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Director’s preface

Dear reader,

the 53rd Annual Report of our limonological institution
differs in several ways from its predecessors: For the
first time in its history we have decided to revise the hi-
therto unvarying uniform appearance and structure of
our periodical. We hope you will find the new Annual
Report format, with its coloured jacket and hiearchical
layout, more attractive, and that it will serve better to
familiarize you with our mission and activites. | inten-
tionally use the term ,limnological institution”, since we
have been known by several names in the more than
50 years of our existence. Despite all changes - of po-
litical regime as well as of our name and organisational
affilation - we have always managed to hold on to the
main purpose of our institution: to understand the basic
limnological processes which take place in large lentic

waters, specifically reservoirs and lakes. Our approach
has necessarily included many relevant processes occu-
ring in nearby (running waters, catchment area) or
analogical (other water bodies) systems. ,Reservoir” is
a word which occurs especially regularly in our reports.
This is because the Czech Republic has very few large
natural lakes, and most of its large lentic water bodies
are artifical dam impoundments. These large reservoirs
have from the beginning been the main focus of our
limnological research.

The continuity of our research is based on regular
long-term sampling of our main model ecosystems: the
Rimov and the Slapy Reservoirs plus several lakes in the
Bohemian Forest (Sumava) mountain range. This long-
-term sampling strategy has given us access to several

Rimov Reservoir, South Bohemia, Czech Republic - the main study site of the Institute of Hydrobiology.
/ Vodni nddr# Rimov - hlavni lokalita zkoumand Hydrobiologickym dstavem. / Foto P. Znachor.
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Uvod Feditele Gstavu

Vézeni ¢tenari,

padesaty treti ro¢nik vyro¢ni zpravy naseho Hydro-
biologického pracovisté pfinasi nékolik novinek. Roz-
hodli jsme se inovovat vzhled tohoto periodika, které
vychazelo v témér nezménéné strohé informativni po-
dobé po vice nez 50 let. Douféme, Ze pro Vés barev-
né vyro¢ni zprava s vice hierarchickym ¢lenénim pfi-
spévkd bude atraktivnéjsi a |épe Vds seznami s misi
naseho pracovisté. Pouzivdm termin ,Hydrobiologic-
ké pracovisté” nebot b&hem vice nez 50 let existen-
ce nosilo nase pracovisté radu jmen. | pres stridanf
jmen a politickych rezimd v nasi zemi se ndm dafilo
udrzet po celou dobu hlavni poslani pracovisté, kte-
rym je pochopeni zakladnich limnologickych procesa,
které probihaji ve velkych stojatych vodach, nadrzich
a jezerech. Toto pochopenti je pojimano 3iroce, a tak
zahrnuje mnohé relevantni procesy, které se odehrg-
vaji v blizkych (tekouci vody, d&je v povodi) nebo
analogickych (v3echny ostatnf vody) systémech. Jed-
nim z nejcastéjsich slov v nasich zprévach byvd slovo
nadr? (prehradni nadrz). Ceské Republika ma velmi
mélo vétsich pfirozenych jezer, a tak je vétsina stoja-
tych vod reprezentovana umélymi nddrzemi. Zejmé-
na na vétsich prehradnich nadrzich bylo a je tézisté
nasich hydrobiologickych praci.

Kontinuita vyzkumného Usilf je ddna dlouhodobym
sledovanim hlavnich modelovych vyzkumnych objektd
- n&drzf Rimov a Slapy, umavskych jezer. Na téch-
to lokalitdch, z nichz nékteré jsou zaclenény do me-
zindrodnich sitf LTER (Long Term Ecological Resrarch)
a GTOS (Global Terrestrial Observing Networks), jsou
k dispozici desitky let pozorovéni. Na pozadi takovych-
to pomérné dobfe znamych systému je vyhodné sle-
dovat lidské vlivy, pfirodni procesy ¢i pfimo provadét
definované experimenty a provadét srovnévaci studie
razné odlisnych systémd. Hluboka znalost modelovych
systéma ndm umoZiiuje rozvijet zékladnf vyzkum i pl-
nit funkci poradniho pracovisté pro velké stojaté vody
a jejich povodi. Pozadavky zdkladniho i aplikované-
ho vyzkumu roz3ifuiji aktivity Gstavu od definovanych

For the Year 2012

laboratornich mikrokosmu aZ po prizkumy nadrzi, je-
zer ¢ dokonce moff po celém svété. Srovndvaci vyzkum
rozdilnych prostredi predstavuje jeden z vyznamnych
postupl tradi¢né aplikovanych v dstavu.

Dulezitou specifikou mise Hydrobiologického Gsta-
vu je holistické pojeti studif, kdy je snaha postihnout
vzdy co nejucelenéji procesy toku latek a energif eko-
systémem. Pracovni skupiny dstavu pokryvaji viechny
problematiky, které jsme shledali daleZitymi pro pro-
cesy v nddrzich a jezerech stfedni Evropy. Struktura
studif od hydrochemie a hydrodynamiky aZ po rybar-
stvi je dobfe postizena v Gvodech k jednotlivym oddé-
lenim dale v této zpravé. Zaméreni na pochopeni di-
leZitych procest a prvki ekosystému ¢inf misi Gstavu
pomérné naro¢nou na lidské a finan¢ni zdroje, aviak
umoZiuje odpovidat na vyzvy, které problematika vel-
kych nadrzi a jezer pfindsi. Zejména v poslednich le-
tech se v aktivité dstavu velmi zdravé kombinuji za-
kladni vyzkum a Fesenf praktickych otazek, jako je vliv
premiry Zivin, hospodareni v povodi, kyselé desté, de-
finice ekologického stavu a potencidlu pro napliovani
Smérnice Evropského parlamentu a Rady 2000/60/
ES ze dne 23. fijna 2000 a dokonce i formovéni no-
vych velkych ekosystéma jako jsou novd jezera vznik-
l& po tézbé uhli.

Ceské spolecnost hledd novou pozici Akademie
véd, coby neuniverzitni instituce v systému védy
a vzdélavani. Hydrobiologicky Ustav a jeho predchidci
prosli s Akademii véd vétsinu jejich spole¢né historie
a soucasny vyvoj ukazuje, Ze tuto pozici Ize Gspé3né
vytvaret. Zékladem nasi mise je péstovat obor hydro-
biologie v Sirokém slova smyslu takovym zpasobem,
abychom pfispivali k poznanf zékladnimu, udrzeni od-
borné excelence i k feseni prakti¢téjsich otazek, které
vodni hospodarstvi nasi i jinych zemf prindsi. Spirdla
vyvoje se pak roztaci vhodnou kombinaci teoretickych
i praktickych stimul(, které do sebe v tomto Zivém
oboru vzajemné prechazeji a podporuji pokrok oboji-
ho. Pojem neuniverzitnf vyzkum, ktery se v sou¢asné
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decades of data from these localities, some of which
are part of the Long Term Ecological Research (LTER)
and Global Terrestrial Observing (GTOS) Networks.
With such a background of several relatively well-under-
stood ecosystems, it is then possible to study human
impact as well as natural changes within them as well
as design experiments and compare them with other
systems. A deep knowledge of our model ecosystems
enables us to both work on basic research and to serve
as an advisory body on large water bodies and their
catchments. Basic and applied research projects have
broadened our activities and led us to include work
with defined laboratory microcosms as well as con-
ducting research on lakes and reservoirs all over the
world. Comparing different aquatic environments has
remained a traditional line of enquiry at our institute.

An important part of the mission of the Hydro-
biological Institute is the holistic character of its re-
search. We always try to take into account the broa-
dest possible processes of material and energy flows
through ecosystems. The working groups of our insti-
tute have the expertise to cover all the processes in
the reservoirs and lakes of Central Europe which we
have found to be of importance. The variety of our
approaches ranging from hydrochemistry and hydro-
dynamics to fisheries is well documented in the in-
troductions to the sections on the work of the three
Hydrobiological Institute Departments in this Annual
Report. While our mission, which is to understand the
important processes and elements of large lentic wa-
ter ecosystems, necessarily involves a relatively large
amount of human and financial resources, it enables
us to focus successfully on current issues and challen-
ges linked to big reservoirs and lakes. Basic research
has thus been increasingly complemented by work on
practical problems such as the influence of agricultural
activities and surplus nutrients on catchment areas,
acid rain, definitions of ecological status and poten-
tial for the EU directive 2000/60/ES of 23 October
2000, and even the formation of new large ecosys-
tems such as new lakes in former coalmining localities.

Czech society is now debating the future of the
Academy of Sciences within the Czech system of re-
search and education: it may become a non-university
institution. The Hydrobiological Institute and its pre-
decessors have been part of the Academy of Sciences
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throughout their history. The core of our mission calls
on us to practice and further the field of limnology
in the widest sense. This includes contributing to ba-
sic inquiry and retaining high professional performan-
ce standards as well as meeting practical challenges
connected with water management in this and other
countries. Such a balanced combination of theoretical
and practical stimuli leads to a synergy which enhan-
ces the development of both aspects of our organically
evolving field. From our perspective, the vision of the
Academy of Sciences as a ,non-university institution”
is not very useful. The current expansion of the acti-
vities of the Hydrobiological Institute has been closely
linked to universities. Our working groups rely on the
work of dozens of students, who in turn benefit from
the material and professional background the institu-
te is able to provide. On a more general level, we con-
sider this co-operation with universities socially bene-
ficial for other research insitutions as wll, contributing
both to the resolution of numerous research tasks and
to the quality education of new generations of profes-
sionals. Our institute has always supported close mutu-
ally advantageous collaboration between the Academy
of Sciences and universities, and well continue to do so.

A last but very important aspect of our current work
concerns the building of institutional support for inter-
national co-operation. While historically our work has
always had an international dimension, institutionalised
collaboration and exchange was not always easy. After
1989, however, the moral and financial support of in-
ternational collaboration by the European Union has rai-
sed it to a qualitatively new level and is helping to build
an international science which will selflessly serve en-
vironmentally sustainable human progress unhindered
by national and institutional barriers. In 2012 we have
been able to welcome several investigators from abroad,
some of whom have joined our staff after receiving fi-
nancial support enabling more long-term collaboration.

Wishing you informative reading

and interesting moments spent by lakes
and reservoirs,

Jan Kubecka.
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dobé pouziva, vlastné nenf pfilis prospésny. Soucas-
ny rozmach aktivit Hydrobiologického Ustavu je tésné
spojen s univerzitami. Do prace vech pracovist Usta-
vu jsou zapojeny desitky studentd, pfi jejichZ vychové
se uplatriuje silné odborné a materialni zézemi Usta-
vu. Tato symbiéza s univerzitami je spoleCensky vel-
mi uZitend a prispivé k Feseni naro¢nych odbornych
tkolt i k co nejkvalitnéjsimu vzdélavani novych gene-
raci profesionald. N&3 dstav vzdy podporoval a bude
podporovat co nejtésnéjsi vzajemné vyhodnou spolu-
praci Akademie véd a univerzitnich pracovist.
Posledni velmi dtleZity aspekt soucasnosti, ktery
chci zmnit, je vytvéreni institucionalni podpory pro
mezindrodni spolupréci. Hydrobiologickd pracovisté
v Akademii véd byla vzdy svym charakterem velmi in-
ternaciondInf. Pfesto v3ak institucionalizovand spo-
luprace a vyména pracovnikl nebyla vzdy snadna.
Otevreni se Ceské spole¢nosti svobodnému svétu a ze-
jména moralni a finan¢ni podpora mezindrodni spolu-
prace ze strany EU pozvedla mezindrodni spolupréci

T WINUUNE PLAVIDLO | RES

na kvalitativné vy33i Groveri a vede nds zddoucim smé-
rem, ktery by mél smazavat narodni a institucionalnf
specifika a vést nas k mezinarodni védé, kterd bude
nezistné slouZit trvale udrzitelnému a ekologickému
lidskému pokroku. Rok 2012 byl ve znament pffjezdu
nékolika posil tymu ze zahranici. Néktefi z nich dosta-
li finan¢ni podporu k dlouhodobéjsi spolupréci a za-
¢lenili se mezi nade zaméstnance.

