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Director’s preface

Dear reader,

In your hands is the fifty-fourth edition of
the annual report of the Institute of Hydro-
biology, Academy of Sciences of the Czech
Republic. We have always pioneered contin-
uous basic limnological research in inland wa-
ters, reservoirs, and lakes and continue to
do so. Our years of experience, combined
with state-of-the-art research approaches,
often leads us to unique perspectives of
aquatic systems. The Institute is instrumen-
tal in maintaining continuous monitoring of
major research model systems: the Rimov
and Slapy reservoirs, and the Bohemian
Forest Lakes. Decades of information are
available from these sites, some of which
are integrated into the Long Term Ecolog-
ical Research (LTER) and Global Terrestri-
al Observing System (GTOS). Along with
these basic research activities, the work

v Tatrdch. Foto J. Kopdcek.
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Lake Nizné Wahlenbergovo, Tatra mountains, S

conducted at the Institute reflects the new
challenges arising from the development in
theoretical science, fulfilling societal needs
and quiding water management activities.

In addition to our ongoing basic research
plans, the main activities at the Institute
were focused on preparing a methodology
for assessing the ecological potential of heav-
ily modified and artificial water bodies - cate-
gory “lake”. In the Czech Republic, there are
no lakes over 50 hectares of natural origin
left, so the “lake” category includes reser-
voirs, large ponds, and post-mining lakes. This
activity was motivated by the Framework
Directive of the European Parliament and
Council Directive 2000/60/EC of 23 Octo-
ber 2000 establishing a framework for com-
munity action in the field of water policy. Wa-
ter managers and hydrobiologists throughout
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Uvod Feditele Gstavu

VazZeni ¢tenafi a priznivci vodnich véd,
Dostavate do rukou padeséty Ctvrty ro¢-
nik vyro¢ni zprévy Hydrobiologického pra-
covisté Akademie véd CR. Po tuto dlouhou
dobu udrZujeme kontinudlni vyzkum zéklad-
nich limnologickych procest, které probi-
haji ve velkych stojatych vodach, nadrzich
a jezerech. Zuroceni dlouholetych zkuse-
nosti a poznatkd a zaroveri aplikace nejno-
véjsich pristupl studia v nasem poracovisti
vede Casto k unikdtnim pohledtm na déje
ve vodnich systémech. Ustav peclivé udr-
Zuje kontinuitu informaci o nasich hlavnich
modelovych vyzkumnych objektech - nadr-
#ich Rimov a Slapy a Sumavskych jezerech.
Na téchto lokalitach, z nichZ nékteré jsou
zatlenény do mezindrodnich sitf LTER (Long
Term Ecological Research) a GTOS (Global
Terrestrial Observing Networks), jsou k dis-
pozici desitky let pozorovani. Zaroveri pra-
ce Ustavu reflektuje nové vyzvy vychazejici
z rozvoje teoretické védy i potreb spole¢-
nosti a vodniho hospoda‘stvi.

Vedle neustélého rozvijenf zékladni-
ho vyzkumu vod byla v roce 2013 hlav-
ni aktivitou Ustavu priprava Metodiky pro
hodnoceni ekologického potencidlu silné
ovlivnénych a umélych vodnich Gtvart -
kategorie jezero. Tato aktivita souvisi s na-
pliiovanim Rdmcové Smérnice Evropského
parlamentu a Rady 2000/60/ES ze dne
23. fijna 2000 ustavujici rdmec pro ¢in-
nost Spolecenstvi v oblasti vodni politiky.
Vodohospodérim a hydrobiologim v celé
Evropé je dobfe znamo, jak nesnadné je
definovat ekologicky stav pfirozenych vod,
hlavné toku a jezer, kde se Ize opfit o ¢lo-
vékem malo ovlivnéné referencni stavy.
Ani jeden velky stojaty vodnf Gtvar v Ces-
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ké republice dnes nema prirozeny charak-
ter a ptvod. Nase vodni Gtvary ,kategorie
jezero” jsou budto Gdolni nddrze vyvorené
silnou modifikaci vodniho toku nebo jezera
zcela uméls (vesmés po dalni t&zb&). Jaky
ma byt dobry ekologicky stav (zde nazyvan
dle terminologie rémcové smérnice ,ekolo-
gicky potencial”) téchto vod, u nichZ nena-
jdeme pfirozené protéjsky?

