotype within the group. We concluded that common ancestor had
2n=48 chromosomes. Change of chromosome number occurred at least in four evolution
events; Three times the number of chromosome increased and one time was reduced. The
increase of chromosome number was observed in group of Nannacara and Cleithracara
(Cleithracara maroni 2n=50). In the second group Bujurquina — Tahuantinsuyoa —
Andinoacara — Laetacara — Acaronia we found a reduction of chromosome number
(Bujurquina and Laetacara 2n= 44, Tahuantinsuyoa 2n= 30). From available data we are still
not able to formulate final hypothesis of karyotype evolution within the tribus Cichlasomatini.
Anyhow presented study is the first cytogenetic overview of the group.
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Morphological investigation on Gobio gobio complex in the upper Vistula
drainage (S-E Poland)

M. NOWAK', J. MENDEL?, P. SZCZERBIK', T. MIKOLAJCZYK!, A. KLACZAK,
B. FALOWSKA', W. POPEK'

'Department of Ichthyobiology and Fisheries, University of Agriculture in Krakéw, Poland; e-mail:
mikhael.nowak@gmail.com

’Department of Fish Ecology, Institute of Vertebrate Biology, Czech Academy of Sciences, v.v.i., Brno, Czech
Republic; e-mail: jmendel@seznam.cz

The common gudgeon Gobio gobio has been considered a widely distributed and highly
variable species until the recent years, when it turned out that a number of different
evolutionary lineages, clearly recognisable by molecular methods, has been confused under
that name. Also in the territory of Poland presence of at least two of them, namely G. gobio
(s. stricto) and Gobio sp. 2, has been proven. Current study was conducted to contribute the
knowledge about the morphological variability of the “common gudgeon” in 9 rivers within
the upper Vistula drainage: Hoczewka, Mleczka, Krzyworzeka, upper San, Sanoczek,
Solinka, Tarnawka, Wiar and Wistoka. A total number of 91 gudgeons were examined.
Obtained results extend the known diversity of the “common gudgeon”, ascertained in the
previous studies. Performed cluster analysis pointed to occurrence of two main clusters, first
consisted of the fish from Tarnawka, Mleczka, Hoczewka, Wistoka, Wiar and upper San
Rivers, and second joining the specimens from Solinka, Krzyworzeka and Sanoczek Rivers.
PCA showed homogeneity of the population and any remarkable sub-populations can be
distinguished.

This study was supported by the project of Grant Agency of Czech Republic no. 206/09/P608.
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Vliv diurnalni migrace na pomér RNA/DNA u plidku okouna (Perca
Sfluviatilis)

M. PETRTYL', 'L. KALOUS', M. CECH’
Katedra zoologie a rybdrstvi, fakulta agrobiologie, potravinovych a prirodnich zdrojii, Ceskd zemédélska
univerzita v Praze (CZU), Kamyckd 129, Praha 6 — Suchdol, 165 21. (pentyl@af.czu.cz)
20ddéleni ekologie, planktonu a ryb, hydrobiologicky tistav (HBU), Biologické centrum AV CR, v.v.i., Na
Sadkéach 7, Ceské Budeéjovice 370 05

Juvenilni okouni vytvareji v hlubSich udolnich nadrzich tii rozdilné¢ ekologické
skupiny: epipelagickou (EPF), bathypelagickou (BPF) a litordlni (LPF). Nové popsana
bathypelagicka skupina byla opakované pozorovana na nadrzich Rimov, Slapy a Orlik.
Skupina BPF vykondva pravidelné diurnalni vertikalni migrace fizené intenzitou svétla. Pii
zastinéni vodni hladiny k této migraci nedochazi. Velikost ryb skupiny BPF koreluje s
podélnym trofickym gradientem néadrze. Vétsi jedinci se vyskytuji v pfitokové Casti nadrze,
zatimco mens$i jsou blize k hrazi. Nedostatek potravy vede u ryb k okamzité ztrat¢ hmotnosti a
poklesu mnozstvi RNA a proteinli, zatimco mnozstvi DNA zlstava témér konstantni.
Mnozstvi RNA v buiikach je pfimo umérné aktualnimu stupni syntézy proteinti a ukazuje tak
momentalni rychlost somatického riistu. V roce 2007 byly na vodnim dile Rimov odloveny
vzorky: LPF (30 ks), EPF (30 ks) a BPF (30 ks). Ryby byly bezprostfedné¢ po odloveni
vyfoceny a konzervovany zmrazenim v tekutém dusiku (-196°C). V laboratofi nasledné
probéhla homogenizace a izolace nukleovych kyselin (NK) pomoci izola¢niho kitu (AllPrep
DNA/RNA Mini, QIAGEN). Ciselné hodnoty obsahti, poméri a &istoty NK byly méfeny
pristrojem NanoDrop ND-1000. Nejvétsi variabilita v poméru RNA, DNA byla nalezena u
komunity EPF (1,2-26,13). U komunity BPF je momentdlni aktivita riistu nejmens$i s
nejmensim rozptylem hodnot (0,62-7,07). Celkové byl statisticky vyznamny rozdil v poméru
RNA, DNA nalezen mezi skupinami EPF:BPF a LPF:BPF. Vysledky potvrdily predpoklad,
ze podminky v bathypelagidlu jsou pro rist ryb nevyhodné. Epipelagial je mistem, kde se
vSichni jedinci vyskytuji pfi pfechodu mezi jednotlivymi prostorovymi komunitami v ¢ase.

Effects of diurnal migration on RNA/DNA ratio of larval perch (Perca
Sfluviatilis)

In deep canyon-shaped reservoirs young-of-the-year European perch create simultaneously
three ecological groups — epipelagic (EPF), bathypelagic (BPF) and littoral (LPF). Group of
BPF was newly described after repeatedly observed in case of Rimov, Slapy and Orlik
Reservoirs. The BPF perform regular diel vertical migrations (DVM), which are under direct
control of the light intensity. Once the water surface is shadowed the DVM disappeared. The
total length of BPF follows longitudinal trophic gradient, i.e. larger individuals could be
found in tributary parts of the reservoir while smaller individuals occur close to dam. It is
proved that RNA:DNA ratio is a useful indicator of trophic level and food availability. The
relationship between RNA:DNA is an index of a cell’s metabolic intensity and it was used to
measure actual somatic growth of fish. Specimens of perch fry were sampled in 2007 in
Rimov reservoir: LPF (30 pcs.), EPF (30 pcs.) and BPF (30 pcs.). All individuals were
photographed and fixed in liquid Nitrogen (-196) immediately. Samples were homogenized
and nucleic acids were isolated using commercial product (AllPrep DNA/RNA Mini,
QIAGEN). RNA:DNA ratio was measured with spectrophotometer NanoDrop ND-1000. The
results of the RNA: DNA ratio of all three communities showed that EPF bear highest
variability among individuals (1,2-26,13). In contrary to BPF that has the lowest ratio as well
as variability (0,62-7,07). Difference between EPF:BPF and LPF:BPF was statistically
significant. Results confirmed hypothesis that living conditions in bathypelagial are not
suitable for growth. All individuals occur in epipelagial in time of diurnal vertical migration.
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River Barbus barbus Corpus and Gonad Structure from Different Czech
Localities