Preji Vdm poucné cteni
a zajimavé chvile u nddrzi a jezer,
Jan Kubecka.

Trawler "Thor Heyerdahl" - the bigest Institute's research vessel. / ,Thor Heyerdahl" - nejvétsi z vyzkumnych plavidel
Hydrobiologického Ustavu specificky navrZené pro taZeni vlecnych siti. / Foto J. Frouzovd.

For the Year 2012
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Deparments

Department of Hydrochemistry and Ecosystem Modelling

At the Department of Hydrochemistry and Ecosys-
tem Modelling we investigate biogeochemical nutrient

cycles and the processes that influence the chemical
composition and quality of surface waters. We focus
especially on processes in lentic waters - mountain

lakes, reservoirs and ponds, but we also pay conside-
rable attention to the hydrology of water outflowing
from different types of catchments as well as to se-
lected soil-bound processes that influence the trans-
port of mineral and organic matter into surface wa-
ters. One part of our research is linked to long-term
monitoring of model reservoirs, especially the Slapy
and Rimov reservoirs in the catchment of the Vltava
river; another important area of study involves apline
lakes in the Tatra mountains and mountain lakes in
the Bohemian Forest (Sumava). For a more detai-
led understanding of key processes we complement
our monitoring activitites with field and laboratory
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experiments and with the application of mathemati-
cal models. Two crucial areas of our research concern
eutrophication and acidifaction of aquatic ecosystems.

Eutrophication is the enrichment of ecosystems
by nutrients, leading to intensive growth of biomass

Eutrophication - fishpond
Novy rybnik in the Rimov
Reservoir watershed, Czech
Republic. / Eutrofizace -
Novy rybnik v povodi vodni
nddrze Rimov. / Foto

J. Hejzlar.

of algae, cyanobacteria and aquatic plants, often
accompanied by unwelcome incidence of water blo-
oms, anoxies of water above the bottom, decrease
in water quality, etc. Our eutrophication research to-
pics cover all the important aspects of this issue:
from the determination and management of sour-
ces of nutrient pollution in the catchment area,
to research on the transport of nutrients via the
river network into the reservoirs, and finally to in-
vestigations of the conditions necessary for nutri-
ents to actually trigger the creation of biomass in
the reservoir. To evaluate the importance of va-
rious natural and anthropogenic sources of nitrogen

53rd ANNUAL REPORT

Oddéleni

Oddéleni hydrochemie a ekosystémového modelovani

V oddéleni hydrochemie a ekosystémového mode-
lovani zkoumame biogeochemické kolobéhy Zivin
a procesy, které ovliviiuji chemické sloZeni a kvalitu
povrchovych vod. Zamérujeme se predevsim na pro-
cesy ve stojatych vodach - horskych jezerech, ddol-
nich naddrzich a rybnicich, ale velkou pozornost vé-
nujeme také hydrologii odtoku vody z rdznych typ(
povodi a vybranym procesim v pGdnim prostfeds,
které ovliviiuji odnos mineralnich a organickych l3-
tek do povrchovych vod. Jedna ¢ast nasich studif je
zalozena na dlouhodobém monitoringu modelovych
nédrzi, zejména nadrzf Slapy a Rimov v povodf Vlta-
vy, druhou oblastf je vyzkum alpinskych jezer v Tat-
réch a lesnich horskych jezer na Sumavé. Pro detail-
ni studium kli¢ovych procest monitoring dopliiujeme
terénnimi a laboratornimi experimenty a rovnéz apli-
kaci matematickych modelG. Dvéma stézejnimi té-
maty badani jsou eutrofizace a acidifikace vodnich
ekosystéma.

Sampling of the Lake
Certovo, Sumava moun-
tains, Czech Republic.

/ Odbér vzorkd na Cer-
tové jezefe na Sumavé.
/ Foto |. Nedoma.
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Eutrofizace je obohacovani ekosystému Zivina-
mi, jejimz dtsledkem je ve stojatych vodach intenziv-
ni tvorba organické hmoty fas, sinic a vodnich rost-
lin, ¢asto doprovazend nezadoucim vyskytem vodniho
kvétu, anoxiemi vody nade dnem, zhorSenou jakos-
ti vody atd. N&§ vyzkum eutrofizace pokryvé viech-
ny podstatné aspekty této problematiky od urcovani
a fizenf zdroju Zivinového znetisténi v povodi, pres
transport Zivin Fi¢ni siti do nadrzi, az po podminky
pro realizaci Zivin pfi tvorbé biomasy ve vlastni na-
drzi. Pro hodnoceni vyznamnosti rdznych pfirodnich
a antropogennich zdrojd dusiku a fosforu v konkrét-
nich povodich pouZivédme matematické modely o riiz-
né slozitosti, od jednoduchych empirickych bilan¢nich

rovnic aZz po dynamické komplexni modely pracujici
s detailnim popisem hydrologickych, fyzikalné-chemic
kych a biochemickych procest v ptdé, podzemni vodé
a v fi¢ni siti. Vyvijime a dale rozpracovdvame metody
pro stanoveni riznych forem Zivin a jejich dostupnosti
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and phosphorus in individual catchments we use ma-
thematical models of differing complexity, from sim-
ple empirical mass-balance equations all the way to
dynamic complex models based on detailed descrip-
tions of hydrological, physico-chemical and biochemi-
cal processes in the soil, in groundwater and in the
river network. We evolve and develop methods to

determine different nutrient forms and their acce-
ssibility within the catchment area and during their
intra-reservoir circulation between the sediments

and the water column. A more recent addition to our
research in this area has been the influence of envi-
ronmental conditions and of reservoir management
on aquatic macrophytes.

In our research on the recovery from acidificati-
on of mountain lake ecosystems and their catchment
areas in Central Europe we make use of the unique
possibility of understanding the reactions in different
sections of the terrestric and aquatic ecosystems of
catchments and lakes to pollution that was at one
time extreme, but that has in the last two decades
returned to levels from the first half of the 20th
century. While the level of atmospheric pollution
by sulphur and nitrogen entering the catchments is
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currently very low, acidification levels in the soil and
waters remain relatively high and ecosystem recovery
is slow. Forest dieback in the catchment area due to
bark beetle infestation enables us to investigate the
dynamics of interactions between plants and microbial
communities in the soil. It also gives us the chance to
study the effects of disturbed balances within the soil
environment on the export of nutrients and organic
compounds into surface outflows and their ensuing im-
pacts on lake aquatic ecosystems. Acidified mountain

Lake Nizné Terianské,
Tatra mountains, Slovakia.
/ Nizné Terianské pleso
v Tatrdch. / Foto . Turek.

catchments are also useful as model localities for re-
search on the causes and effects of the long-term
rise in concentration of humic substances in the out-
flow from catchments. This phenomenon is a reality
in many parts of the world in the temperate zone and
impacts both lake ecology and drinking water quality.

53rd ANNUAL REPORT

v povodi i ve vnitronadrzovém kolob&éhu mezi sedi-
menty a vodnim sloupcem. V posledni dobé byla vy-
zkumnd problematika oddéleni doplnéna o studium
vlivu environmentélnich podminek a nadrzového ma-
nagementu na vodni makrofyta.

PFi studiu zotavovani ekosystémd horskych jezer
a jejich povodi ve stiedni Evropé z acidifikace nebo-
li okyseleni, vyuZivdme unikatni pfileZitost k poro-
zuméni procestim v rznych slozkach terestrického

>

Winter sampling of the Lake
Plesné, Sumava mountains,
Czech Republic. / Zimni od-
bér vody na Plesném jeze-
fe na Sumavé. / Foto J. Ko-
pdcek.

>

Lake Plesné, Sumava moun-
tains, Czech Republic.

/ Plesné jezero na Sumavé.
/ Foto J. Kopdcek.

a vodniho ekosystému povodi a jezer pfi jejich reak-
ci na extrémni zne¢isténi, které se v dvou poslednich
desetiletich opét vrétilo na Groven z prvni poloviny
20. stoletf. | kdyZ atmosférické znecisténf sloucenina-
mi siry a dusiku vstupujici do povodi je v soucasnos-
ti velmi nizké, v pidnim i vodnim prostredi okyselenf
dosud pretrvava a zotavovani ekosystémi probihd jen
postupné. Odumirani lesnich porostd v povodi v di-
sledku kirovcové kalamity poskytuje moznost sledo-
vat dynamiku interakci mezi rostlinami a mikrobidlnimi
spoleCenstvy v pidé a dusledky narudent jejich rov-
novah pro odnos zivin a organickych latek do povr-
chového odtoku a nasledné zkoumat dopady na vodni
ekosystém jezer. Okyselenim postizend horské povodi

For the Year 2012

také vyuzivame jako modelové lokality pro vyzkum
pricin a dusledkd dlouhodobého nértstu koncentra-
cf huminovych latek v odtoku z povodi, ke kterému
dochdzi v mnoha ¢éstech svéta v mirném klimatic-

kém pasmu a jenz md dopady i na ekologii jezer a ja-
kost vodnich zdroja.
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Department of Aquatic Microbial Ecology

The research at the Department of Aquatic Microbial
Ecology is focused on freshwater microscopic organis-
ms. There are two main groups of aquatic microorga-
nisms, the object of our interest, and they differ by
function. The first group, the autotrophs, consist of
microscopic algae and cyanobacteria which are joint-
ly referred to as phytoplankton. They are responsible
for creating new organic matter via photosythesis.
The second group, the heterotrophs, are the bacteria
and the protozoa which, on the contrary, co-operate
on the decomposition of organic matter. Because the
methodology is different for each group of organisms,
our department has two interlinked working groups,
concerned with (1) the ecology of aquatic bacteria
and protozoa (2) the ecology of phytoplankton.

The ecology of aquatic bacteria group focuses on
the taxonomy of freshwater bacteria, their biogeogra-
phy, function, and their role in food chains. In aqua-
tic bacterial taxonomy, we try to find out which are
the bacteria which actually live in freshwaters - there
are only some species or groups. We concentrate on
two groups, betaproteobacteria and actinobacteria,
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which are typical of freshwaters (including those of
Central Europe). We use molecular methods, based
on the study of the genetic information of the bac
teria. We have achieved considerable success in isola-
ting and cultivating aquatic bacteria using unique me-
thods developed by our researchers. Aquatic bacterial
biogeography is a very young field that has only re-
cently bequn basic investigations on where different
bacterial groups occur and why. Our research workers
are contributing significantly to its development. We
also study the unique microbial communities in aci-
dified Bohemian Forest lakes as well as the develop-
ment of microbial populations in a lake emerging in
a former brown-coal quarry which is being inunda-
ted. The study of aquatic bacterial functions (which

Rimov Reservoir, Czech
Republic. / Vodni nddrz
Rimov. / Foto P. Znachor.

kinds of organic substances they decompose and uti-
lise, how quickly they grow) and of bacteria in rela-
tion to other organisms (protozoa and small animals
feed on them and viruses attack them) is a classical
field within aquatic microbiology. We have made sig-
nificant contributions to the currrent general trend
in this field: attempts at maximum distinguishment
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Oddéleni mikrobiélni ekologie vody

V oddéleni mikrobialni ekologie vody se zabyvame vyzku-
mem mikroskopickych organismd, které Ziji ve sladkych
vodach. Pfedmét naseho zajmu, vodni mikroorganismy,
se podle funkce déli na dvé skupiny, z nich prvni (au-
totrofové) je tvofena mikroskopickymi fasami a sinicemi

(souhrnné nazyvanymi fytoplankton) a je zodpovédna za

Cultivation of different
bacterial strains of
the genus Limnohabi-
tans isolated from na-
tural waters. / Kultiva-
ce bakteridlnich kmend
rodu Limnohabitans
izolovanych z pfiroze-
nych vod. / Foto V. Ka-
salicky.

tvorbu nové organické hmoty fotosyntézou. Druhou
skupinu tvorf heterotrofové - jsou to bakterie a prvo-
di, kteff naopak spolupracuji na rozkladu odumrelé or-
ganické hmoty. ProtoZe se metodické pristupy ke studiu
obou skupin lif, funquji z praktickych d@vodd v nasem
oddéleni dvé Gzce provazané pracovni skupiny, zamé-
fené (1) na studium ekologie vodnich bakterif a prvo-
kd, a (2) na studium ekologie fytoplanktonu.