Tento problém mobilizoval prostred-
nictvim projektu Statniho fondu Zivotniho
prostiedi ¢. 5611212 ,Metodika hodnocenf
ekologického potencidlu silné ovlivnénych
a umélych Gtvar( stojatych vod” odborni-
ky napfi¢ celym Gstavem. Slo o to zhod-
notit stav vodnich Gtvard z hlediska fyzi-
kélné chemickych ukazateld a biologickych
slozek: spolecenstev fytoplanktonu, mak-
rofyt a ryb. Bylo nezbytné integrovat in-
formace rtiznorodé kvality o zhruba sedmi
desitkach ¢eskych stojatych vod, vyhodno-
tit prakazné trendy v obrovskych databa-
zich a zamyslit se nad zadoucimi a dalsimi
meznimi hodnotami nejprikaznéjsich me-
trik. To v3e béhem necelého jednoho roku,
béhem kterého bylo nutno vypustit nultou
verzi Metodiky hodnoceni do rukou sprav-
0 nadrzi a dalsich zajmovych skupin. Diky
mimoradnému nasazenf fady kolegl md
dnes CR funkeni ,Metodiku pro hodnocenf
ekologického potencidlu silné ovlivnénych
a umélych vodnich Gtvard - kategorie je-
zero” (Borovec a kol., 2013, Blabolil a kol.,
2013), ktera je respektovéna v tuzemsku
i v zahranici. Vytvoreni zakladni filozofie
ekologického fungovéni vodnich dtvard je
vyzvou i pro budoucnost. Priprava sou¢asné
metodiky ukdzala jasné téZz mnoha bila
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Europe are well aware of the difficulty to de-
fine the ecological status of natural waters,
such as lakes and streams, whose near-pris-
tine "reference states" are known. Our wa-
ter bodies in the “lake” category are either
reservoirs created by strong modification of
existing watercourses or post-mining lakes.
What should be considered a good ecologi-
cal status (“ecological potential” in the termi-
nology of the Framework Directive) for wa-
ters which do not have natural counterparts?

This particular problem was the center-
piece of the State Environmental Fund No.
561121 “Method of assessment of ecological
potential for heavily modified and artificial
bodies of stagnant water”, which mobilized
experts across the Institute. The main goal
of this project was to assess the status of
water bodies in terms of their physico-chem-
ical parameters and biological components:
communities of phytoplankton, macrophytes,
and fish. It was necessary to integrate infor-
mation about the ecological integrity of the
seventy largest Czech waterbodies, to eval-
uate conclusive trends in different indicators
computed from the databases and to inves-
tigate the desirable limits of the many pro-
posed metrics. All these activities were con-
ducted in less than a year in order to submit
the draft version of the Evaluation Meth-
odology to water managers and stakehold-
ers in time for proper review. Thanks to the
substantial efforts of many colleagues, the
Czech Republic now has a fully functional
“Methodology for assessing ecological poten-
tial for heavily modified and artificial water
bodies - Category lake” (Borovec et al. 2013,
Blabolil et al. 2013). This methodology has
undergone substantial peer review and has
achieved both national and international rec
ognition. Creating basic philosophy of eco-
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logical functioning of water bodies is a chal-
lenge for the future. The preparation of the
current methodology clearly showed where
our knowledge is missing. Achieving the full
ecological potential of our stagnant waters
should be the impetus for uncovering the re-
maining secrets, for further improvement of
monitoring systems and for increasing eco-
logical research at our Institute.

As we look back on the year 2013, we
can say that it was a relatively quiet year
filled with tough work. Our financial situa-
tion remains challenging as only about 38%
of our budget came from institutional sup-
port, which means that the vast majority of
our research work required external funding
from projects and contracts. We had a num-
ber of funded proposals which allowed us
to secure project funds and my conclusion is
that we had a positive year in 2013.