MIKODINA JE.V.!, KOURIL J.2, HAMACKOVA J.2, SEDOVA M.A.!, KOZAK P,
PENAZ M.?, PODHOREC P.>, NOVOSADOVA A.V.!

! _ Russian Federal Research Institute of Fisheries & Oceanography, Moscow, Russian Federation
2 _JihoGeskd univerzita v Ceskych Budejovicich, Fakulta rybdrstvi a ochrany vod, Zatisi 728/11, Vodnany 389 25
3 Institute of Vertebrate Biology CAS, Brno, Czech Republic

In different localities of Eurasia, barbel Barbus barbus (Cyprinidae) reaches a length
of 85 cm and a weight of 4 kg. In the wild its body's color is silvery with fine scarce brownish
spots. During the reproductive period the fish have a spawning coloration: the distal ends of
pectoral, pelvic, anal and caudal fins have orange-red color and there is "a pearl rash" on the
snout. Barbel spawns in late May-early June in all the Czech localities. The females with
ovaries at stage IV have greenish oocytes. After hormonal stimulation with Dagin (1 ml/kg) at
anesthesia with clove oil the females produce yellowish eggs. The males mature
spontaneously.

In late May the barbel individuals from the South Bohemia water bodies (VURH,
Model ponds) have no anomalies in their body and gonads shape, their reproductive function
is normal. A part of wild barbel females (1026-1596 g) caught from the northwestern rivers
ovulate spontaneously, while another part of them does not spawn because of oocytes
resorption. They have no morphological anomalies, but their body surface has ulcer
formations. Cultivated barbel females (Tisova-u-Sokolova hatchery) at a weight of 237-363 g
spawn after the Dagin stimulation. At this warmwater hatchery body anomalies are found in
the barbel females and males (12-14 %). Pug-shaped and beaked head, lordosis, scoliosis,
caudal fin shortening do not influence upon the reproductive function: after hormonal
stimulation 22-50 % of abnormal females produce mature viable eggs, i.e. more than in the
barbels with normal morphology (4-14.5 %). All the males with body anomalies produce
sperm without being stimulated. In October at the Tisova-u-Sokolova hatchery the barbel
ovaries are at stage III, the vitellogenic ooytes structure is not modified. In the southeastern
areas (unpolluted parts of the Jihlava River) the barbel body shape and reproductive function
are not changed, while in the polluted water river sites its oocytes are exposed to resorption,
and hermaphrodites not capable to reproduction also appear.

In the Czech Republic the artificial barbel reproduction aimed at its restituting in
natural water bodies is conducted. The barbel anomal females and males may be effectively
used for artificial reproduction. It is likely to be possible for other fish species as objects of
artificial reproduction.
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Rist a reprodukce parmy obecné (Barbus barbus L.) v kontrolovanych
podminkach

T. POLICAR, P. PODHOREC, J. HAMACKOVA, V. STEJSKAL, J. KOURIL, S.M. HADI

ALAVI
Jihoceskd univerzita v Ceskych Budéjovicich, Fakulta rybdrstvi a ochrany vod, Zatisi 728/, Vodnany 389 25,
email: policar@vurh.jcu.cz

V prubéhu ttiletého odchovu v kontrolovanych podminkéch byl popsan rast a preziti
parmy obecné (Barbus barbus L.) od larvalniho obdobi (konec¢nd hmotnost W= 0,175+0,02g;
SGR=13,63+1,1%.d""; kumulativni pfeziti= 76,0+2,5%) az po dosazeni pohlavni dosp&losti
(kone¢na W=62,55+13,5g; SGR= 0,89i0,05%.d'1; kumulativni pfeziti=59,3+1,5%) u ryb
krmenych vyhradné suchym peletovanym krmivem. V pribéhu odchovu byl také sledovan
rust chovanych ryb parmy obecné v zavislosti na pohlavi ryb, kdy samice za 3 roky Zzivota
doséhly pritkazn& vyssiho riistu (koneéna W= 100,3+33,1g; SGR=0,84+0,02%.d") nez samci
(kone¢na W=48,8 +10,6 g; SGR=0,77+0,01 %.d'l). Nésledné byl také sledovan rist a preziti
generacnich ryb v prubéhu prvni vytérové sezony. Statisticky prikazné vyssi rast byl
zaznamenan u pohlavné dospélych samic (SGR = 0,17+ 0,02%.d") o proti samciim (SGR=
0,02+ 0,001%.d™"). Preziti pohlavné dospélych ryb parmy obecné vsak byl u obou pohlavi
statisticky podobny (samice 100 + 0 % a samci 98,9 + 0,5%).