Skupina ekologie vodnich baktérii se zabyva ta-
xonomii sladkovodnich bakterif, jejich biogeografi,
funkci, a jejich zapojenim do potravnich Fetézcu.
V taxonomie sladkovodnich bakterii studujeme jaké
bakterie viibec ve vodéch Ziji - jsou to jen urcité druhy
nebo skupiny. Soustfedujeme se na dvé typické skupi-
ny sladkych vod (véetné nagich): betaproteobakterie
a aktinobakterie. PouZivdme molekuldrnf metody, zalo-
Zené na studiu genetické informace bakterif. Vyznamné
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spéchy jsme dosahli pfi izolaci a kultivaci vodnich
bakterif unikatnimi metodami, vyvinutymi nasimi pra-
covniky. Biogeografie vodnich bakterif je obor teprve
shromazdujici zékladni poznatky (kde se které bakterie
vyskytujf a pro¢) a nasi pracovnici vyznamné pFispivajf
k jejimu rozvoji. Studujeme také uniktni mikrobialni
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spolecenstva v okyselenych Sumavskych jezerech a vy-
voj mikrobidlniho osidlent jezera vznikajiciho v zapla-
vovaném hnédouhelném lomu. Mezi klasické obory
vodni mikrobiologie patfi studium funkce vodnich bak-
terif (jaky typ organickych latek rozkladaji a vyuziva-
ji, jak rychle rostou) a jejich dalstho osudu ve vodnim
prostfedi (bakteriemi se Zivi prvoci a drobni Zivoci-
chové a napadajf je viry). Sou¢asnym obecnym tren-
dem, ke kterému pfispivdme vyznamnymi poznatky,
je dovedeni tohoto studia na co nejvy33i Groven taxo-
nomického rozligeni (jednotlivé druhy ¢i skupiny bak-
terif a prvok(). Ve svété jsou cenény zejména préce
profesora Karla Simka (jenZ patfi mezi nejcitovangjsi
Ceské ekology), které zésadné pFispivaji k pochopent
vztah mezi bakteriemi, prvoky a viry: prvoci ovliv-
Auji sloZeni baktérif tim, Ze upfednostriuji jako potra-
vu rtzné druhy, typy, nebo velikosti bakterii. Tim se
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of the individual species or taxonomic groups of bac
teria and protoza involved in the processes studied.
The work of professor Karel Simek (one of the most
cited Czech ecologists) in this field is especially valu-
ed by the international scientifc community. He has
contributed significantly to understanding the relati-
onships between bacteria, protoza and viruses: the
protoza influence the composition of bacterial com-

munities by preferential feeding on certain species,
types or sizes of bacteria. This changes the rates of

transfer of organic matter in the food chain via the
zooplankton all the way up to the fish.

The phytoplankton ecology group focuses on re-
search of phytoplankton (consisting of microscopic al-
gae and cyaonobacteria) in terms of its taxonomy,
ecology, ecophysiology and interaction with bacte-
ria. Internationally, our institute is one of the most
respected research centers dealing with the taxono-
my of cyanbacteria (also known as blue-green algae),
which are known for their tendency to create unplea-
sant and dangerous water blooms. The aim is to de-
scribe and reliably distinguish individual species using
a combination of classical (microscopy) and modern
(molecular) methods. Our institute hosts a unique
collection of several hundred strains of cyanobacteria
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and algae isolated from various types of freshwaters.
In the field of phytoplankton ecology we try to identi-
fy factors responsible for given species or groups of al-
gae or cyanobacteria being in a given place and given
time. We study competition for resources between
phytoplankton species and the influence of extreme
rainfall on the taxonomic composition of phytoplank-
ton communities and on the differences between phy-
toplankton composition in different reservoir areas.
We also focus on long-term changes in phytoplankton

Experimental setup for stu-
dying interactions between
algae and bacteria. / Pokus
zaméfeny na studium inter-
akce mezi fasami a bakteri-
em. / Foto V. Kasalicky.

composition caused by global climate change. In algal
and cyanobacterial ecophysiology, we concentrate on
the relationship beween the physiological traits of in-
dividual species and their occurence in an aquatic eco-
system. Here our development and implementation
of modern fluoresecent methods has gained us a con-
siderable international reputation. The methods con-
sist of marking cells using special fluorescent labels.
This then enables microscopic comparison of the qua-
lities of individual cells, such as producion of certain
substances, growth rates, cell damage or vitality. Re-
search on the interaction of phytoplankton and bacte-
ria is focused on factors influencing the production of
organic substances by phytoplanton and their impact
on the composition, activity and growth of bacteria.
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méni rychlost prenosu organické hmoty potravnimi
Fetézci pres zooplankton aZ k rybam.

Skupina ekologie fytoplanktonu se zabyva vyzku-
mem mikroskopickych fas a sinic (tj. souhrnné fytoplan-
ktonem) z hlediska jeho taxonomie, ekologie, ekofy-
ziologie a interakce s bakteriemi. V taxonomii sinic,
znédmych jejich schopnostf tvofit nepffjemné a nebez-
pecné vodni kvéty, patii nase oddéleni mezi vyznamna
svétova pracovisté. Cilem je popis a spolehlivé rozliseni

>
Vertical profiling of phyto-
plankton biomass and com-
position using a submersi-
ble fluorescence probe.

/ Méreni koncentrace a slo-
Zeni fytoplanktonu ve vod-
nim sloupci pomoci ponor-
né fluorescencni sondy.

/ Foto . Nedoma.

>V

Colonial alga Volvox aureus
(diameter ca 0,3 mm). / Ko-
lonidlni fasa Volvox aureus
(vdle¢ zlaty, primer asi

0,3 mm). / Foto P. Znachor.

jednotlivych druhd za pouziti kombinace klasickych (mi-
kroskopie) a modernich pristupt (molekuldrni metody).
Na nasem pracoviti se nachazi unikatni sbirka nékoli-
ka set kmen( sinic a fas izolovanych z riznych druht
sladkych vod. V ekologii fytoplanktonu hledame fakto-
ry zodpovédné za to, Ze se dané druhy nebo skupiny
fas ¢i sinic vyskytuji v dany ¢as na daném misté. Stu-
dujeme kompetici mezi druhy fytoplanktonu (soutéz
o zdroje), vliv extrémnich sréZek na slozeni fytoplank-
tonu a na jeho rozdilnost v raznych mistech Gdolnich
nadrzi, a dale dlouhodobé zmény ve slozenf fytoplan-
ktonu v zavislosti na globalni zméné klimatu. V eko-
fyziologii fas a sinic hleddme vztahy mezi vlastnost-
mi jednotlivych druht a jejich schopnosti uplatnit se
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ve vodnim ekosystému. Mame vyznamné postaveni
v pouZivani a vyvoji modernich fluorescen¢nich metod,
umozriujicich oznacit buriky specidlnimi sviticimi znac-
kami a v mikroskopu na zakladé toho srovnavat vlast-
nosti jednotlivych bunék (produkd urcitych latek, rych-
lost rdstu, neporudenost ¢ Zivotaschopnost). Pfi studiu
interakce fytoplanktonu a bakterii jde o vyzkum fak-
tord ovliviiujici produkci organickych latek fytoplank-

tonem a jejich vliv na sloZent, aktivitu a rist bakterif.
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Department of Fish and Zooplankton Ecology

The research at the Department of Fish and Zooplan-
kton Ecology is focused on the highest trophic levels
in freshwater ecosystems - animal plankton (called
zooplankton) and fish. As both trophic levels require
different methodological approaches, the department
is divided into two specialised laboratories.

The laboratory of zooplankton ecology studies
mainly crustaceans in large deep lentic waterbodies,
in the case of the Czech Republic especially in dam
impoundments (reservoirs) and lately also in new ar-
tificial lakes in former brown-coal quarries. We espe-
cially focus on filtering zooplankton, which, though
often called herbivorous, filters not only phytoplank-
ton, but all particles dispersed in water including de-
tritus and bacterioplankton. A key species here is the
Cladoceran genus Daphnia, which is also a substan-
tial and preferred food resource for planktivorous fish
and as such forms an important link in the food py-
ramid. A basic principle of our work is the combinati-
on of field and laboratory approaches, where working
hypotheses for laboratory experiments grow out of
data obtained via fieldwork. Currently our work falls
into five research areas:
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o Studies of the interactions of trophic status, fish
and zooplankton in terms of influence on the spe-
cies and size composition and space-time distribu-
tion of zooplankton.

o Analyses of long-term changes in the zoplankton
of a model reservoir.

o Genetic studies of the populations of the most
common European hybrid complex Daphnia lon-
gispina and of their links to biotic and abiotic fac-
tors.

o Research on the ,priority effect” of newly coloni-
sed biotopes of lakes in former coal quarries and
subsequent confrontation with changes caused
by fish colonisation.

o Research on the physiological- ecological adapta-
tions of the most common species Daphnia gale-
ata, which demonstrates exceptional plasticity.

The main research topics of the second laboratory, the
Fish Ecology Unit (FishEcU), are the spatial distri-
bution, behaviour, trophic activity, numbers and bio-
mass of fish in large inland waters, especially lakes
and reservoirs. We study the zoology, ecology and

Fish stock survey at a post-
-mining lake Most, Czech
Republic. / Prazkum rybi
obsddky jezera Most, vznik-
lého po tézbé hnédého uhlr.
/ Foto |. Peterka.
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Oddéleni ekologie ryb a zooplanktonu

Predmétem z&jmu oddéleni eklogie ryb a zooplankto-
nu je vyzkum nejvySe postavenych trofickych drovni

Daphnia galeata (water
flea), a common mem-
ber of freshwater zoo-
plankton. / Perloocka
druhu Daphnia gale-
ata, kterd je béznou
soucdsti sladkovodniho
zooplanktonu. / Foto
P. Znachor.

ve sladkovodnich ekosystémech - Zivocisného plank-
tonu (ozna¢ovaného jako zooplankton) a ryb. Protoze
obé studované trofické Grovné vyZaduiji odlisné me-
todické pristupy je oddélen tvorfeno dvéma speciali-
zovanymi laboratoremi.

Pfedmétem studia laboratofe ekologie zoo-
planktonu jsou hlavné planktonni kory3i velkych
a hlubokych nadrzi, v nasich podminkach prede-
v8im prehradnich nadrzi a v posledni dobé také
novych typl nddrzi vznikajicich zatopenim ddal-
nich jam. Zvlastni pozornost je vénovana filtrujici-
mu tzv. herbivornimu zooplanktonu, ktery v3ak je
schopen filtrovat nejen fytoplankton, ale obecné
Castice rozptylené ve vodé vcetné detritu a bakte-
rioplanktonu. Jednd se zejména o perlooc¢ky rodu
Daphnia, které zaroveri jako vyznamnd a prefero-
vand slozka potravy planktivornich ryb tvofi da-
leZity spojovaci ¢lanek v potravni pyramidé. Za-
kladnim principem préce je kombinace terénnich
a laboratornich pfistupd, kdy pracovni hypotézy
pro laboratorni experimenty vychézeji z poznatkd
ziskanych pfi terénnich sledovénich. V soucasné
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dobé se v zaméreni laboratofe kombinuje pét vy-
zkumnych rovin:

o Studie interakci GZivnosti, ryb a zooplanktonu
ve smyslu ovliviiovani druhového i velikostniho
slozenf a ¢asoprostorové distribuce zooplanktonu.

o Analyzy dlouhodobych zmén v zooplanktonu mo-
delové nadrze.

o Genetické studie populaci, v Evropé nejrozsifenéj-
Siho, hybridniho komplexu D. longispina a vazeb
na abiotické a biotické faktory.

o Vyzkum vyhody zakladatele (priority effect) nové
kolonizovanych biotop jezer po tézbé uhli a na-
sledné konfrontace se zménou prostredi po kolo-
nizaci rybami.

o Vyzkum fyziologicko-ekologickych adaptaci nej-
béznéjstho druhu Daphnia galeata, vykazujictho
mimoradnou plasticitu.