While we had a number of positive out-
comes this year, we were also struck by
a sad event at the end of the year. We
were deeply saddened by the early pass-
ing of one of our most promising scien-
tists, Dr. Jan Jezbera, who succumbed to
a serious illness. As biologists, we under-
stand that death is part of life, but we
sorely miss Honza Jezbera’s energy, eru-
dition and humor. Despite this sad news,
life in lakes and at the Institute goes on. It
is sometimes through hard work that we
cope with such a loss, and we thus contin-
ue our research activities.

On the following pages you will find
an abbreviated digest of our most impor-
tant activities, results and publications for
2013. | wish you an interesting read and
hope that you will find time to enjoy our
beautiful lakes and reservoirs in 2014.

Jan Kubecka
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mista nasich znalosti. Pé¢e o dobry eko-
logicky potencidl nasich stojatych vod by
méla byt impulzem pro odkryvani tajem-
stvi téchto bilych mist, pro rapidni zlep3o-
vani pouzivanych monitorovacich systémda
a samozfejmé i pro prohlubovani ekologic-
kého vyzkumu v nasem Ustavu.

Nyni po skonceni roku 2013 mizZeme
konstatovat, Ze to byl relativné klidny rok
naplnény houZevnatou praci. Finanéni si-
tuace pracovisté nebyla snadna, institucio-
nalni podpora pracovisté predstavovala jen
cca 38% naseho rozpoctu, pro podporu dr-
tivé vétsiny vyzkumnych praci tak bylo nut-
no ziskat prostiedky z projektd a zakazek
nasi hlavnf ¢innosti. To se ocividné v mno-
ha pfipadech podafilo a tak bych mohl
uzavfit, Ze byl rok 2013 rokem pfiznivym.

Dobry dojem kali smutna udalost, kterd
nés postihla koncem roku. Je to pred¢asnéa
pracovnikd dstavu, RNDr. Jana Jezbe-
ry, Ph.D. Opustil nés v rozpuku svych sil
po nedlouhé tézké nemoci. My biologo-
vé vime, Ze smrt patii k Zivotu, av3ak sily,
erudici a humor Honzy Jezbery budeme
jesté dlouho postradat. Zivot v jezerech
i v Gstavech v3ak jde dal a i ndm nezbylo
nez se se ztratou vyrovnat a pokracovat
v préci. Na dal3ich strankach najdete zkra-
ceny vytah nejdalezitéjsich vysledkd zis-
kanych nebo publikovanych v roce 2013.

Preji Vdm poucné cteni
a zajimavé chvile

u nddrzi a jezer.

Jan Kubec¢ka

Beach-seining at Rimov Reservoir, Czech Republic. / Odlov ryb zdtahovou siti na nddrzi Rimov.
/ Foto S. Miranda.
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Deparments

Department of Hydrochemistry and Ecosystem Modelling

At the Department of Hydrochemistry and
Ecosystem Modelling we investigate bio-
geochemical nutrient cycles and the pro-

cesses that influence the chemical com-
position and quality of surface waters.
We focus especially on processes in len-
tic waters - mountain lakes, reservoirs,
and ponds, but we also pay considerable
attention to the hydrology of water out-
flowing from different types of catchments
as well as to selected soil-bound process-
es that influence the transport of miner-
al and organic matter into surface waters.
One part of our research is linked to long-
term monitoring of model reservoirs, es-

8 Deparments

pecially the Slapy and Rimov reservoirs in
the catchment of the Vltava river; anoth-
er important area of study involves apline

Pohorsky stream.
/ Pohorsky potok.
Foto P. Porcal.

lakes in the Tatra mountains and moun-
tain lakes in the Bohemian Forest (Sumava).
For a more detailed understanding of key
processes we complement our monitor-
ing activitites with field and laboratory
experiments and with the application of
mathematical models. Two crucial areas of our
research concern eutrophication and acidi-
faction of aquatic ecosystems.
Eutrophication is the enrichment of eco-
systems by nutrients, leading to intensive
growth of biomass of algae, cyanobacteria
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Oddéleni

