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Potravni zakladna doprovodnych druhti ryb
ve vodarenské nadrzi Hamry

Tomas ZAPLETAL', Jan SPACEK?, Véaclav KOZA?

! Mendel University in Brno, Faculty of Agronomy, Department of Zoology, Fisheries,
Hydrobiology and Apiculture, Machova 675, 551 01 Jaroméf, zapletal.tomas@email.cz

2 Povodi Labe, statni podnik, odbor vodohospodaiskych laboratofi, V. Nejedlého 951,
500 03 Hradec Kralov¢, spacek@pla.cz, koza@pla.cz,

This study deals with the food base of accompanying fish species in Hamry water
supply reservoir. The survey of the food base was carried out between the years of
2000 and 2011. In this survey, stomach contents of perches and intestine contents
of breams and roaches were examined. The food items from fishes were removed
and these samples were analyzed using combination of standard methods (Hyslop
1980). Samples of zooplankton and macrozoobenthos were obtained by survey of
fish stock. Food of fishes was compared with relative share and biomass of water
invertebrates. As direct fishing was started four years ago, the decrease in the
zooplankton and macrozoobenthos was significant. The results are comparable
with other authors.
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Study area

This research was done in Hamry water supply reservoir. This reservoir, which is the
object of this study, is situated near Hlinsko — a small town in East Bohemia. It is a part
of the protected landscape area — Zd’arské vrchy. The places of sampling were situated
on coordinates of 49°43°40.437"N, 15°55'3.177"E, 49°43°44.237"N, 15°55"13.939"E,
49°43°55.625"N, 15°54°50.675"E and 49°44°16.405"N, 15°54’51.765"E.

Material and methods

Measurements were performed on 11 Apr., 17 May, 6 Jun, 25 Jul, 29 Aug, and 5 Oct
of 2011. Macrozoobenthos was sampled in the littoral zone of the reservoir. As places for
sampling of this indicator, the left and right upper sides of the reservoir were selected.
Zooplankton was sampled in three verticals in the deepest parts of the reservoir. Samples
were conserved by 2% formaldehyde at the place of sampling. All samples were examined
in the laboratory of Povodi Labe, statni podnik.

Results

Accompanying fish species in Hamry water supply reservoir are perch — Perca flu-
viatilis (L.), roach — Rutilus rutilus (L.) and bream — Abramis brama (L.). Their food base
is primarily formed by zooplankton and macrozoobenthos. Fish stomachs and intestine
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tracts contained only small part of organisms that make biotic community in the standing
water. The genera of zooplankton Cyclops, Bosmina and Daphnia make the major part
of juvenile fish food. The adult fishes consume invertebrate insects as well, particularly

representatives of Diptera, Ephemeroptera and Trichoptera orders.

The development of zooplankton depends on the development of primary production.

These relations are presented on Graph. No. 1 and Graph. No. 2.
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Graph. 1: Development of primary production expressed by concentration of chlorophyll

a“ (ug/).
Graf. 1: Vyvoj primarni produkce vyjadiené jako koncentrace chlorofylu ,,a“ (ug/l).
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Graph. 2: Development of biomass of zooplankton (mg dry weight/m?).
Graf. 2: Vyvoj biomasy zooplanktonu (mg suSiny/m?).
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The development of plankton and macrozoobenthos communities is affected by the
development of fish community. The controlled fishing of accompanying fish species was
started 4 years ago. It covered about 90% of biomass of accompanying fish species stock.
This factor determines the development of zooplankton and macrozoobenthos diversity.
The abundance and biomass of fish stock was estimated according to modified method
by Schnabelova (in PrvNiCKA 1981).

Review of the composition of zooplankton and macrozoobenthos is included in
Table No. 1. and Table No. 2. In the Table No. 1, there is composition (relative share) of
zooplankton (2011) in comparison with other authors. In the Table No. 2, there is compo-
sition (relative share) of macrozoobenthos (2011) in comparison with other authors. The
results of this research were comparable with the results of fish stomach and intestine

contents analysis.

Tab. 1: Composition of zooplankton (%).

Tab. 1: Slozeni zooplanktonu (%).

croup rsiwpina | " | N ners | (196 Olsen | (2007 taaar
Alona sp. 0.1 0.2 - +
Bosmina sp. 14.3 3.9 26.0 +
Cyclopidae Gen. sp. 15.6 15.3 0.4 -
Daphnia sp 10.2 1.5 - +
Diaphanosoma sp. 2.0 - - -
Eudiaptomus sp. 0.5 1.1 - -
Chydorus sp. 0.5 - - -
Leptodora sp. 0.4 - - -
Thermocyclops sp. 0.8 - - -
Total 44.4 32.0 26.4 -
Others 55.6 68.0 73.6 -
Tab. 2: Composition of macrozoobenthos (%).
Tab. 2: Slozeni makrozoobentosu (%).
croupstupia | ey 201 [ amry oo [ Negre 2308 T Gorny 2009 i 2000
Adamek Adamek Adamek

Ephemeroptera 4.0 1.1 1.2 4.0 2.8

Chironomidae 18.5 22.0 26.3 0.5 4.9

Trichoptera 0.5 3.8 2.7 0.1 5.1

Total 23.0 26.9 40.2 4.6 12.8

Others 77.0 731 59.8 95.4 87.2
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The composition and biomass of zooplankton and macrozoobenthos in the water
supply reservoir were evaluated considering the fish food composition. It may be said,
that according to the results of this study only organisms which are contained in the fish
stomach or intestine are selected. Feeding contents analyses of the accompanying fish
species were evaluated according to HysLop (1980) and Prvnicka (1981).