V ramci prvni vytérové sezéony od biezna do kvétna byla v tydennich intervalech
detailné sledovéana vytérova aktivita generacnich ryb v kontrolovanych podminkéch (teplota
vody 21,0+0,4°C a svételny rezim od 10L:14D do 14L:10D). Z jednotlivych vytéra bylo
zjisténo, ze 22,2 %, 27,7%, 33,3%, 16,6% a 11,1% samic bylo v priibéhu 3 mésici vytieno
jednou, dvakrat, trikrat, ¢tyfikrat a pétkrat. Primérnéd absolutni plodnost jikernacek v ramci
jednoho vytéru byla 1653+457 jiker a relativni plodnost 16480 jiker.kg'. Vsech 100%
testovanych samcti produkovalo sperma pii vSech vytérech v pribéhu tii mésict s praimérnym
odebranym objemem spermatu 0,28+0,06 ml, coz piedstavovalo 4,05 miliardy spermatozoi.
V ramci jednotlivych vytérd byly v pribéhu tfi mésict u oplodnénych jiker stanoveny
primérné hodnoty oplozenosti jiker, lihnivosti a celkovéa délka Cerstvé vylihnutych larev a u
spermii objem odebraného spermatu, koncentrace spermatozoi ve spermatu, procento
pohybujicich se spermatozi a jejich rychlost. Statisticky nejvyssi oplozenost jiker (65,3+4,8 —
73,045,75%), lihnivost (44,2+6,6 — 48,5+8%) a velikost larev (10,9+0,85 — 11,3+0,84mm)
byly zjiStény v pribéhu dubna a kvétna. Statisticky nejvétsi objem odebraného spermatu
(0,42+0,08ml) a nejvyssi koncentrace spermatozoi ve spermatu (18,8.10° spermatozoi.ml™)
byly zjistény v mésici bfezna. Statisticky nejvyssi rychlost pohybu spermatozoi v priabéhu 15
sekund po jejich aktivaci byla zjisténa v mé&sici dubnu (70,5um.s"). Vedle toho procento
pohybujicich se spermii v rdmci 30 sekund po jejich aktivaci bylo statisticky stejné v priabehu
vSech tii mésict (64,343,9 — 48,9+4,6%).

Growth and reproduction in common barbel (Barbus barbus L.) under
controlled conditions

T. POLICAR, P. PODHOREC, J. HAMACKOVA, V. STEJSKAL, J. KOURIL, S.M. HADI

ALAVI
Jihoceska univerzita v Ceskych Budéjovicich, Fakulta rybdrstvi a ochrany vod, Zatisi 728/, Vodrnany 389 25,
email: policar@vurh.jcu.cz

Detailed growth and survival rate of common barbel under controlled conditions was
described during three years period from larval period (final weight W= 0.175+0.02g;
SGR=13.63+1.1%.d"; cumulative survival= 76.0+2.5%) to reach maturity (final
W=62.55+13.5g; SGR= 0.8910.05%.d'1; cumulative survival =59.3+1.5%), when farmed fish
were exclusively fed with artificial food. The effect of barbel sex on their growth was also
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documented in our study. Farmed females reached significantly higher growth rate (final
W=100.3+33.1g; SGR=0.84+0.02%.d") compared to males (final W=48.8 +10.6 g;
SGR=0.77+0.01 %.d™") after three years. Growth and survival rate of farmed maturated males
and females was assessed during the first spawning period. Higher growth rate was found in
females (SGR = 0.17+ 0.02%.d™") compared to males (SGR= 0.02+ 0.001%.d™"). However,
statistically same survival was found in females (100 = 0 %) and males (98.9 + 0.5%)).

Reproductive activity of maturated barbel broodstock was evaluated under controlled
conditions (water temperature = 21.0+0.4°C and light regime from 10L:14D to 14L:10D) at
week interval from March till May. In total, 22.2 %, 27.7%, 33.3%, 16.6% a 11.1% females
were stripped once, twice and three, four and five times during three months spawning period,
respectively. Absolute fecundity was 1653+457 eggs per one spawning. Relative fecundity
was 16 480 eggs.kg”. All tested males (100%) were stripped during the whole reproductive
season. Males produced average sperm volume 0.28+0.06 ml per one spawning. It is 4.05°
spermatozoa. Fertilization and hatching rate, total length of larvae, sperm volume, sperm
density, percentage of motile spermatozoa and spermatozoa velocity were compared within
the whole spawning period (in March, April and May). The highest fertilization rate
(65.3£4.8 — 73.0+£5.75%), hatching rate (44.2+6.6 — 48.5+8.0%) and total length of larvae
(10.9£0.85 — 11.3+0.84 mm) were found in April and May. The highest sperm volume
(0.42+0.08ml) and a sperm density (18.8.10° spermatozoa.ml™) were assessed in March. The
highest spermatozoa velocity at 15 s post activation (70.5pm.s”) was found in April.
However, percentage of motile spermatozoa at 30 s post activation (64.3+3.9 — 48.9+4.6%)
was same during the whole reproductive season from March till May.
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The influence of polychlorinated biphenyls (Aroclor 1254) on the
embryonic development and hatching of the Prussian carp (Carassius
gibelio Bloch).

SOCHA M., SZCZERBIK P., SOKOLOWSKA-MIKOLAJCZYK M., MIKOLAJCZYK T.,
CHYB J.,, FALOWSKA B., EPLER P.

Department of Ichthyobiology and Fisheries, University of Agriculture, ul. Prof. T. Spiczakowa 6, 30-199,
Krakow, Poland

Polychlorinated biphenyls are persistent and bioaccumulative chemical pollutants
which exert negative physiological effects on the reproductive system in mature male and
female fish. PCBs present in the aquatic environment may also have an influence on
developing embryos. That is why the aim of this study was to investigate the influence of
Aroclor 1254, a polychlorinated biphenyls mixture, on the embryonic development of
Prussian carp (Carassius gibelio Bloch). The eggs were obtained from 4 females, stimulated
previouslywith GnRH analogue. The samples of eggs obtained from each female were
divided into two dishes and incubated separately after activation with common carp sperm.
Control dishes contained water with no PCB added and experimental dishes with Aroclor
1254 at the concentrations of: 1 or 10 ng ml™'. The incubation lasted for 4 days. The mortality,
hatching rate, number of hatched larvae and number of deformed larvae were observed and
counted. The results were analysed by means of nonparametric Mann-Whitney test.

After 24 hours of incubation there were no significant differences in the percentage of
living eggs between the Aroclor 1254 treated groups and the control one. Also there were no
significant differences in the percentage of deformed larvae between all groups. The first
larvae hatched after 75 hours in the group incubated with Aroclor at the concentration of 1 ng
ml™. At this time the number of hatched larvae were significantly higher than in the remaining
groups. There were no significant differences among all groups at following hours: 78, 81, 85,
89, 99.

Our results show that Aroclor 1254 (at tested concentrations) is not harmful for the
development of activated Prussian carp eggs. Since fish larvae can be more sensitive to
contaminates it would be very interesting to evaluated also the impact of Aroclor 1254 on
goldfish early life stages.

Acknowledgements: Supported by Ministry of Science and Higher Education in
Poland grant nr N311 032 32/2322.
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Interaction of ghrelin and opioids in luteinizing hormone (LH) secretion by
common carp (Cyprinus carpio L.) pituitary cells cultured in vitro.