Hlavni néplni laboratofe ekologie ryb (FishEcU -
Fish Ecology Unit) je vyzkum ryb ve velkych vnitro-
zemskych vodach, zejména Gdolnich nadrzi a jezerech,
se zamérenim na odhaleni zékonitosti v rozmistént,
chovéni, potravni aktivité, pocetnosti a biomase ryb.
V této oblasti pokryva studium vechny aspekty dané
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ethology of fish communities and link our findings to
other components of the aquatic ecosystem. Our re-
sults serve to deepen general knowledge about fish
and their role and influence within the whole aquatic
ecosystem as well as providing qualified advice and
support to practitioners managing fish stocks in len-

tic water environments.

We place great emphasis on research and develo-
pment of methods for quantitative sampling of fish
stocks. These include horizontal acoustic methods,
gauging their limitations, determining the relation-
ships between fish size and the strength of their
acoustic echoes, improving the accuracy of acoustic
detection of fish larvae, juveniles and aquatic inver-
tebrates, and last but not least the use of acoustic
methods in research on fish behaviour. In addition to
acoustic methods our laboratory draws on its tradi-
tion of passive and active hunting implements. We
are developing sampling methods using electrofishing,
beach seining, purse seining, trawling and gillnetting.
For biomanipulative fish removals and studies of fish
migration we also use fish traps.

The Fish Ecology Unit has been contributing sub-
stantially to clarifying the hitherto little- understo-
od behaviour patterns of fish in large inland water
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bodies, and their role in the trophic nets of these
ecosystems. We focus especially on fish distribution
patterns, horizontal and vertical migrations and the
behaviour of fish towards fishing gear (evasiveness of
fish and its implications for gear selectivity). We use
acoustic monitoring methods, fish labeling and direct
monitoring with videotechnology (operated in situ by

Electrofishing at a brook in
Sumava mountains, Czech
Republic. / Elektrolov v Su-
mavském potoce. / Foto

J. Peterka.

scuba divers or via remote control). The role of fish
can then be assessed both from a "bottom-up" pro-
cess (food accessibility for fish under different condi-
tions) and a "top-down" process perspective (fish as
consumers feeding on organisms from lower trophic
levels and the implications for the qualitative compo-
sition of these lower levels and for water quality). We
use both individual approaches (trophic effectiveness
and selectivity) and approaches based on evaluating
the impact of the whole fish community - food rati-
ons, consumption rates, bioenergetic modeling, etc.

An important aspect of the work of the Fish Eco-
logy Unit is its complex approach: the absolute impor-
tance of individual species and size groups is derived
by weighing from the total picture of the fish com-
munity. This is made possible by a unique combinati-
on of quantitative and qualitative sampling methods.
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problematiky, tj. zoologii, ekologii a etologii ryb se
zfetelem na provazani s dalsimi slozkami vodniho eko-
systému. Ziskané poznatky slouzi jednak k prohloube-
ni znalosti o rybéch a jejich roli a vlivu na cely vodnf
ekosystém, a jednak jsou vyuZzivany pro navrhy man-
agementu rybich obsadek ve stojatych vodach.
Znacné Gsili je vénovano vyzkumu a vyvoji metod
pro kvantitativni vzorkovani rybich obsadek. Jde hlav-
né o aplikace horizontélnich akustickych metod, odha-
lovanf jejich limitaci, zjistovani vztahd mezi velikostf
ryb a sily jejich akustického ozvu, zpresiovéni akus-
tické detekce rybich larev a juvenild, vodnich bezob-
ratlych a v neposledni fadé vyuziti akustickych metod
pfi vyzkumu chovéni ryb. Vedle akustickych metod mé
laborator velkou tradici v pouzivani pasivnich a aktiv-
nich lovnych prostfedkd. Rozviji metody vzorkové-

Institute’s research vessel
"Ota Oliva" equipped for
night trawling. / Vyzkumné
plavidlo Hydrobiologického
dstavu ,Ota Oliva" pripra-
vené k nocnimu tralovdnt.
/ Foto J. Peterka.

ni elektrolovem, zatahovymi, koselkovymi, vle¢nymi
a tenatnimi sitémi, pro manipula¢ni odlovy a pro stu-
die migraci ryb vyuziva téZ odlovd do vrsi a vézencd.

Laboratof intenzivné prispiva k objasfiovani vzor-
ct chovani ryb ve velkych vnitrozemskych vodach,
které jsou doposud mélo prostudovany, a jejich role
v potravnich sitich téchto vod. Aktivity laboratore se
zaméfuji zejména na pozndni vzorcd distribuce ryb,
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horizontéIni a vertikalni migrace, vyuZzivani domov-
skych okrskd a chovani ryb vici odlovnym prostred-
kam (dnikovost a z toho plynouci vybérovost). Pou-
Zivany jsou akustické techniky sledovani, znaceni ryb,
primé sledovani pomoci videotechniky, potapéci ¢i
délkové ovlddanym prazkumnikem (ROV). Role ryb
je pak sledovéna jednak z pohledu ,bottom-up” proce-
st - dostupnost potravy pro ryby za raznych podmi-
nek, tak ,top-down” procest - ryby jako konzumenti
Zivici se na nizsich trofickych drovnich, a konsekven-
ce z toho vyplyvajici jak pro kvalitativni sloZenf téch-
to Grovni, tak nakonec kvalitu vody. Jsou uplatiiovany
jak pfistupy individualni - potravni efektivita a vybé-
rovost, tak pristupy zaloZené na zhodnoceni vlivu ce-
lého spolecenstva - potravni raciony, bioenergetické
modelovéni atd.

Zasadni vlastnosti prazkumd provadénych labora-

toff ekologie ryb je, Ze jsou provadény komplexné, kdy
celkovy obraz rybiho spolecenstva zohledriuje vaze-
nym zpUsobem absolutnf vyznamnost rdznych druht
a velikostnich skupin. Tohoto vysledku je dosahova-
no unikatnf kombinaci kvantitativnich a kvalitativnich
metod vzorkovanf.
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Current Research Highlights

The effect of natural dieback of mountain spruce forest on microclimate,
chemistry, and biodiversity of terrestrial and aquatic ecosystems

Windthrows and climatic factors have promoted bark
beetle (Ips typographus) development and large-sca-
le dieback of Norway spruce in the unmanaged parts
of the Bohemian Forest (central Europe). In 2004-
2007, the ensuing defoliation killed >90% of forest
in the Plesné Lake catchment. Windthrows occurred
also in the catchments of Certovo and Laka lakes. All
these areas have been subjects of our intensive long-
-term ecological research (water, climate, soil, and
forest) since 1984-2002. Available pre-disturbance
data, current research, and new proposed studies
provide a unique opportunity for complex ecological
research on the effects of natural forest dieback on
individual ecosystem parts. This research has recent-
ly attracted grant funding to: (1) carry out a mass
budget study of changes in element fluxes and pools
on a whole-catchment scale (forest, soil, waters); (2)
evaluate the effects on microclimate, hydrology, and
soil and aquatic chemistry and biodiversity; and (3)
project the net effects to other mountain areas, di-
fferent forestry practices, and along the anticipated
trends in climate and atmospheric pollution. Major
hypotheses are:

H1 (terrestrial ecosystem): Natural forest distur-
bances by bark beetle infestations in areas of unma-
naged forest cause significant short-term changes in
microclimate, hydrology, and soil nutrient pools and
cycling, compared to unaffected forest. But their
effects on long-term sustainability, biodiversity, and
ecological functions of mountain ecosystems will be
lower than those of salvage logging and timber re-
moval.

H2 (aquatic ecosystems): Forest disturbances will
strongly affect water nutrient concentrations and to-
xicity, and thus aquatic biodiversity for several years.
The pre-disturbance trend in water recovery from aci-
dification will become re-established relatively soon,
but the disturbance-driven loss of base cations will
increase ecosystem sensitivity to acidification in the
future.

The research is supported by the Grant Agency of the
Czech Republic project No. P504/12/1218 (2012-
2016), principal investigator J. Kopdéek (co-investiga-
tors: H. Santaé¢kovd, University of South Bohemia),
and M. Svoboda, Czech Univ. of Life Sciences).

Lake Plesné in 2010, Sumava
mountains, Czech Republic.
/ Foto J. Kopdcek
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Effects of solar radiation on biogeochemical cycling of nutrients

and metals in surface waters

This grant project focuses on important but poorly
understood effects of solar radiation on biogeoche-
mical cycling and availability of nutrients and toxicity
of metals in surface waters. The importance of photo-
-transformations of dissolved organic matter (DOM)
may increase in conditions of increased terrestrial ex-
port of DOM, high levels of UV radiation, and anti-
cipated climate change, i.e. increase in temperature,
precipitation, and cloudiness. The project is expec
ted to answer the following important questions:
1) What proportions of dissolved inorganic carbon
and particulate organic carbon (POC) result from
DOM photodegradation under different conditions?
2) How efficient is natural solar radiation in changing
speciation of organically-bound phosphorus and nit-
rogen within DOM? 3) To what extent are POC-me-
tal complexes arising from photodegradation of DOM
able to bind phosphate?

Ongoing studies indicate that the photodegradati-
on of DOM results in the decrease of molecular wei-
ght of organic molecules and in production of carbon
oxides. The ratio between photo-production of car-
bon oxides and particulate organic matter depends
on temperature. Production of carbon oxides domi-
nates at lower temperature while formation of par-
ticles prevails at higher temperature. In waters with
higher contents of organically bound metals, formati-
on of insoluble metal hydroxides causes precipitation
of particulate organic matter. DOM photodegrada-
tion can also strongly affect phosphorus distribution
in the aquatic environment due to its adsorption on
newly formed particles.

The research is supported by the Grant Agency of the
Czech Republic project No. P503/12/0781 (2012-
2014), principal investigator P. Porcal.

Genus Limnohabitans, an important freshwater bacterial group, serves
as a model for testing responses of natural flagellate communities

to different bacterial food quality

One of the core research lines of the Department
of Aquatic Microbial Ecology (HBI) are studies, in
collaboration with colleagues from Austria, Germany
and France, dealing with the occurrence, ecophysiol-
ogy, taxonomy and the role of bacteria of the genus
Limnohabitans in carbon transfer to higher trophic
levels [1-5]. Limnohabitans bacteria are abundant in
circumneutral or alkaline lakes [1] and they display
high growth rates, with a notably tight relationship
to algal-derived organic substances [6,7]. Their large
growth potential and biomass are counterbalanced
by a marked vulnerability to protist grazing [4,8].
These ecological traits, together with the fact that
strains representing different lineages of the genus
Limnohabitans have recently been isolated [3], make
this bacterial group an invaluable model for testing
its role in carbon flow to higher trophic levels.

For the Year 2012

Most notably, different bacterial strains can have
different nutritional value as food for heterotrophic
nanoflagellates (HNF), thus modulating HNF growth
and community composition. We proposed an inno-
vative experimental design to examine the influence
of prey food quality using four Limnohabitans strains,
one Polynucleobacter strain and one freshwater acti-
nobacterial strain (Luna 2 cluster) on growth (growth
rate, length of lag phase, and biomass yield) and
community composition of a natural HNF communi-
ty from a freshwater reservoir [5]. Pyrosequencing
of eukaryotic SSU rRNA amplicons was used to as-
sess prey-related changes in HNF community compo-
sition. All Limnohabitans and Polynucleobacter strains
yielded significant HNF community growth while the
actinobacterial strain did not support HNF growth
though it was clearly detected in flagellate food
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Figure 1. Microphotographs of bacterial populations and HNF bacterivory in different bacterial treatments shown as
overlay images (DAPI- and FITCstained) of prey bacteria targeted by FISH probes in food vacuoles of HNF. All Limno-
habitans strains were targeted by the R-BT065 probe, L. parvus (A, B), L. planktonicus (C, D), 2KL-1 (E, F), 2KL-27
(G, H); the Molso2 strain was targeted by the Pnec-B-235-166 probe (1, ]); and the actinobacterial Wo1 strain was
targeted by the HGC69a probe (K, L). A white arrow indicates the position of a typical large solenoid cell of the 2KL-1
strain ingested in HNF food vacuole. The scale bar shows 5 pm.

vacuoles, Fig. 1. Notably, even within the Limnohabi-
tans strains we found significant prey-related differenc
es in HNF growth parameters, which could not be ex-
plained only by the size or shape of the bacterial prey.