Oddéleni hydrochemie a ekosystémového modelovani

V oddéleni hydrochemie a ekosystémo-
vého modelovani zkouméme biogeoche-
mické kolobé&hy Zivin a procesy, které
ovliviiuji chemické sloZenf a kvalitu povr-
chovych vod. Zamérujeme se predevsim
na procesy ve stojatych vodach - hor-
skych jezerech, Gdolnich nadrzich a rybni-
cich, ale velkou pozornost vénujeme také
hydrologii odtoku vody z raznych typd
povodi a vybranym procestm v padnim
prostredi, které ovliviiuji odnos mineral-
nich a organickych latek do povrchovych
vod. Jedna ¢ast nasich studii je zaloZe-
na na dlouhodobém monitoringu mode-
lovych nadr#i, zejména nadr#i Slapy a Ri-
mov v povodi Vltavy, druhou oblasti je
vyzkum alpinskych jezer v Tatréch a les-
nich horskych jezer na Sumavé. Pro detail-
ni studium kli¢ovych procesd monitoring

Exposure of water
samples to natural
solar radiation.

/ Vystaveni vzorki
vody slune¢nimu
zdreni. Foto P. Porcal.
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dopliiujeme terénnimi a laboratornimi ex-
perimenty a rovnéz aplikaci matematic-
kych modeld. Dvéma stézejnimi tématy
badani jsou eutrofizace a acidifikace vod-
nich ekosystéma.

Eutrofizace je obohacovani ekosysté-
mu Zivinami, jejimZ dUsledkem je ve sto-
jatych vodach intenzivnf tvorba organické
hmoty fas, sinic a vodnich rostlin, ¢asto
doprovazena nezadoucim vyskytem vod-
niho kvétu, anoxiemi vody nade dnem,
zhor3enou jakosti vody atd. N&3 vyzkum
eutrofizace pokryvd viechny podstatné as-
pekty této problematiky od urcovani a fi-
zeni zdrojl Zivinového znecisténi v povo-
di, pfes transport Zivin Fi¢nf siti do nadrzi,
az po podminky pro realizaci Zivin pfi tvor-
bé biomasy ve vlastni nadrzi. Pro hod-
nocenf vyznamnosti riznych prirodnich

Oddéleni 9



and aquatic plants, often accompanied by un-
welcome incidence of water blooms, anoxia
of water above the bottom, decrease in
water quality, etc. Our eutrophication re-
search topics cover all the important as-
pects of this issue: from the determination
and management of sources of nutrient
pollution in the catchment area, research
on the transport of nutrients via the river
network into the reservoirs, and to investi-
gations of the conditions necessary for nu-
trients to actually trigger the creation of
biomass in the reservoir. To evaluate the
importance of various natural and anthro-
pogenic sources of nitrogen and phospho-
rus in individual catchments we use mathe-
matical models of varying complexity, from
simple empirical mass-balance equations all
the way to dynamic complex models based
on detailed descriptions of hydrological,
physico-chemical, and biochemical pro-
cesses in the soil, in groundwater, and in
the river network. We evolve and devel-
op methods to determine different nu-
trient forms and their accessibility with-
in the catchment area and during their
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Meteorology station
— bulk precipitation
measurement. / Me-
teorologickd stanice
- méfeni srdzek. Foto
P. Porcal.

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 environmental
conditions and of reservoir management
on aquatic macrophytes.