M. SOKOLOWSKA-MIKOLAJCZYK, M. SOCHA, T. MIKOLAJCZYK, P. EPLER,

B. FALOWSKA
Department of Ichthyobiology and Fisheries, University of Agriculture, ul. Prof. T. Spiczakowa 6, 30-199
Krakow-MydIniki, Poland

The aim of the experiment was to compare time-dependent (10 and 24 h) action of ghrelin
(107 or 10°M) and naltrexone, an opioid antagonist (10°M) added alone or in combination on
LH secretion by pituitary cells of mature female and male carp (Cyprinus carpio L.). Ghrelin
alone at a dose of 10°M stimulated LH secretion after 10 h of female- but not male-derived
cell incubations. Ghrelin at 10”M had no effect on LH secretion from either female or male
cells. Naltrexone alone stimulated LH secretion only after 24 h of female cell culture. In male
cells no significant changes in LH secretion in response to naltrexone alone were found after
10 or 24 h incubation period. Combined treatment (ghrelin 10”7 or 10°M and naltrexone)
stimulated LH secretion in female and male cell incubations at 10 and 24 h: LH levels were
significantly higher in comparison to control, to ghrelin alone (in cells of both sexes) and to
naltrexone alone (in male cells only). The results suggest that opioids and ghrelin may control
LH secretion in carp acting synergistically, probably through the same receptor type.
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Hormonalné indukovana ovulace a umélého vytéru jelce jesena (Leuciscus
idus) pomoci kapri hypofyzy, GnRHa a dopaminnich antagonisti
v zavislosti na teploté

J. KOURIL, J. HAMACKOVA, P. PODHOREC
Jihoceska univerzita v Ceskych Budéjovicich, Fakulta rybarstvi a ochrany vod, Zatisi 728/I1, 389 25 Vodiiany,
Ceska republika, kouril@vurh.jcu.cz

Experimenty s hormondalni indukci ovulace a umélého vytéru byly realizovany na
nékolika Ceskych rybich lihni v priibéhu &ty vytérovych sezon. Generaéni ryby jelce jesena
pochézely z rybni¢niho chovu. Jejich hmotnost byla v rozpéti 250-1500 g. Manipulace s
generacnimi rybami, véetné jejich umélého vytéru, byla provadéna v anestézii. Jednotlivé
pokusné skupiny byly oddélené¢ piechovavany v priatoénych nadrzich. Jikernacky byly
injikovany extraktem dehydrované kapii hypofyzy (CPE), syntetickymi analogy GnRH
(GnRHa - Kobarelinem a Lecirelinem), antagonisty dopaminu (DA) a kombinovanym
komerénim pripravkem Ovopel (obsahujicim GnRHa a DA). V piispévku jsou prezentovany
vysledky podani kapti hypofyzy (CPE) ve dvou dil¢ich davkéch a jednorazové, kdy ovulovalo
a bylo vytieno 100%, resp. 97 % jikernacek. Spole¢nd aplikace GnRHa a DA nevyvolala
zvyseni poctu ovulovanych jikernacek, ani mnozstvi vytfenych jiker. Nebyl zjistén vliv
teploty (10-16°C) na % ovulyjicich jikernacek a jejich plodnost pii pouziti jednordzové davky
CPE, resp. kombinovaného preparatu Ovopel. Byla prokazana zavislost mezi teplotou a
délkou intervalu latence (€asovy interval mezi injikaci hormonalnich pfipravkl a dosaZzenim
ovulace).

Hormonally induced ovulation and artificial propagation of ide (Leuciscus
idus) by carp pituitary extract, GnRHa and dopamin antagonists and
influence of water temperature

J. KOURIL, J. HAMACKOVA, P. PODHOREC

University of South Bohemia in Ceské Budéjovice, Faculty of Fisheries and Protection of Waters, Research
Institute of Fish Culture and Hydrobiology at Vodnany, Zatisi 728/I1, 389 25 Vodnany, kouril@vurh.jcu.cz

Experiments with hormonally induced ide ovulation and stripping were performed in
several Czech hatcheries during four spawning seasons. Ide broodfish of the hatchery origin
were kept in ponds before any experiment. Their individual weight ranged between 250 and
1500 g. The manipulation with broodfish and artificial stripping were performed under
anaesthesia. Individual groups of fish were placed in separate flow-through tanks. Females
were treated with injection of dehydrated carp pituitary extract (CPE), synthetic analogues of
GnRH (GnRHa - Kobarelin and Lecirelin), dopamin antagonists (DA) and combine
commercial preparate Ovopel (containing GnRHa and DA). No significant differences were
found in trial with CPE applications in one and two partial doses. In both variations, nearly all
females (100 and 97 %) ovulated and were stripped. A joint application of GnRHa and DA
did not lead to higher numbers of ovulated females and/or increased number of stripped eggs.
There was no significant influence of the temperature (10-16°C) upon the numbers of
ovulated females or fecundity when using single CPE and/or combine preparate Ovopel
doses. The water temperature significantly influenced the time period from injection till
ovulation within the above mentioned water temperature range.
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Teplotné indukovana plasticita ontogenetického vyvoje piskore
pruhovaného Misgurnus fossilis (Cypriniformes, Cobitidae) béhem
embryonalni a larvalni periody

DROZD B., BLAHA M., HAMACKOVA J., KOURIL J.
Jihoceska univerzita v Ceskych Budéjovicich, Fakulta rybaistvi a ochrany vod, Zatisi 728/II, 389 25 Vodriany,
Ceskd republika