Sequence data characterizing the HNF communi-
ties showed also that not onl*y very different strains
but even closely related bacterial Xprey items induced
highly significant differences in the resulting commu-
nity composition of flagellates. Generally, phylotypes
from Chrysophyceae closely related to Pedospumella
or Spumella-like subclusters D and E2 were the most
abundant bacterivorous flagellates rapidly reacting to
addition of bacterial prey of high food quality. Ove-
rall, our experimental approach combined with pyro-
sequencing of the grazer community could provide
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important insights regarding the question which bac
terial strains are active in carbon transfer to the gra-
zer food chain in a particular aquatic system, and
which flagellate groups are the key players in the
trophic transfer [5]. To the best of our knowledge,
our recent study in the ISME Journal [5] is the first
such study clearly documenting strong prey-specific
effects of even closely related bacteria on HNF com-
munity composition. While this ecological aspect has
long been debated, direct evidence for natural HNF
assemblages had previously been missing.

This research is currently supported by the Grant Agen-

cy of the Czech Republic project No. 13-00243S (2013-
2017), principal investigator K. Simek.
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Microbiol. 77: 7307-7315

[8] Simek K, Weinbauer MG, Horfidk K, Jezbera J,
Nedoma J, Dolan JR. 2007: Grazer and virus-in-
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Centre for Ecological Potential of Fish Communities in Reservoirs and Lakes

(CEKOPOT)

Fish communities in reservoirs and lakes are highly va-
luable from a genetic, ecological and economical po-
int of view. They also have substantial influence on
the water quality in these ecosystems. A new project
enables the support of a top quality team for the syn-
thesis of research on the functions mentioned above
and for the definition of ecological potential of fish
communities. It will also involve the improvement and
broadening of current methods and investigation of
the fish stock in the most important and interesting
reservoirs in the Czech Republic. At the same time,
Czech activities will be interconnected with Europe-
an initiatives in order to make more widely known
the huge effort of the Czech limnological school in
describing fish communities and their role in aquatic
ecosystems. The complex specification of the ecologi-
cal potential of fish communities (their faunistic, fish-
-productive and biomanipulative value, population dy-
namics equlibria and trophic interactions) is possible

For the Year 2012

by the support of Czech researchers”capacities, their
internships at top institutions, their integration into
European research structures and through close co-
operation with an external expert. The engagement
of As./Prof. Helge Balk from Norway, a leading ex-
pert in hydroacoustics, has enabled method improve-
ment, especially as regards methods of data collection
in shallow water layers (0-5 m). New methodological
approaches have been planned - the analysis of stable
isotopes in fish which should help us to clarify the role
of particular species and their ontogenetical stages
in the food webs of the ecosystems studied. Within
the framework of the project a field course and an
international conference dealing with the function of
fish in the reservoir ecosystem will be organized. The
main outputs of the grant project will be as follows:
) final establishment and stabilization of the working
group ,Fish Ecology Group” at the Hydrobiological
Institute (FISHECU), I1) involvement of the Czech Republic
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in the European intercalibration net (JRG-EEWAI in-
tercalibration forum, Lake-Fish Intercalibration Group
LFIG), 1) production of scientific papers, IV) intern-
ships abroad of our scientists and students oriented on
hydroacoustics and methods of stable isotope studies.

Financial support: Ministry of Education, Youth
and Sport of the Czech Republic administra-
tes the support provided from EU funds, proj.
No. CZ.1.07/2.3.00/20.0204, (2012-2015), principal
investigators J. Maténa, J. Kubecka.

Beach-seining at Rimov
Reservoir, Czech Republic.

/ Odlov ryb zdtahovou siti
na nddri Rimov. / Foto

S. Miranda.

Get out! she signalized: sex segregation of freshwater fish

Sex segregation is widespread in the animal king-
dom. But it has not been investigated much in fresh-
water fish. The quppy is the only aquatic vertebrate
for which the hypothesis of sex segregation has been
verified. In an upcoming grant project we will study
sex segregation of the five most common fish speci-
es in lentic freshwaters in Europe. Using gillnet samp-
ling and segregation coefficient we will be able to say
whether fish are sexually segregated and how (habi-
tat vs. location segregation). Three potential reasons
for segregation will be tested (predation pressure,
water temperature, food availability). Sex dimorphi-
sm will be studied in detail as well. Parameters such
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as life expectancy, growth, condition, length-weight
relationship and morphology of the branchial sieve
will be compared between sexes. The females of tar-
get species might be more active and be in a better
condition, which could bias the representativeness
of gillnet sampling. To counter this we plan a simple
experiment where gillnet sampling in a rented pond
stocked with a completely known fish community in
terms of sex ratio and condition will be carried out.

The research is supported by the Grant Agency of the

Czech Republic project No. P505/12/P647 (2012-
2014), principal investigator M. Prchalovd.
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Genus Limnohabitans microdiversity patterns - ubiquity by ecological diversification

Most of the scientific effort at the Department of
Aquatic Microbial Ecology of the Institute of is devo-
ted to investigations of important members of fresh-
water bacteria affiliated with Betaproteobacteria [1].
Just recently described Limnohabitans genus [2] indis-
putably represents such group by virtue of its almost
omnipresence, metabolic potential and fast response
to changing environmental conditions.

Habitats, in which Limnohabitans were detected,
span from oligotrophic to hypertrophic lakes [1], inclu-
de both arctic and tropical habitats, high mountain
lakes and lowlands, brackish waters and lower courses
of rivers. Just recently 3], new phylogenetic probes,
targeting subgroups (lineages) inside the Limnohabi-
tans genus, have been applied, proposing specific bio-
geographic patterns of Limnohabitans microdiversity.
In [3], we designed, based on sequences from a large
Limnohabitans culture collection, 18 RLBH (Reverse
Line Blot Hybridization) probes specific for different
groups within the genus Limnohabitans by targeting
diagnostic sequences on their 165-23S rRNA ITS regi-
ons. This set of probes was applied to environmental
DNA originating from 161 different European stan-
ding freshwater habitats to reveal the microdiversi-
ty (intra-genus) patterns of the Limnohabitans genus
along a pH gradient. Most probe-defined Limnohabi-
tans groups showed preferences for alkaline habitats,
one for acidic, and some seemed to lack preferences.
Complete niche-separation was indicated for some of
the probe-targeted groups. Moreover, bimodal distri-
butions observed for some groups of Limnohabitans,
suggested further niche separation between geno-
types within the same probe-defined group.
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Only recently [4], we applied newly developed
RLBH Limnohabitans lineage-specific probes to
a dense spring sampling campaign on the canyon-
-shaped Rimov reservoir. The major aim was to look
for possible relationship of distinct Limnohabitans li-
neages to a highly dynamic conditions and ecological
parameters that are rapidly changing during this
period. Significant relationship of some Limnohabi-
tans lineages to distinct algal taxonomical groups
has been revealed, suggesting tight relation to al-
gal exudates.

[1] Hahn MW, Kasalicky V, Jezbera ], Brandt U, Jez-
berova |, Simek K. 2010: Limnohabitans curvus
gen. nov., sp nov., a planktonic bacterium isolated
from a freshwater lake. Int. J. Syst. Evol. Microbi-
ol. 6: 1358-1365

[2] Jezbera ], Jezberové |, Koll U, Hornak K, Simek K,
Hahn MW. 2012: Contrasting trends in distribution
of four major planktonic betaproteobacterial groups
along a pH gradient of epilimnia of 72 freshwater
habitats. FEMS Microb. Ecol. 2: 467-479

[3] Jezbera ], Jezberova ], Kasalicky V, Simek K, Hahn
MW. 2013: Patterns of Limnohabitans Microdiver-
sity across a Large Set of Freshwater Habitats as
Revealed by Reverse Line Blot Hybridization. PLoS
ONE 8(3): e58527

[4] Jezbera ), Jezberové ], Znachor P, Nedoma J, Kasalicky
V, Simek K. Different relations of Limnohabitans bac-
teria lineages to environmental factors: evidence
from spatiotemporal succession in a canyon-shaped
reservoir. Submitted to Appl. Environ. Microbiol
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Population recovery of submerged macrophyte lycopsids of Isoétes

in acidified lakes

On a background of the long-term research of Bo-
hemian Forest lake recovery from acid stress, the re-
production of two [soétes species has been studied.
Isoétes lacustris and I. echinospora are aquatic macro-
phytes adapted for living in nutrient-poor lakes wide-
ly distributed in European lake districts. They are rare
glacial relicts persisting in mountain lakes in central
Europe, including the Cerné and Ple3né lakes, where
two populations survived a thirty-year period of se-
vere acidification but failed to reproduce. Despite re-
cent improvements in lake water chemistry, we dis-
covered essential differences in population recovery
of each species. While a renewal of the I. lacustris
in Cerné Lake has not started yet, a reproduction
boom of the I. echinospora in Plesné Lake has been
observed since 2005. Both laboratory and field stud-
ies revealed similar limits of lake water acidity and
aluminium (Al) toxicity damaging roots of juveniles,
yet the above difference in recovery remained unex-
plained, until our research of germination phenology
brought another novel finding reqarding the substan-
tially distinct germination period length in each spe-
cies. . echinospora germinates in the spring, when Al
toxicity is below the critical limit, whereas the long
germination period of /. lacustris always includes the
winter period, when extreme Al toxicity prevents any

9
Figure 2

survival of juveniles. As [soétes species do not repro-
duce clonally, the long-term survival of both popula-
tions relies entirely on the resistance of adult plants.
Their vitality might be supported by the incidence
of mycorrhizal fungi found in the roots of both spe-
cies. While /. echinospora has shown a progressive
recovery, I. lacustris is more vulnerable due to the
described bottleneck in its reproductive phenology
which cannot be overcome under conditions predict-
ed for the next 20 years.

Kohout P, Sykorové Z, Ctvrtlikova M, Rydlova, J, Suda
J, Vohnik M, Sudové R. 2012: Surprising spectra of
root-associated fungi in submerged aquatic plants.
FEMS Microbiology Ecology 80: 216-235.

Ctvrtlikovd M, Znachor P, Nedoma |, Vrba J. 2012: Ef-
fects of temperature on the phenology of germi-
nation of Isoétes echinospora. Preslia 84: 141-153.

Sudova R, Rydlové ], Ctvrtlikovd M, Havrének P, Ada-
mec L. 2011: The incidence of arbuscular mycorrhi-
za in two submerged Isoétes species. Aquatic Bot-
any 94: 183-187.

Ctvrtlikovd M, Vrba ], Znachor P, Hekera P. 2009: The
effects of aluminium toxicity and low pH on the
early development of Isoétes echinospora. Preslia
81: 135-149.

A. Cerné Lake (Bohemian Forest) hosts the sole, critically endangered population of Isoétes lacustris in the Czech Re-

public.

B. The population of Isoétes lacustris in Cerné Lake (Bohemian Forest, Czech Republic) consists of adult plants only.
Vitality and survival of juvenile stages were found to be affected by high concentrations of phytotoxic aluminium
and low pH levels over the thirty-year period of lake water acidification.

C. Plesné Lake (Bohemian Forest) hosts the sole, critically endangered population of Isoétes echinospora in the Czech

Republic.

D. The population of Isoétes echinospora survived a thirty-year period of severe acidification in Plesné Lake (Bohemian
Forest, Czech Republic). A reproduction boom of the population has been observed since 2005.

E. Abundance and age structure of Isoétes echinospora and Isoétes lacustris in acidified Plesné and Cerné lakes, respecti-
vely. While the plant stand of Isoétes lacustris in Cerné Lake has not yet started any renewal due to a failure of juve-
niles” survival, a reproduction boom of the I. echinospora population in Plesné Lake has been observed since 2005.