In our research on the recovery from
acidification of mountain lake ecosystems
and their catchment areas in Central Eu-
rope we exploit the unique opportunity to
understanding the reactions in different
sections of the terrestric and aquatic eco-
systems of catchments and lakes to pollu-
tion, that was at one time extreme, but
that has returned to levels from the first
half of the 20th century in the last two
decades. While the level of atmospheric
pollution by sulphur and nitrogen enter-
ing the catchments is currently very low,
acidification levels in the soil and waters
remain relatively high and ecosystem re-
covery is slow. Forest dieback in the catch-
ment area due to bark beetle infestation
enables us to investigate the dynamics of
interactions between plants and microbi-
al communities in the soil. It also gives
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a antropogennich zdrojd dusiku a fosforu
v konkrétnich povodich pouzivéme mate-
matické modely o rizné sloZitosti, od jed-
noduchych empirickych bilan¢nich rovnic
az po dynamické komplexni modely pracu-

Calibrated weir for
flow measurement
near Certovo Lake.

/ Kalibrovany preliv
pro méfeni pritoku
pobliz Certova jezera,
Foto J. Turek.

jici s detailnim popisem hydrologickych, fy-
zikéIné-chemickych a biochemickych pro-
cest v pudé, podzemni vodé a v fi¢ni siti.
Vyvijime a déle rozpracovavdme metody
pro stanoveni rdznych forem Zivin a je-
jich dostupnosti v povodi i ve vnitronadr-
Zovém kolobéhu mezi sedimenty a vodnim
sloupcem. V posledni dobé byla vyzkum-
né problematika oddéleni doplnéna o stu-
dium vlivu environmentalnich podminek
a nadrzového managementu na vodni
makrofyta.

For the Year 2013

PFi studiu zotavovani ekosystémd hor-
skych jezer a jejich povodi ve stiednf Ev-
ropé z acidifikace neboli okyseleni, vyu-
zivame unikatni prileZitost k porozuménf
procestim v riznych slozkach terestrické-

ho a vodniho ekosystému povodi a jezer
pfi jejich reakci na extrémni znedistént,
které se v dvou poslednich desetiletich
opét vratilo na Grover z prvni poloviny
20. stoleti. | kdyz atmosférické znecis-
ténf slouceninami siry a dusiku vstupuji-
ci do povodi je v soucasnosti velmi niz-
ké, v padnim i vodnim prostredi okyselenf
dosud pretrvéva a zotavovani ekosystému
probihd jen postupné. Odumiranf lesnich
porostd v povodi v dasledku karovco-
vé kalamity poskytuje mozZnost sledovat

oddéleni 11



us the chance to study the effects of dis-
turbed equilibria within the soil environ-
ment on the export of nutrients and or-
ganic compounds into surface outflows
and their ensuing impacts on lake eco-
systems. Acidified mountain catchments
are also useful as model localities for

research on the causes and effects of

the long-term rise in the concentration
of humic substances in the outflow from
catchments. This phenomenon is observed
in many temperate parts of the world and
impacts both lake ecology and drinking
water quality.

Sediment samples.
/ Vzorky sediment.
Foto J. Borovec.

Department of Aquatic Microbial Ecology

The research at the Department of Aquat-
ic Microbial Ecology is focused on freshwa-
ter microscopic organisms. There are two
main groups of aquatic microorganisms,
the object of our interest, and they dif-
fer by function. The first group, the auto-
trophs, consist of microscopic algae and
cyanobacteria which are jointly referred
to as phytoplankton. They are responsi-
ble for creating new organic matter via
photosythesis. The second group, the het-

12 Departments

erotrophs, are the bacteria and the pro-
tozoa 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, con-
cerned with (1) the ecology of aquatic bac-
teria and protozoa (2) the ecology of phy-
toplankton.

The group focusing on the ecology
of aquatic bacteria is interested in the

54 ANNUAL REPORT

dynamiku interakci mezi rostlinami a mik-
robidlnimi spolecenstvy v ptidé a dusledky
narusenf jejich rovnovéh pro odnos Zivin
a organickych latek do povrchového od-
toku a nasledné zkoumat dopady na vod-
ni ekosystém jezer. Okyselenim postizend
horska povodi také vyuzivame jako mo-

A unique culture collection
of algae and cyanobacteria
at IHB. / Unikdtni sbirka
izolovanych mikroorganis-
m, zejména Fas a sinic, na
pracovisti HBU. Foto

P. Znachor

delové lokality pro vyzkum pficin a dd-
sledk dlouhodobého nardstu koncent-
raci huminovych latek v odtoku z povodi,
ke kterému dochazi v mnoha ¢astech své-
ta v mirném klimatickém pasmu a jenz ma
dopady i na ekologii jezer a jakost vod-
nich zdrojd.