Rana ontogeneze (od oplozeni po piechod na exogenni potravu) piskotfe pruhovaného,
M. fossilis (L.) hodnocend v teplotnim rozmezi 9 — 36° C (s intervalem 3° C) predstavuje
v ramci zony tolerovanych teplot pro embryonalni (9 — 24° C; #, = 8,36° C; D% = 28,7) a
larvalni (15 — 24° C; #y = 6,92° C; D = 90,91) periodu teplotn¢ nezavisly proces z hlediska
dosazené¢ho ontogenetického stadia vcetné celkové délky téla v jednotlivych klicovych
bodech ontogeneze (larvy se lihnou ve stadiu 37 pii 9 — 18° C ¢i stadiu 36 pii 21 — 24° C;
hodnoceno podle Kostomarové, 1975) a ucinnosti konverze masy zloutkového vacku do
télnich tkani. Tato skuteCnost vSak neplati z hlediska urceni nastupu jednotlivych klicovych
ontogenetickych momentli (pozorovdna casova prolongace pfti nizkych teplotach) a stanoveni
hodnot ptezivani, vyvojové a rastové rychlosti (véetné hodnot teplotnich koeficientd Qo). Pti
optimalnich teplotnich podminkach pro pfeZivani i vyvoj (tj. 15 —24° C pro embryonalni a 15
- 21° C pro larvalni periodu) je vyvoj akcelerovan béhem riiznych etap embryonalni a larvalni
periody shodnym zplisobem, kdy délka inkubaéni doby i1 doby lihnuti, stejné tak jako aktivace
travici soustavy, nastupu mixogenni a exogenni vyzivy, klesd s rostouci teplotou. Letalni
efekt vysokych teplot (27 — 36° C) se projevuje jiz béhem ryhovani oplozené¢ho vajicka
(vSechna vajicka inkubovana pii 27° C ¢i 30 - 36° C umiraji ve stadiu 8 popt. 4 blastomer),
avSak letalita nizkych teplot (9 a 12° C) se projevuje aZ po definitivnim pfechodu na exogenni
vyzivu (tj. po uplném vycerpani energetickych zasob ze Zloutkového vacku). Tuto skutecnost
1ze hodnotit jako fyziologickou adaptaci piskofe pruhovaného na nestabilni teplotni podminky
(v€etné nizkych teplot) béhem vytérového obdobi, v nichz tak mize ptezit po relativné
dlouhou dobu. Z hlediska hodnoceni pribehu rastu (i ostatnich sledovanych morfometrickych
znakl) beéhem larvalni periody se jevi jako nejvyhodnéjsi dvojstupiiovy model (s vyraznym
inflexnim bodem, ktery se objevuje po pfechodu na mixogenni vyzivu). K pfechodu na
exogenni vyzivu dochazi teprve az v momentu, kdy stfevo zacind plnit svou funkci
ptidavného dychaciho orgénu.

Temperature-induced ontogenetic plasticity in weatherfish Misgurnus
fossilis (Cypriniformes, Cobitidae) during early life history

Weatherfish M. fossilis (L.) early life history (from the egg activation to the absolute yolk sac
resorbtion) evaluated at 9 - 36° C (interval 3° C) is on the global scale within a viable
temperature range for embryonic (9 — 24° C; ty = 8.36° C; D% = 28.7) and larval (15 —
24° C; ty = 6.92° C; D¢ = 90.91) period, respectively, a real thermal-independent process in
terms of specimen outward appearances [the similar size and developmental stage (at Hsy
Kostomarova’s 1975 st. 37 at 9 — 18° C and st. 36 at 21 — 24° C, respectively) achieved at
each of the key events regardless of temperature] and the yolk sac utilization efficiency,
respectively. However, contrary is a time aspect by evaluation of onset of any crucial moment
(observed temporal prolongation at lower temperatures) and by assessment of any rate
(survival, developmental and growth rate including temperature Qo coefficients as well),
respectively. Temperatures within the survival and developmental optimum (15 — 24° C and
15 - 21° C for embryonic and larval period, respectively) accelerated development in light of
incubation, as well as hatching period duration and observation of the digestive system
activation (Ac), onset of mixed (S) and exogenous (Re) feeding, respectively, during different
intervals of the embryonic and larval period in an uniform (inversaly proportional) way. The
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absolute lethal effect of higher temperatures (27 — 36° C) manifested itself already during
early cleavage [all eggs died in stage of 4-blastomers (30 - 36° C) and 8-blastomers (27° C),
respectively], but in case of lower ones (9 and 12° C) was not expressed until Re (resulted in
large tolerance to low temperatures for relatively long-term period as a response to periodic
water temperature disturbances at the spawning localities). The two-stage curve (with an
inflexion region shortly after S) provided an useful model for evaluation of growth, as well as
other morphometric characteristics. Regardless of temperature, larvae full depleted the yolk
sac not until the gut became a functional additional respirator organ.
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Hormonalna indukcia ovulacie u liena (7inca tinca, Linnaeus 1758)
pomocou GnRH analégov podloZena analyzou LH profilu

P. PODHOREC", M. SOCHA®, J. KOURIL*, B. DROZD", V. STEJSKAL",
M. SOKOLOWSKA-MIKOLAJCZYK?®

4 University of South Bohemia, Ceské Budéjovice, Faculty of Fisheries and Protection of Waters, Research
Institute of Fish Culture and Hydrobiology at Vodnany, Zatisi 728/11, 389 25 Vodnany; podhop01@vurh.jcu.cz

® Department of Ichthyobiology and Fisheries, University of Agriculture, ul. Prof. T. Spiczakowa 6, 30-199
Krakow-MydIniki, Poland

Lien (Tinca tinca, L.) patri medzi hospodarsky a Sportovo vyznamné druhy ryb.
Zvladnutie vSetkych faz umelej reprodukcie je preto nevyhnutnym predpokladom pre ziskanie
dostatoéného mnozstva kvalitného nasadového materialu.

Prva &ast’ nasho experimentu bola zamerana na porovnanie ¢innosti ([D-Ala®, Pro’,
NEthylamide]-mGnRH, [D-Tle®, Pro’, NEthylamide]-mGnRH, [D-Arg’, Pro’, NEthylamide]-
sGnRH a vplyvu pritomnosti Dopamin inhibitora na LH sekréciu a indukciu ovulécie. Pri
velkosti davky 10 pg.kg” nebol zisteny Ziadny signifikantny rozdiel v G&innosti testovanych
GnRHa na vysku hladiny LH (luteinizacny hormoén) a ovulaciu. VSetky tri GnRHa
stimulovali ovulaciu na urovni 60 %. GnRHa (10 pgkg') podany spolu s Dopamin
inhibitorom (20 mg.kg™) vyvolal signifikantne vyssiu sekréciu LH a pocet ovulacii (100%)
ako samostatne podany GnRHa.

Druha cast’ experimentu bola zamerana na identifikaciu ucinnej vysky koncentracie
mGnRHa (1 pgkg’, 5 pgkg”, 10 pgkg”, 20 pgkg”, 30 pgkg"') schopnej stimulovat
ovulaciu. Signifikatne vys$sSie hodnoty LH a pocet ovulujicich samic (90%) bol vyvolany
vy$§imi koncentraciami mGnRHa (20 pug.kg™’ a 30 pgkg') oproti nizSej uéinnosti nizkych
koncentracii mGnRHa (1 pgkg™’, 5 pgkg”, 10 pgkg™).