26 Recent Research Outputs

53rd ANNUAL REPORT

E—>

20 OO

25 0004

20 D00

15 000

10 D00

.
-
2
:
:
2

5 000+

Izodtes echinospors in Plednsd Lake
B Jveniles
B Adults

Isodies lacustris in Cermé Lake
B Jueendas
= Adults

n.nlﬂlﬂlﬂlﬂlﬂ

Inln|

For the Year 2012

2004 2005 2006 2007 2008 2009 2010 2011 2012

Recent Research Outputs

27



Research on the reproduction biology of perch (Perca fAuviatilis L.)
in reservoirs and newly created lakes

The distribution of eqg strands of perch and factors ~ Cech M, Peterka J, Rtha M, Vejiik L, Jdza T, Kratochvil

affecting this distribution were studied in Chabaro- M, Drastik V, Muska M, Znachor P, Kube¢ka J. 2012:
vice Lake (years 2007-2010 and 2012) and in Rimov Extremely shallow spawning of perch (Perca fluvia-
Reservoir (2007 and 2011) using boat observation tilis L.): the roles of sheltered bays, dense semi-ter-
and scuba-divers. In total, 206 dives of a duration of restrial vegetation and low visibility in deeper water.
¢. 60 minutes each were performed during the perch Knowledge and Management of Aquatic Ecosystems
spawning period. In the case of Chabarovice Lake, 406/9: 1-12.

the factors influencing the depth distribution of egg Cech M, Vejtik L, Peterka ], Riha M, Muska M, Jiza T,
strands were identified as waves, temperature, dura- Drastik V, Kratochvil M, Kubetka J. 2012: The use of
tion of the daylight period and light attenuation in artificial spawning substrate in order to understand
the water column, Fig. 3. The factors influencing the the factors influencing the spawning site selection,
selection of spawning sites were identified as wind- depth of eqg strands deposition and hatching time
-induced currents, internal seiches and temperature of perch (Perca fluviatilis L.). Journal of Limnology
instability of the water column. In the case of Rimov 71/1: 170-179.

Reservoir, factors influencing the depth distribution ~ Cech M, Peterka |, Rtha M, Muska M, Hejzlar J, Kube¢ka
of egg strands were identified as presence of appro- J. 2011: Location and timing of the deposition of
priate spawning substrates and light attenuation in eqq strands by perch (Perca fluviatilis L.): the roles
the water column (Fig. 1). Factors influencing the se- of lake hydrology, spawning substrate and female
lection of spawning sites were identified as presen- size. Knowledge and Management of Aquatic Eco-
ce of littoral vegetation, especially in sheltered bays. systems 403/8: 1-12.

Light {pmal m= 5%)

200 400 g 200 400

Figure 3. Comparison of light (PAR) attenuation in the water column of (a) Rimov Reservoir and of (b) Chabarovice
Lake measured around noon in mid-May. The original data were recalculated to 500 pmol m? s of PAR entering the
water surface. Grey bars indicate the zone of the water column where PAR reached values of at least 1% of the sur-
face value (i.e. the zone of photosynthetic activity). The vertical bars show Secchi disk depths. Dashed lines indicate the
average depth of eqg strands in Rimov Reservoir in 2007 and 2011 (pooled data) and in ChabaFovice Lake in 2007-2010
and 2012 (pooled data). Dotted lines indicate the depth limit to which 95% of eqq strands were spawned.
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Cech M, Peterka J, Riha M, Drastik V, Kratochvil M,
Kubetka J. 2010: Deep spawning of perch (Perca flu-
viatilis, L) in the newly created Chabafovice Lake,
Czech Republic. Hydrobiologia 649: 375-378.

Cech M, Peterka |, Riha M, Jaza T, Kubetka ], 2009:

Distribution of egq strands of perch (Perca fluviatil-
is L.) with respect to depth and spawning substrate.
Hydrobiologia 630, 105-114.

The utility of predatory fish in biomanipulation of deep reservoirs

Piscivorous fish may drive trophic cascades and maintain
good water quality in lakes and reservoirs. Biomanipula-
tion by stocking piscivores has therefore been suggested
as a useful tool to requlate phytoplankton biomass in an-
thropogenically eutrophicated systems. We have evalua-
ted the top-down effects of piscivores on lower trophic
levels in 13 deep, stratified Czech reservoirs that were
built by damming rivers. In addition, the importance of
piscivores was assessed in three deep, bank-side Dutch
reservoirs that are artificially destratified. All the Czech
reservoirs are regularly stocked with piscivores while the
Dutch reservoirs have never been stocked. The piscivo-
res had no significant top-down effect on the biomass of
planktivorous and benthivorous fish and on phytoplank-
ton biomass (measured as chlorophyll-a concentration) in
the Czech reservoirs, although the proportion of piscivo-
res in the fish community was high in half of them. The
planktivore and benthivore biomass and the phytoplank-
ton biomass correlated strongly with phosphorus concen-
tration, which is consistent with bottom-up control by nu-
trient supply. On the other hand, piscivores in the Dutch
reservoirs dominated the fish community and apparent-
ly contributed to good water quality. Nevertheless, the
primary cause of relatively low phytoplankton biomass in
the Dutch reservoirs was the artificial destratification in-
ducing light limitation of phytoplankton. We conclude that
biomanipulation cannot substantially reduce phytoplank-
ton biomass in eutrophicated systems with a high exter-
nal nutrient input. The input should be reduced in order
to control phytoplankton and if this is not possible, arti-
ficial destratification can be applied.

The study was financially supported by the Czech
Ministry of Agriculture (QH81046), and the project
CEKOPOT (CZ.1.07/2.3.00/20.0204) co-financed by
the European Social Fund and the government of the
Czech Republic.
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Vasek M, Prchalovd M, Peterka |, Ketelaars HAM, Wa-

genvoort A}, Cech M, Drastik V, Riha M, Jza T, Kra-
tochvil M, Mrkvicka T, Blabolil P, Boukal DS, Duras
J, Kubecka J. 2013: The utility of predatory fish in
biomanipulation of deep reservoirs. Ecological Engi-
neering 52: 104-111.
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High nutrient inputs cause nuisance algal blooms.
/ Foto M. Riha.
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Data and Statistics Regular monitoring of the reservoirs Slapy and Rimov:
microbial characteristics, chlorophyll and zooplankton

Annual and summer mean concentrations of bacteria, protozoans, microzooplankton, BOD, (total and after
Regular monitoring of the reservoirs Slapy and Rimov: separating algae by filtration) as well as chlorophyll concentrations and zooplankton in the reservoirs (and
dissolved and dispersed substances in reservoir water inflows to Rimov Reservoir), based on data by M. Kaiiovd, M. Macek, R. Mald, Z. Prachat; |. Seda, K. Simek,
M. Sorf, M. Stojdlovd, V. Straskrdbovd (vierastr@gmail.com), and P. Znachor are shown in Table 2.
Annual and summer (April-September) mean concentrations of chemical constituents dissolved and dispersed

in the surface layers of the Slapy and Rimov reservoirs (Table 1) were obtained by J. Hejzlar and J. Kopdcek. Table 2: Mean values of microbial characteristics, zooplankton, chlorophyll a and BOD in the Slapy and Rimov Reservoirs and
Samples were taken from 0.1 to 0.4m depth at the deepest points of the reservoirs in three-week intervals, inflows. ,Summer”: April to September. Sites: S-Slapy and R-Rimov Reservoirs, C-Cerna and M-MalZe rivers - inflows to Rimov
pre-filtered through a 200-um polyamide sieve to remove large zooplankton, stored in the dark at 4 °C, and Reservoir. Zooplankton was not sampled in January - March in Slapy and in January in Rimov.
analysed within 48 h after sampling. Dissolved constituents were analysed in samples filtered through a glass
fibre filter with 0.4 pm nominal pore size. Abbreviations in Table 1 are: TON, total organic nitrogen; DON, SITE VARIABLE LAYER UNIT MEAN VALUE
dissolved organic nitrogen; TN total nitrogen; TP, total phosphorus; TDP, total dissolved phosphorus; COD, Annual Summer
chemical oxygen demand; DOC and POC, dissolved and particulate organic carbon, respectively.
BOD, om mg 10, 154 181
¥ .
Table 1: Annual (n = 17) and summer (April-September; n = 9) mean composition of surface waters of Slapy BOD,; filtered Om mg "0, 1.38
and Rimov reservoirs in 2012 bacteria DAPI Om 106 ml” 4.10 5.76
het. nanoflag. Oom 10° ml" 2.05 3.09
VARIABLES UNIT MEAN VALUES
chlorophyll a
S ,
Slapy Rimov total 0-3m mg m 4.15 7.36
zooplankton abundance
Annual Summer Annual Summer
Cladocera herbiv. 0-41m 10% ind m? 250.5 386.5
NO,-N [ 1830 2260 1050 813
3 HS Copepoda adult 0-41m 10° ind m™ 23.0 39.2
NO.-N [ 1 2 A 13.
°, HS 3 6 ? 38 total crustaceans adult 0-41m 10% ind m? 294.1 461.7
NH,N kg " 2 37 z 2 BOD om mg ' 0 197 2.12
» 5 2 : :
TON byl 742 97 671 670 BOD, fitered om mg 11 0, . 153
-1
DON bg ! 635 673 >3 >~ bacteria DAPI om 10° ml 401 5.70
N [ 261 12 17 152
HS 610 3120 >0 >20 het. nanoflag. Oom 10° ml* 1.62 2.45
-1
i byl 469 26 423 24 ciliates 0-4m per ml 9.49 16.78
TDP pg I 35.7 14.8 22.4 12.7
chlorophyll a
-1
cob mg | 26 20 229 227 R total 0-4m mg m? 7.16 9.44
-1
DOC mg | 6.06 6.01 5.87 5.93 > 40pm 0-4m mg m? 465 534
POC mg [ 0.60 0.84 0.88 0.86
Cat h 19.7 90,2 109 10.1 zooplankton biomass, protein N
a mg . . . .
Mg? mg I 55 57 26 95 Cladocera herbiv. 0-40m mg m? 89.0 94.5
Na* mg I 115 120 6.4 6.1 Copepoda 0-40m mg m? 52.7 49.7
K mg I 39 38 23 29 total crustaceans 0-40m mg m? 142.7 146.2
50, mg I 232 248 13.2 129 c BOD, om mg IO, 153 170
ct mg I 165 18.1 6.7 6.5 chlorophyll a Oom mg m? 403 4.43
Alkalinity (Gran titration) meq | 0.99 0.96 0.55 0.52 b BOD, om mg I O, 2.18 253
Conductivity at 25°C uS cm” 218 227 119 113 chlorophyll a Om mg m 5.02 .27
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Projects

European Communities R&D program (7th framework)

2010-2014 Reg. code 244121, Adaptive strategies to mitigate the impacts of climate change on European fresh-
water ecosystems (J. Hejzlar)

Projects financed by the Ministry of Education, Youth and Sports of CR

2011-2012 Reg. code MEB061114, Establishing the relationship between fish size and acoustic target strength for
new species (whitefish) and new frequencies (38 kHz) (J. Frouzovd)

2011-2014 Reg. code CZ.1.07/2.4.00/17.0130, Interdisciplinary network of cooperation for policy development for
sustainable development (]. Vrba)

Projects financed by the Ministry of Agriculture of CR

2008-2012 Reg. code QH81046, Optimalisation of the biomanipulative effect of predatory fish in the ecosystems
of water reservoirs. (. Kube¢ka)

2010-2013 Reg. code QI102A265, Determination of the importance of erosion-originated phosphorus in water bo-
dies endangered by eutrophication (J. Hejzlar)

Project financed by the Grant Agency of the Academy of Sciences of CR

2009-2012 Reg. code IAA600960901, Hybrid zones in pelagic environments: which factors are critical for local do-
minance of Daphnia hybrids within reservoirs? (J. Seda)

Projects financed by the Grant Agency of CR

2008-2012 Reg. code 206/08/0015, Ecophysiological traits and grazing- and virus-induced mortality of bacterial
strains representing major bacterioplankton groups in a reservoir (K. Simek)

2009-2012 Reg. code 206/09/1325, Cyclical parthenogenesis in vertically diversified environment: genetic differen-
tiation and reproductive segregation in population of Daphnia galeata (J. Machacek)

2009-2012 Reg. code 206/09/1764, Controlling factors of phosphorus sorption in lake and reservoir sediments
(J. Hejzlar)