Summary

Water invertebrates make the food base of accompanying fish species. In Hamry water
supply reservoir these organisms are Cladocera, Copepoda (zooplankton) and Diptera,
Ephemeroptera and Trichoptera (macrozoobenthos).

Souhrn

V prubéhu roku 2011 byl uskute¢nén v ramci ichtyologického prizkumu vodarenské nadrze
Hamry spojeného s regulacnim odlovem doprovodnych druhti ryb také hydrobiologicky prizkum.
V prubéhu terénnich Setfeni byly pravidelné v mési¢nich intervalech odebirany vzorky zooplanktonu
a makrozoobentosu. Tyto vzorky pak byly analyzovany v laboratoti Povodi Labe, statniho podniku.
Analyzy byly kromé zjisténi relativniho podilu jednotlivych taxonti v celku a biomasy zaméfeny také
na organismy, které se uplatiiuji jako slozka potravy dobrovodnych druhti ryb. Mezi tyto doprovodné
druhy ryb patii zejména okoun fi¢ni — Perca fluviatilis (L.), plotice obecna — Rutilus rutilus (L.)
a cejn velky — Abramis brama (L.). Z vyétu organisml nalezenych ve vzorcich zooplanktonu
a makrozoobentosu byly vyselektovany pouze ty taxonomické skupiny, které byly obsazeny také ve
vzorcich potravy doprovodnych druhti ryb.

Pocetnost jedinctl v jednotlivych taxonomickych skupinach je procenticky vyjadiena v relaci
k celku. Tento celek tvoti pouze rybami potravné vyuzivané taxony. Jako ostatni jsou oznaceny
ty skupiny, které nejsou rybami potravné vyuzivany. Slozeni zooplanktonu a makrozoobentosu
je v tabulkach porovnano s jinymi autory, ktefi podobnou problematiku studovali v zarybnénych
systémech stojatych povrchovych vod Masar (2003), OLSEN a kol. (1963), SYCHRA, ADAMEK (2010).

V porovnani s ostatnimi autory 1ze konstatovat, ze rody Bosmina a Daphnia (Cladocera) jsou
zastoupeny ve vétSing typu nadrzi s rybimi obsadkami. Tyto organismy jsou pocetné zastoupeny
v potravé juvenilnich ryb. V ptipadé bentickych bezobratlych organismi jsou nejvice zastoupeni
Diptera, zejména Celed’ Chironomidae.

Rozvoj zooplanktonu a makrozoobentosu byl studovan v navaznosti na provozni dlouholeta
sledovani rozvoje zooplanktonu v nadrzi. Z ptehledu uvedeném v grafu €. 2, kde je zooplankton
vyjadien v jeho susing (g) na m’, je patrny vyvoj v ¢asové fadé, ktery je dotéen postupnym odlovem
doprovodnych druhti ryb z nadrze. V prib&hu tohoto regulaéniho opatieni, zapocatého v roce
2008, bylo z nadrze odloveno cca 90% biomasy rybich druhii, které se predacné uplatiuji na obou
studovanych skupinach potravni zékladny. Odhad pocetnosti rybi obsadky v nadrzi byl proveden
modifikaci metody Schnabelové (in PrvNICKA 1981).

Dalsim dulezitym faktorem ovliviiujicim rozvoj pfirozené potravy v nadrzi je rozvoj
fytoplanktonu. V grafu €. 1 je rozvoj fytoplanktonu kvantifikovany jako koncentrace chlorofylu ,,a*
v nadrzi. Z grafu vyplyva postupny narust primarni produkce. Zde se vSak kromé tlaku konzument
uplatiiuji také eutrofizacéni faktory. Kvantita producenti tak sta¢i uspokojit potravni pozadavky
konzumentd.

Ve vodarenské nadrzi Hamry dochazi k postupnému nartstu biomasy zejména zooplanktonnich
organismu. Z vysledku je patrné, Ze dlouhodobé provadéné regulaéni odlovy doprovodnych druhti
ryb zacinaji ptinaset vysledky. Lze divodné piedpokladat, ze v ucelené koncepci biomanipulacnich
opatieni tyto ¢innosti maji své opodstatnéni a povedou ke zlepSeni kvalitativnich pomért ve
vodarenské nadrzi.
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