Na zéaklade naSich vysledkov a napriek zauzivanému sposobu stimuléacie kaprovitych
ryb, doporucujeme ako hormondlny stimulant indukujuci ovuldciu u liena pripravky
obsahujuce iba GnRH analdg s vyskou davky 20 — 30 pg.kg™

Hormonal induction of ovulation in tench (7inca tinca, Linnaeus 1758) by
GnRH analogues based on LH profile analyse

P. PODHOREC*, M. SOCHA®, J. KOURIL”, B. DROZD", V. STEJSKAL?,
M. SOKOLOWSKA-MIKOLAJCZYK?®

4 University of South Bohemia, Ceské Budéjovice, Faculty of Fisheries and Protection of Waters, Research
Institute of Fish Culture and Hydrobiology at Vodnany, Zatisi 728/11, 389 25 Vodnany,; podhop01@vurh.jcu.cz

B Department of Ichthyobiology and Fisheries, University of Agriculture, ul. Prof. T. Spiczakowa 6, 30-199
Krakow-MydIniki, Poland

Tench (Tinca tinca, L.) is an important food and sport fish occures in freshwater
ecosystems of temperate zones. The need for fry for stocking and for aquaculture has driven
research to improve artificial reproduction, e.g. induction of ovulation.

The first part of our experiment was aimed to evaluate: effectiveness of ([D-Ala®, Pro’,
NEthylamide]-mGnRH, [D-Tle6, Pro’, NEthylamide]-mGnRH, [D-Arg6, Pro’, NEthylamide]-
sGnRH and degree of Dopamine influence on LH secretion and ovulation in tench. There was
no significant difference in the effectiveness of the three tested GnRHa (10 pg.kg"') on LH
(luteinizing hormone) secretion and ovulation. All three tested GnRHa induced ovulation at
the level of 60 %. GnRHa (10 pug.kg") applied together with Dopamine inhibitor (20 mg.kg™)
induced significantly higher levels of LH and number of ovulated females (100 %) than
GnRHa (10 pg.kg") alone.
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The second part of the experiment examined the effective doses of mGnRHa
(1 pgkg', 5 pgke”, 10 pgkg’, 20 pgkg”, 30 pgke") being able to induce LH surge.
Significantly higher LH levels and number of ovulated females (90 %) were induced by
higher doses of mGnRHa (20 pgkg”, 30 ugkg') in opposite to lower doses (I pgkg”,
5ngkg”, 10 ug.kg™) of GnRHa, which induced ovulation only in 60-70 %.

Based on our results and despite the hormonal treatments commonly used in other
cyprinids we can recommend hormonal preparation consisting only of GnRH analogues with
dose at the level 20 - 30 pgkg' to be wused as spawning agents.
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Diurnalni zmény vybranych hydrochemickych parametrii na recirkula¢nim
systému danského typu pri rizné teploté vody

LANG, S., KOPP, R., ZIKOVA, A., MARES, J.

Na recirkulaénim objektu danského typu o celkovém objemu 1000 m® s biofiltrem,
sestavajicitho z 12 odchovnych zlabti a jednokomorového biofiltru s plovouci a osmi
komorového biofiltru s ponofenou naplni, byla provedena dvé ctyfiadvacetihodinova
sledovani fyzikalné-chemickych parametri vody pii rGznych teplotich prostfedi. Prvni
pozorovani bylo uskute¢néno 11. 8. 2009 pti 18,3 + 0,4 °C a druhé 25. 11. 2009 pii 3,9 + 0,2
°C. Sledovany byly tyto hlavni parametry: nasyceni vody kyslikem, pH a obsah
amoniakalniho dusiku (NH4'), se zaméfenim na ovéfeni funkce biofiltru v zavislosti na
krmeni ryb. U druhého sledovani i na ovlivnéni danych parametrii hustotou obsadky
v jednotlivych Zlabech.

V prubéhu 24 hodin jsme v teplejSim obdobi pozorovali vyraznéjsi vykyvy u vsech
danych parametrii. A to vyraznéjsi spotiebu kysliku rybami, hlavné v pribéhu péti hodin po
nakrmeni ryb, a vyrazny narast obsahu amoniakalniho dusiku po nakrmeni ryb. Hodnota pH
byla po pritoku vody odchovnou ¢asti systému vzdy mirné niz$i neZ na pfitoku na Zlaby.
V chladnéjsim obdobi byl mensi rozdil v obsahu amoniakalniho dusiku mezi pfitokem na
zZlaby a odtokem na biofiltr bez vyraznych zmén v prib&hu noci.

Vliv hustoty obsadky se projevil pouze mezi zlaby s obsadkou 6 tis. a 12 tis. ks ryb.
Vyssi obsadka spotiebovala vice kysliku, vyprodukovala vice amoniakdlniho dusiku a
vyraznéji snizila hodnotu pH na odtoku ze zlabu.

Sledovani bylo zpracovano za podpory projektu NAZV (QI91C001) ,,Optimalizace
podminek intenzivniho chovu lososovitych ryb v podminkach Ceské republiky s vyuZitim
danské technologie se zaméfenim na kvalitu produkovanych ryb* a Vyzkumného zaméru
(MSM6215648905) ,,Biologické a technologické aspekty udrzitelnosti fizenych ekosystému a
jejich adaptace na zménu klimatu.*

Kli¢ova slova: lososoviti, diurnalni, recirkulace, biofiltr, amoniakalni dusik, kyslik, pH.

Diurnal changes of some hydrochemical parameters at different
temperatures using Danish model of recirculation system for trout farm

LANG, S., KOPP, R., ZIKOVA, A., MARES, J.

Two twenty-four hour observations were performed using a Danish model
recirculation system having an overall volumeof 1000 m’, containing of 12 concrete rearing
units and two biofilters for water treatment, first with floating elements and second with
sinking elements. The first observation was carried out on 11th August 2009 at 18.3 + 0.4 °C
and the second one on 25th November 2009 at 3.9 = 0.2 °C. The aim of the observations was
to focus on dissolved oxygen level, pH value and contant of ammonia nitrogen in water to
verify the function of the biofilter for trout rearing. During the second the same
hydrochemical parameters were used to compare a potential impact of different stocking
densities of rainbow trout.

Within 24 hours differences concerning hydrochemical parameters at 18.9 °C were
always bigger than at 3.9 °C. At 18.3 °C higher oxygen consumption has been conserned
within five hours after feeding as well as higher production of ammonia nitrogen. The pH
value was always a bit lower in the outflow compared to inflow of the rearing units. At 3.9 °C
the difference in ammonia nitrogen was lower between inflow and outflow of the rearing units
without big changes over the night.