2009-2013 Reg. code 206/09/0309, Competition mechanisms in Cyanobacteria affecting phytoplankton species
composition (K. Rehékova)

2009-2013 Reg. code GA526/09/0567, The integrated impact of climate change, air quality, and forest management
on water ecosystem in headwater catchments (J. Kopécek, coordinated by Faculty od Science UK, Praha)

2010-2012 Reg. code P504/10/0566, Distribution, phylogeography and intraspecific ecological diferentiation wi-
thin the cluster Limnohabitans and Polynucleobacter necessarius subsp. asymbioticus (J. Jezbera)

2010-2013 Req. code EEF/10/EQ11, Functional role and ecotype divergence in Actinobacteria of the Acl lineage
(). Jezbera)

2010-2012 Reg. code P504/10/1501, Taxonomic revision of the genera Anabaena and Aphanizomenon (cyanobac
teria) based on complex morphological and molecular approach (E. Zapomélova)

2010-2012 Reg. code P504/10/1534, Influence of phytoplankton on bacterial community composition and activi-
ty under varying trophic status, principal investigator (K. Horrigk)

2011-2013 Reg. code P504/11/2177, The importance of cell death for freshwater phytoplankton succession, structu-
re and composition (P. Znachor)

2011-2014 Req. code P504/11/2182, Phytoplankton release of dissolved organic carbon and its relationship to bac-
terioplankton composition (J. Nedoma)
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2012-2015 Reg. code P504/12/1186, Hydroacoustical distinguishing between fish and bubbles (J. Frouzové)

2012-2016 Reg. code P504/12/1218, The efffect of natural dieback of mountain spruce forest on microclimate
(J. Kopatek)

2012-2014 Reg. code P505/12/P647, Get out! she signalized: sex segregation of freshwater fish (M. Prchalova)

2012-2014 Reg. code P503/12/0781, Effects of solar radiation on biogeochemical cycling of nutrients and metals
in surface waters (P. Porcal)

International projects

2012-2014 Regq. code 264 (preshrani¢ni spolupréce Cil 3, CR - Bavorsko, 2007 - 2013), Integrated Soil and Water
Conservation in the Drachensee Catchment. ERDF - Cil 3 (Ministerstvo pro mistni rozvoj CR) (]. Zaloudik)

2012-2015 Reg. code CZ.1.07/2.3.00/20.0204, Centre for Ecological Potential of Fish Communities in Reservoirs
and Lakes. MSMT - OPVK (J. Kubecka, B. Helclové)

Consultancies

2012-2013 Complex assessment of the fish community of the Chabarovice post mining lake in 2012. Palivovy kom-
binat Usti, s.p. (J. Peterka, J. Kube¢ka)

2012-2013 Reg. code 1205/2012, Complex fish stock assessment of Zlutice and Rimov Reservoirs. Povodf Vlta-
vy, s.p. (V. Drastik)

2012-2013 Reg. code 2096/2012-SML, A study on water quality of the Lipno Reservoir. Povodi Vltavy, s.p. (J.
Hejzlar)
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Students’ theses finished in 2012

PhD. Vojtéch Kasalicky: Ecophysiological characteristics of key members of Betaproteobacteria in freshwater
bacterioplankton (Faculty of Science, University of South Bohemia, Ceské Bud&jovice, supervised
by K. Simek)

Milan Riha: Dynamics of fish spatial distribution in reservoirs (Faculty of Science, University of South
Bohemia, Ceské Budgjovice, supervised by |. Kubecka)

Dagmara Sirova: Hunters or gardeners? Plant-microbe interactions in rootless carnivorous Utricularia
(Faculty of Science, University of South Bohemia, Ceské Budéjovice, supervised by J. Vrba)

Mgr. Petr Blabolil: Factors affecting survival of asp (Aspius aspius) and pikeperch (Sander lucioperca)

(M.Sc) in a deep canyon-shaped reservoir (Faculty of Science, University of South Bohemia,

Ceské Budéjovice, supervised by |. Peterka)

Lubo$ Koévara: Migration of perch (Perca Auviatilis) and bream (Abramis brama) in the Rimov
Reservoir (Faculty of Science, University of South Bohemia, Ceské Budé&jovice, supervised by
J. Kubecka)

Vaclav Kotil: The assesment of the influence of oxic/anoxic environment and the aplication of
bioaugmentation agent on the retention of phosphorus in sediment by the use of DET
method (Faculty of Science, University of South Bohemia, Ceské Budéjovice, supervised by
J. Borovec)

Marie Peroutkova: Changes in selected parameters of soil chemistry in Watersheds of the Bohemian
Forest Lakes during Recovery from Acid Stress, their Influence on Ecosystem Stability (Faculty
of Science, University of South Bohemia, Ceské Budé&jovice, supervised by |. Karia)

Lukas Vej¥ik: Redundant fingerling of perch (Perca fluviatilis L.) in Vir Reservoir and its impact
on other trophic levels (Faculty of Science, University of South Bohemia, Ceské Budéjovice,
supervised by M. Cech)

Veronika Visocka: Seasonal changes in growth and silification rates of diatoms at spatially distinct
sampling sites in the Rimov Reservoir in 2011 (Faculty of Science, University of South Bohemia,
Ceské Budgjovice, supervised by P. Znachor)

Jitka Vitkova: Spatial heterogeneity of physico chemical parameters and phytoplankton along the
longitudinal profile of the Rimov Reservoir (Faculty of Agriculture, University of South
Bohemia, Ceské Budgjovice, supervised by P. Znachor)

Bc. Anna Chytkova: Sulfur compounds in acidified soils of the watershed of the Bohemian Forest’s lakes

(B.A) (Faculty of Science, University of South Bohemia, Ceské Budé&jovice, supervised by J. Karia)
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Publications
(visit www.hbu.cas.cz/papers.php for the Institute bibliography 1993-2012)
(* authors from other institutions)

A: Papers in International Periodicals

2025 Bautista-Reyes, F.*, Macek, M., 2012: Ciliate food vacuole content and bacterial community composition
in the warm-monomictic crater Lake Alchichica, México. FEMS Microbiology Ecology, 79 (1): 85-97.

2026 Boroveg, J., Sirova, D., Adamec, L.*, 2012: Light as a factor effecting the concentration of simple organics in
the traps of aquatic carnivorous Utricularia species. Fundamental and Applied Limnology, 181 (2): 159-166.

2027 Boukal, D.S.*, Jankovsky, M., Kubecka, J., Heino, M.*, 2012: Stock-catch analysis of carp recreational
fisheries in Czech reservoirs: Insights into fish survival, water body productivity and impact of extreme
events. Fisheries Research,119-120: 23-32.

2028 Cech, M., Peterka, J., Rtha, M., Vejiik, L., Jdza, T., Kratochvil, M., Drastik, V., Muska, M., Znachor, P,,
Kubetka J., 2012: Extremely shallow spawning of perch (Perca fluviatilis L.): the roles of sheltered bays,
dense semi-terrestrial vegetation and low visibility in deeper water. Knowledge and Management of
Aquatic Ecosystems, 406: 09p1-09p12.

2029 Cech, M., Vejiik, L*, Peterka, |., Riha, M., Muska, M., J(iza, T, Drastik, V., Kratochvil, M., Kubecka,

J., 2012: The use of artificial spawning substrates in order to understand the factors influencing the
spawning site selection, depth of eqg strands deposition and hatching time of perch (Perca Auviatilis L.)
Journal of Limnology, 71 (1): 170-179.

2030 Ctvrtlikova, M., Znachor, P, Nedoma, |., Vrba, J., 2012: Effects of temperature on the phenology of
germination of Isoétes echinospora. Preslia, 84 (1): 141-153.

2031 Gama, W.A*, Azevedo, M.T.D.*, Komarkové-Legnerovd, J., SantAnna, C.L.*, 2012: A new species of
Lemmermanniella (Cyanobacteria) from the Atlantic Rainforest, Brazil. Brazilian Journal of Botany, 35 (4):
319-324.

2032 Godlewska, M.*, Frouzovd, J., Kubecka, J., Wisniewolski, W.*, Szlakowski, J.*, 2012: Comparison of
hydroacoustic estimates with fish census in shallow Malta Reservoir - which TS/L regression to use in
horizontal beam applications? Fisheries Research, 123-124: 90-97.

2033 Hahn, M.W.*, Scheuerl, T*, Jezberova, |., Koll, U.*, Jezbera, J., Simek, K., Vannini, C.*, Petroni, G.*, Wu,
Q.L*, 2012: The passive yet successful way of planktonic life: genomic and experimental analysis of the
ecology of a free-living Polynucleobaster population. PLOS ONE, 7 (3): €32772.

2034 Hormiak, K., Corno, G.*, 2012: Every coin has a back side: Invasion by Limnohabitans planktonicus promotes
the maintenance of species diversity in bacterial communities. PLOS ONE, 7 (12): e51576.

2035 Hornak, K., Zeder, M.*, Blom, J.F.*, Posch, T.*, Pernthaler, J.*, 2012: Suboptimal light conditions negatively
affect the heterotrophy of Planktothrix rubescens but are beneficial for accompanying Limnohabitans spp.
Environmental Microbiology, 14 (3): 765-778.

2036 Jezbera, )., Jezberova, J., Koll, U.*, Horiak, K., Simek, K., Hahn, M.W.%, 2012: Contrasting trends in
distribution of four major planktonic betaproteobacterial groups along a pH gradient of epilimnia of 72
freshwater habitats. FEMS Microbiology Ecology, 81 (2): 467-479.

2037 Jaza T, Cech, M., Kubetka, ., Vadek, M., Peterka, |., Kratochvil, M., Frouzov4, |., Maténa, J., 2012: The
influence of the trawl mouth opening size and net colour on catch efficiency during sampling of early
stages of perch (Perca fluviatilis) and pikeperch (Sander lucioperca) in the bathypelagic layer of a canyon-
shaped reservoir. Fisheries Research, 123-124: 21-25.

2038 Jaza, T, Frouzova, )., Bramick, U.*, Drastik, V., Mrkvi¢ka, T., Kubetka, J. 2012: The vertical distribution
of fish in the open water area of a deep temperate mesotrophic lake assessed by hydroacoustics and
midwater trawling. International Review of Hydrobiology, 97 (6): 509-525.
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2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

36

Kohout, P*, Sykorova, Z.*, Ctvrtlikové, M., Rydlovd, |.*, Suda, |.*, Vohnik, M %, Sudové, R.*, 2012:
Surprising spectra of root-associated fungi in submerged aquatic plants. FEMS Microbiology Ecology, 80
(1): 216-235.

Kopp, R.*, Skécelova, O.*, Hete3a, |.*, Marvan, P.*, Besta, T.*, Zapomélova, E., Strakovd, L.*, Bohunicka,
M.*, 2012: A hundred years of the phycological research in Lednice Ponds - the impact of the
environmental conditions on the development of cyanobacteria and algae. Acta Musei Moraviae. Scientiae
biologicae, 97 (1): 3-87.

Kopéacek, J., Posch, M.*. Hejzlar, J., Oulehle, F.*, Volkova, A., 2012: An elevation-based regional model for
interpolating sulphur and nitrogen deposition. Atmospheric Environment, 50: 287-296.

Kratochvil, M., Mrkvi¢ka, T., Vasek, M., Peterka, J., Cech, M., Drastik, V., Jdza, T., Maténa J., Mugka, M.,
Seda, J., Znachor, P., Kubetka, ., 2012: Littoral age 0+ fish distribution in relation to multi-scale spatial
heterogeneity of a deep-valley reservoir. Hydrobiologia, 696 (1): 185-198.

Krolova, M.*, Cizkova, H.*, Hejzlar, ]., 2012: Depth limit of littoral vegetation in a storage reservoir:

A case study of Lipno Reservoir (Czech Republic). Limnologica, 42 (2): 165-174.

Kubetka, J., Goda, O.R*, Hickley, P*, Prchalova, M., Riha, M., Rudstam, L.*, Welcomme, R.*, 2012: Fish
sampling with active methods. Fisheries Research, 123-124: 1-3.