The influence of stocking densities was observed between the between rearing units
containing 12,000 and 6,000 individuals, respectively. Fish stock of 12,000 individuals
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consumed more oxygen, produced more ammonia nitrogen and caused lower pH value in the
outflow.

The observations were supported by of project NAZV No. QI91C001 “Optimalization
of rearing conditions for salmonids in conditions of Czech republic with use of Danish
technology with focus on quality of produced fish” and Research plan No. MSM6215648905
“Biological and technological aspects of sustainability of controlled ecosystems and their
adaptability to climate change®, which is financed by the Ministry of Education, Youth and
Sports of the Czech Republic.

Keywords: salmonids, diurnal, recirculation, water conditioning, ammonia nitrogen, oxygen,
pH.
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Riist jesetera malého Acipenser ruthenus v podminkach akvakultury v CR
béhem prvnich 12 let jeho Zivota

Prokes, M., Barus, V., Mares, J., Penaz, M., Baranek, V., Rybnikar, J.

V predloZzeném piispévku jsou prezentovany rustové vlastnosti larev, juvenilli a
adultnich jedinct jesetera malého v experimentilnich a produkénich podminkach CR
v prvnich dvandcti letech Zivota (obdobi vyzkumu 1995-2009). Embrya se lihla pfi primérné
celkové délce (TL) 9,0 mm. K piijmu prvni vnéjsi potravy a zahdjeni larvalni periody vyvoje
doslo v 9. dni po vylihnuti (9 DAH, TL 15-17 mm). Na konci larvalni periody vyvoje (DAH
39-43, TL 50-58 mm) byl resorbovan embryonalni ploutevni lem a byly témé kompletné
zformovany ploutve. Béhem larvalniho a ¢asného juvenilniho vyvoje denni piirastky délky
(TL) a hmotnosti (w) kolisaly od 0,33 do 4,23 mm.d” (0,0018-1,6400 g.d") a specificka
rychlost ristu (SGR) postupné klesala od 17,67 - 0,36 %.d™"). Dale jsou prezentovany hodnoty
denni krmné davky (DFR), krmného koeficientu (FCR), Fultonova koeficientu hmotnostni
kondice (FWC) a délko-hmotnostniho vztahu. Adultni perioda vyvoje zacind ve vékovém
rozmezi 4-7 let. Na konci prvniho az dvanactého roku Zivota byly nami zjiStény u jesetera
malého nésledujici hodnoty délky (TL v mm): 250, 350, 400, 440, 465, 490, 516, 546, 561,
596, 610, 625. Jeseter maly se vyznacoval rychlym ristem v prvnim a druhém roce Zivota, u
starSich jedinct byla intenzita rastu nizsi.

Growth of sterlet Acipenser ruthenus under farm conditions of the Czech
Republic during first 12 years of their life

Prokes, M., Barus, V., Mares, J., Penaz, M., Baranek, V., Rybnikar, J.

Growth rate of sterlet larvae, juveniles and adults until the first 12 years of life (research
period 1995-2009) were studied under experimental and farm conditions of the Czech
Republic. The embryos hatched when reaching a mean total length (TL) of 9.0 mm. The
exogenous feeding and the larval period of ontogeny started at DAH 9 (day after hatching)
reaching TL of 15-17 mm. Towards the end of larval period (DAH 39-43, TL 50-58 mm) the
embryonic finfold disappeared and the formation of fin apparatus practically completed.
During the larval and early juvenile development daily increments of TL and weight (w)
ranged 0.33 — 4.23 mm.d” and 0.0018 - 1.6400 g.d”, respectively. The specific growth rate
(SGR) decreased successively from 17.67 to 0.36 %.d™"). In addition, the daily feeding ratio,
food conversion, body weight condition and length-weight relationship are presented. The
adult period commenced at age 4 to 7 years. At the end of subsequent years of life, following
values of TL (in mm) were determined: 250, 350, 400, 440, 465, 490, 516, 546, 561, 596,
610, 625. A very fast growth intensity was determined in the young sterlet (1st and 2nd year)
while it decreased in the older fish.
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Kondice ploutvi u intenzivné chovaného okouna ri¢niho (Perca fluviatilis)

V. STEISKAL, T. POLICAR, J. KRISTAN, J. KOURIL, J. HAMACKOVA
Jihoceskd univerzita v Ceskych Budéjovicich, Fakulta rybaistvi a ochrany vod, Zatisi 728/11, 389 25 Vodrany,
Ceskd republika

Byla hodnocena kondice ploutvi u intenzivné odchovanych okount (n=50) v
porovnani s kontrolnimi okouny odchovanymi v rybni¢nich podminkach. Pro porovnani
téchto dvou chovnych systému bylo pouzito méfeni maximalni délky jednotlivych ploutvi a
vizualni hodnoceni s vyuzitim 4 bodové fotografické stupnice. Ve skupiné ryb odchovanych
v rybni¢nich podminkach nebylo pozorovano posSkozeni ploutvi na rozdil od intenzivné
chovanych okounti. Prvni hibetni ploutev byla hodnocena jako nejméné poskozena ve skupiné
intenzivné chovanych okounti, nebot’ 93% ryb nemélo tuto ploutev poskozenou. Naproti tomu
nejvice poskozeny byly parové ploutve, kde pouze 7% ryb nemélo poSkozeny prsni a 2%
btisni ploutve. Rozdily v maximéalni délce ploutvi nebyly shleddny pii porovnani odchovnych
systétmu jen v piipadé prvni hibetni a ocasni ploutve. Prsni, druhé hibetni, bfiSni a fitni
ploutve intenzivné chovanych okount byly redukovany o 52, 49, 35 a 28 %, respektive.
Vztahy mezi délkou jednotlivych ploutvi a standardni délkou téla (SL) byly popsany u obou
skupin (SL rozpéti od 104 do 170 mm). Vysledky studie jsou diskutovany ve vztahu
k estetickym pozadavkim, welfare a pfeziti ryb.

Fin condition in intensively cultured Eurasian perch (Perca fluviatilis 1..)