Mrlik, V.*, Slany, M.*, Kubecka, |., Seda, J., Necas, A*, Babak, V.*, Slana, I.*, Kriz, P*, Pavlik, 1.*, 2012:
A low prevalence of mycobacteria in freshwater fish from water reservoirs, ponds and farms. Journal of
Fish Diseases, 35 (7): 497-504.

Muska, M., Vasek, M., Modry, D.¥, Jirkd, M.*, Ojwang, W.O.*, Malala, J.0.*, Kubetka, J., 2012: The last
snapshot of natural pelagic fish assemblage in Lake Turkana, Kenya: A hydroacoustic study. Journal of
Great Lakes Research, 38 (1): 98-106.

Neal, J.W.*, Prchalova, M., 2012: Spatiotemporal distributions of threadfin shad in tropical reservoirs.
North American Journal of Fisheries Management, 32 (5): 929-940.

Oulehle, F*, Cosby, B.J.*, Wright, R.F.*, Hruska, J.*, Kopécek, J., Kram, P*, Evans, C.D.* Moldan, F.*,
2012: Modelling soil nitrogen: The MAGIC model with nitrogen retention linked to carbon turnover using
decomposer dynamics. Environmental Pollution, 165: 158-166.

Prchalovd, M., Neal, . W.*, Munoz-Hincapie, M.*, Jiza, T., Riha, M., Peterka J., Kubetka, J., 2012:
Comparison of gill nets and fixed-frame trawls for sampling threadfin shad in tropical reservoirs.
Transactions of the American Fisheries Society, 141 (4): 1151-1160.

Rakowitz, G.*, Tuser, M., Riha, M., J(iza, T., Balk, H.*, Kubecka, J., 2012: Use of high-frequency imaging
sonar (DIDSON) to observe fish behaviour towards a surface trawl. Fisheries Research, 123-124: 37-48.
Riha, M., JGza, T., Prchalovd, M., Mrkvitka, T., Cech, M., Drastik, V., Mugka, M., Kratochvil, M., Peterka,
J., Tuder, M., Vasek, M., Kubecka, J., 2012: The size selectivity of the main body of a sampling pelagic
pair trawl in freshwater reservoirs during the night. Fisheries Research, 127-128: 56-60.

Soldén, T.*, Bojkova, J.*. Vrba, )., Bitusik, P*, Chvojka, P.*, Papatek, M.*, Peltanovs, J., Sychra, J.%,
Tatosova, ).*, 2012: Aquatic insects of the Bohemian Forest glacial lakes: Diversity, long-term changes,
and influence of acidification. Silva Gabreta, 18 (3): 123-283.

Straskrébové, V., Lakatos, G.*, Keresztari, P.*, 2011: Bacterial community structure in the wetlands of
Hortobagyi Nemzeti Park (Hungary). In: Curtean-Banaduc, A., Bandduc, D., Schneider-Binder, E. (eds)),
Transylvanian Review of Systematical and Ecological Research, Vol. 12, The Wetlands Diversity: pp. 127-136.
Svobodovi, ., Maténa, J., Kopacek, J., Poldkova, S.*, Vrba, ].*, 2012: Spatial and temporal changes of
benthic macroinvertebrate assemblages in acidified streams in the Bohemian Forest (Czech Republic).
Aquatic Insects, 34 (1): 157-172.

Weigl, S.*, Kérner, H.*, Petrusek, A.*, Seda, J., Wolinska, J.*, 2012: Natural distribution and co-infection
patterns of microsporidia parasites in the Daphnia longispina complex. Parasitology, 139 (7): 870-880.
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2056

2057

2058

2059

Yin, M.*, Petrusek, A*, Seda, J., Wolinska ].*, 2012: Fine-scale genetic analysis of Daphnia host
populations infected by two virulent parasites - strong fluctuations in clonal structure at small
temporal and spatial scales. International Journal for Parasitology, 42 (1): 115-121.

Yin, M.*, Petrusek, A.*, Seda, J., Wolinska J.*, 2012: Fine-scale temporal and spatial variation of taxon
and clonal structure in the Daphnia longispina hybrid complex in heterogeneous environments. BMC
Evolutionary Biology, 12: 12.

Zapomélov, E., Skacelovd, O.*, Pumann, P*, Kopp, R.¥, Janecek, E.*, 2012: Biogeographically interesting
planktonic Nostocales (Cyanobacteria) in the Czech Republic and their polyphasic evaluation resulting
in taxonomic revisions of Anabaena bergii Ostenfeld 1908 (Chrysosporum gen. nov.) and A. tenericaulis
Nygaard 1949 (Dolichospermum tenericaule comb. nova). Hydrobiologia, 698 (1): 353-365.

Zeng, Y.*, Kasalicky, V., Simek, K., Koblizek, M.*, 2012: Genome sequences of two freshwater
betaproteobacterial isolates, Limnohabitans species strains Rim28 and Rim47, indicate their capabilities as
both photoautotrophs and ammonia oxidizers. Journal of Bacteriology, 194 (22): 6302-6303.
Znachor, P, Simek, K., Nedoma, J., 2012: Bacterial colonization of the freshwater planktonic diatom
Fragilaria crotonensis. Aquatic Microbial Ecology, 66 (1): 87-94.

B: International Proceedings or Monographs

2061

Kosfk, M.*, Cadkovd, Z.*, Prikryl, 1.%, Seda, J., Pechar, L.*, Pecharova, E.*, 2011: Initial succession of
zooplankton and zoobenthos assemblages in newly formed quarry Lake Medard (Sokolov, Czech
Republic). In: Riide, T.R., Freund, A., Wolkersdorfer, C. (eds.)) Mine Water - Managing the Challenges,
Aachen 2011, ISBN 978-1-897009-47-5: pp. 517-522.

C: Papers and Books in Czech

2062

2063

2064

2065

2066

For the Year 2012

Borovec, J., Jan, J., Hejzlar, J., Krésa, .*, Rosendorf, P.*, 2012: Eutrofiza¢ni potencidl eroznich ¢astic

v nadrzich [Eutrophicion potential of erosion particles in reservoirs ]. In: Kosour, D. (ed.) Vodni nadrze
2012, Brno, September 26-27, 2012, Povodi Moravy: pp. 57-61.

Hejzlar, J., Borovec, J., Kopacek, )., Turek, J., Volkovd, A., 2011: Dlouhodoby vyvoj Zivinového znecisténi
v povodi nadrze Orlik [Long-term trends of nutrient pollution in the catchment of Orlik Reservoir]. In:
Borovec, ., O¢éskova, I. (eds.) Sbornik piispévkd Revitalizace Orlické nédrze 2011, 4. ro¢nik odborné
konference. Pisek, October 4-5, 2011, Svazek obci regionu Pisecko, Povodi Vltavy, s. p. a BCAV CR, v. v. i,,
Hydrobiologicky dstav, ISBN 978-80-260-2491-0: pp. 35-42.

Kasalicky, V., Jezbera, ]., Hahn, M., Jezberov4, J., Hejzlar, |., Simek K.*, 2012: Ecology of planktonic freshwater
bacteria of the Limnohabitans genus (Betaproteobacteria). In: Zbornik prispevkov XVI. Konferencia SLS a CLS
Od molekdl po ekosystémy, Jasna, June 25-29, 2012, ISBN 978-80-971056-0-0: pp. 59-62.

Krésa, J.*, Janotovd, B.*, Bauer, M.*, Dostédl, T.*, Rosendorf, P.*, Hejzlar, J., Borovec, J., 2012: Zdroje
splavenin v povodich a jejich eutrofiza¢ni potencidl [Sources of transported sediment from the catchment
and its eutrophication potential]. In: Kosour, D. (ed.) Vodni nadrze 2012, Brno, September 26-27, 2012,
Povodi Moravy: pp. 53-56.

Lapka, M., Cudlinové, E., Borovec, J., Hejzlar, J., Politkova, B., Svejdarova, H., 2011: Socioekonomické
z&jmy a moznosti sniZenf zat&Ze vod v povodi nédrze Orlik fosforem [Socio-economic interests and
possibilities to decrease phosphorus loads to surface waters the catchment of Orlik Reservoir]. In:
Borovec, J., Ocaskova, I. (eds.) Sbornik pFispévkd Revitalizace Orlické nadrze 2011, 4. roénik odborné
konference. Pisek, October 4-5, 2011, Svazek obci regionu Pisecko, Povodi Vltavy, s. p. a BC AV CR, v. v. i,,
Hydrobiologicky Ustav, ISBN 978-80-260-2491-0: pp. 95-100.
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2067

2068

2069

2070

2071

2072

38

Machécek, J., Seda, ., 2012: Vliv nizké teploty na perloo¢ku Daphnia galeata: adaptivni reakce nebo
jenom disledek vy33ich metabolickych nékladti [Low temperature effect on the cladoceran Daphnia
galeata: adaptive response or just a result of higher metabolic costs]. In: Zbornik prispevkov XVI.
Konferencia SLS a CLS Od molekdl po ekosystémy, Jasné, June 25-29, 2012, ISBN 978-80-971056-0-0:

pp. 98-101.

Maténa, J., Cech, M., Znachor, P.,, 2011: P¥ehrady [Reservoirs]. In: J. Kleczek (ed.) Voda ve vesmiru,

na zemi, v Zivoté a v kulture, Radioservis, a. s., ISBN 978-80-86212-98-2: pp. 326-333.

Océskovd, 1., Botek, R.*, Prasa, L*, Boroveg, |., Sladek, M.*, Fatkovd, ).*, Vyterna, P*, 2011: Strategicky
plén rozvoje svazku obci regionu Pisecko [The strategic plan for development of the Association of
communities of the Pisecko region]. In: Borovec, |., O¢éskova, I. (eds.) Sbornik prispévk( Revitalizace
Orlické nadrze 2011, 4. ro¢nik odborné konference. Pisek, October 4-5, 2011, Svazek obci regionu Pisecko,
Povodf Vltavy, s. p. a BC AV CR, v. v. i., Hydrobiologicky Gstav, ISBN 978-80-260-2491-0: pp. 91-94.
Peterka, J., Adamek, Z.*, Blabolil, P, Bouge, E., Cech, M., Drastik, V., Frouzova, |., Havel, L.*, Hohausova,
E., Jankovsky, M., Jarolim, O., Jurajda, P.*, Jdza, T., Kodvara, L.*, Kratochvil, M., Kubetka, J., Muska, M.,
Prchalova, M., Richta, J., Riha, M., Sajdlové, Z., Soukalova, K., Tuser, M., Uhlitova, A*, Uhli¥, F*, Vasek,
M., Vejiik, L., Vesely, L., Vlasék, P, 2012: Ryby nédrze Milada [Fish in the Milada Lake]. In: Sutera,

V., Lenc, P, Kroupa, F. & (eds.) Pfiroda nddrze Milada - dzemi po zatopenf lomu Chabafovice. Lesnick4
préce, s. 1. 0., Kostelec n. C. L., ISBN 978-80-7458-024-06: pp. 92-111.

Rosendorf, P*, Duras, J.*, Hejzlar, J. 2012: Jak stanovit kritéria dobrého ekologického potencidlu pro vodni
nadrze z pohledu eutrofizace? [How to determine criteria of good ecological potential in water reservoirs).
In: Kosour, D. (ed.) Vodni nédrze 2012, Brno, September 26-27, 2012, Povodi Moravy: pp. 42-50.
Straskrabové, V., Kasalicky, V., Smilauer, P, Kopylov, A.*, 2012: SloZenf mikrobidlniho spolecenstva
pelagidlu v komplexnim systému Bilého jezera, Feky Seksny a Rabinské ndrze na horni Volze; vyznam
abiotickych a biologickych factord na rozlidenf lokalit s vyuZitim ordina¢ni analyzy [Composition of pelagic
microbial assemblages in the complex system of Beloye Lake, Sheksna River and Rybinsk Reservoir on
the upper Volga River; ordination analysis used for characterizing geographic localities by abiotic and
biological parameters). In: Zbornik prispevkov XVI. Konferencia SLS a CLS Od molekdl po ekosystémy,
Jasnd, June 25-29, 2012, ISBN 978-80-971056-0-0: pp. 154-156.
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