Condition of all fins was assessed in intensively cultured perch (n=50) by comparison to
control pond-reared perch (n=50). Measurements of maximal fins length as well as 4-point
photographic scale was used for assessment of these two culture systems. No fin damage was
found by visual assessment in pond-reared group for any fin in contrast to intensively cultured
group. The first dorsal fins were the healthiest in cultured perch where 93% of fish have non-
eroded this fin. On the other hand, most affected were paired fins, while only 7% and 2% of
fins was non-eroded in case of pectoral and ventral fins, respectively. No difference between
culture systems was found in comparison with relative fin length just for first dorsal and
caudal fin. Pectoral, second dorsal, ventral and anal fins of intensively cultured perch showed
reduction up to 52, 49, 35 and 28 %, respectively. Relationship between fin lengths and
standard body length (SL) were described for both groups (SL range from 104 to 170 mm).
Results of this study are discussed with relation to aesthetic, welfare and fish survival issues.

Key words
intensive culture, percids, fin erosion, fin damage, welfare

Author for correspondence: Vlastimil Stejskal, Faculty of Fisheries and Protection of
Waters, University of South Bohemia in Ceské Budéjovice, Research Institute of Fish Culture
and Hydrobiology Vodnany, Zatisi 728/II, 389 25 Vodnany, Czech Republic, Tel. 42(0) 383
382 402, Fax. 42(0) 383 382 396, e-mail: stejskal@vurh.jcu.cz
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VLIV POHLAVI NA VYTEZNOST A ORGANOLEPTICKE
VLASTNOSTI MASA U SIVENA ALPSKEHO/ARKTICKEHO
(SALVELINUS UMBLA/ALPINUS) Z FARMOVEHO CHOVU

SVINGER, V. W.', VEJSADA, P.!, KOURIL, J.', ROSCH, A. K.?, REITER, R. H.?,
KASPAR, J.'
! Jihoceskd univerzita v Ceskych Budéjovicich, Fakulta rybdfstvi a ochrany vod, Zatisi 728/I1, 389 25 Vodnany,
Ceskd republika
? Beispielsbetrieb Fischzucht Rosch, 95661 Béirnau, Am grossen Diirmaul 2, Bayern, Deutschland
7 Bayerische Landesanstalt fiir Landwirtschaft (LfL), Institut fiir Fischerei, 82319 Starnberg, Weilheimer Str. 8,
Bayern, Deutschland

U sivena alpského ve véku 1+ z farmového chovu byl vyhodnocen vliv pohlavi na
jatecni vytéznost, podil odpadu a viscerdlniho tuku a gonadosomaticky index (GSI). Pokusné
ryby pochazely z umélého vytéru generaénich ryb, které byly odloveny z jezera Konigsee
v bavorskych Alpach. Po zpracovani ryb (v lednu 2009) byly odebrany vzorky svaloviny za
ucelem provedeni organoleptického posouzeni svaloviny. U jikernaek bylo u vétSiny
sledovanych parametrii dosazeno prukazné lepSich vysledkt (p<0,05). Vytéznost JOT se
v zé&vislosti na pohlavi neliSila a jeji hodnoty dosahly u mlicaka 87,60+0,99% a u jikernacek
87,62+1,07%. Vyté€znost fileth byla prikazné vyssi u jikernacek (60,09+1,60%), zatimco u
mlicakd dosahla pouze 55,46+1,42%. Podil visceralniho tuku byl vyssi u jikernacek nez u
mlicakd, 0,21+0,17% a 0,75+0,27% resp. V priabchu podzimu a zimy byla u vétSiny mli¢aka
zaznamenana intenzivni spermiace a GSI ¢inil 1,40+0,96%, coz je signifikantné vyssi hodnota
neZ u jikernacek (0,48+0,32%). Odpad v prubehu zpracovani a filetovani tvofil u mli¢aka
vyznamné vyS$$i podil na zivé hmotnosti (34,04+1,06%) nez tomu bylo u jikernacek
(27,89+1,83%). Podil nekontrolovatelnych ztrat a hmotnosti vnitfnosti byl u mlicakt rovnéz
prikazné vyssi. Vysledky senzorického posouzeni prokédzaly horSi organoleptické vlastnosti
mli¢dkt v chuti a konzistenci svaloviny (p<0,05). Na zaklad¢ téchto vysledka lze pro
intenzivni produkci leh€ich trznich ryb sivena alpského doporudit, tak jako u jinych
salmonidii, vyuzivani monosexnich all-female obsadek.

INFLUENCE OF SEX ON THE YIELD AND ORGANOLEPTIC
CHARACTERISTICS OF MUSCLE OF ALPINE CHARR (SALVELINUS
UMBLA/ALPINUS) REARED UNDER TROUT FARM CONDITIONS

SVINGER, V. W.', VEJSADA, P.", KOURIL, J.'!, ROSCH, A. K.2, REITER, R. H.’,
KASPAR, J.!
""University of South Bohemia in Ceské Budéjovice, Faculty of Fisheries and Protection of Waters, Zatisi
728/1I, 389 25 Vodnany, Czech Republic
2 Beispielsbetrieb Fischzucht Rosch, 95661 Bdrnau, Am grossen Diirmaul 2, Bavaria, Germany
? Bavarian State Research Center for Agriculture (LfL), Institute for Fisheries, 82319 Starnberg, Weilheimer Str.
8, Bavaria, Germany

The influence of sex on the yield, waste and visceral fat proportion and gonadosomatic index
(GSI) was evaluated in 1+ old alpine charr reared under trout farm conditions. Experimental
fishes were taken from artificial spawning of wild broodstock caught in Konigsee lake in
Bavarian Alps. After the fish processing (in January 2009) the muscle from fillets was
sampled and the organoleptic assessment of flesh was performed. In females, significantly
better results were obtained for the most studied parameters (p<0,05). Yield of the processed
body without viscera and gills did not vary and its value for males and females reached
87,60+0,99% and 87,62+1,07%, respectively. The yield of fillets was significantly higher in
females (60.09+1.60%), whereas in males this value reached only 55,46+1,42%. Visceral fat
proportion was higher in females than in males, 0,75+0,27% and 0,21+£0,17% respectively.
Intensive spermiation was observed in males during the autumn and winter and GSI was
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1,404+0,96%, which was significantly higher than in females (0,48+0,32%). The waste during
the processing and filleting of males formed an eminently higher proportion of the live weight
(34.04+1.06%) than it was recorded in females (27,89+1,83%). The portion of the
uncontrollable losses and viscera weight was also markedly higher in males. Results of
sensory evaluation showed worse organoleptic characteristics of the flesh taste and
consistency in males than in females (p<0,05). Based on these results, as in other salmonids, it
can be recommended to utilize all-female stocks for the intensive rearing of alpine charr to
produce lighter market fish.
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