Oddéleni mikrobialni ekologie vody

V oddéleni mikrobidlnf ekologie vody se za-
byvame vyzkumem mikroskopickych orga-
nismd, které Ziji ve sladkych vodach. Pred-
mét naseho z&jmu, vodni mikroorganismy,
se podle funkce déli na dvé skupiny, z nichz
prvni (autotrofové) je tvorena mikroskopic
kymi fasami a sinicemi (souhrnné nazyvany-
mi fytoplankton) a je zodpovédna za tvorbu
nové organické hmoty fotosyntézou. Dru-
hou skupinu tvori heterotrofové - jsou to
bakterie a prvodi, ktefi naopak spolupracuji

For the Year 2013

na rozkladu odumfelé organické hmoty. Pro-
toZe se metodické pristupy ke studiu obou
skupin isi, funguji z praktickych davodd
v nasem oddéleni dvé Gzce provézané pra-
covni skupiny, zaméFené (1) na studium eko-
logie vodnich bakterif a prvokd, a (2) na stu-
dium ekologie fytoplanktonu.

Skupina ekologie vodnich baktérii se
zabyva taxonomii sladkovodnich bakterii,
jejich biogeografif, funkdi, a jejich zapoje-
nim do potravnich fetézcd. V taxonomie
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taxonomy of freshwater bacteria, their bi-
ogeography, function, and their role in
food chains. In aquatic bacterial taxonomy,
we try to find out which of the bacteria ac
tually live in freshwaters - there are only
some species or groups. We concentrate on
two groups, betaproteobacteria and actino-
bacteria, which are typical for freshwaters
(including those of Central Europe). We use
molecular methods, based on the study of
the genetic information of the bacteria. We
have achieved considerable success in iso-
lating and cultivating aquatic bacteria using
unique methods developed by our research-
ers. Aquatic bacterial biogeography is a very
young field and basic investigations on where
different bacterial groups occur and why be-
gun only recently.. Our research workers are
contributing significantly to its development.
We also study the unique microbial com-
munities in acidified Bohemian Forest lakes
as well as the development of microbial

14 Deparments

Filamentous cyanobac-
terium Dolichospermum
crassum. / Vldknitd sinice
Dolichospermum crassu.m.
Foto P. Znachor.

populations in a lake emerging in a former
brown-coal quarry which is being inundat-
ed. The study of the functions of aquat-
ic bacteria (the types of organic substanc
es they decompose and utilise, how quickly
they grow) and of bacteria in relation to
other organisms (protozoa and small ani-
mals feed on them and viruses attack them)
is a classical field within aquatic microbiol-
ogy. We have made significant contribu-
tions to the currrent general trend in this
field: attempts at maximum distinguish-
ment of the individual species or taxonom-
ic groups of bacteria and protoza involved
in the processes studied. The work of pro-
fessor Karel Simek (one of the most cited
Czech ecologists) in this field is especially
valued by the international scientifc com-
munity. He has contributed significantly to
understanding the relationships between
bacteria, protoza, and viruses: the proto-
za influence the composition of bacterial
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sladkovodnich bakterif studujeme jaké bak-
terie vibec ve vodéch Ziji - jsou to jen
ur¢ité druhy nebo skupiny. Soustieduje-
me se na dvé typické skupiny sladkych
vod (véetné nasich): betaproteobakterie
a aktinobakterie. Pouzivame molekulérni
metody, zaloZené na studiu genetické in-
formace bakterif. Vyznamné dspéchy jsme
dosahli pri izolaci a kultivaci vodnich bak-
terif unikatnimi metodami, vyvinutymi na-
Simi pracovniky. Biogeografie vodnich bak-
terif je obor teprve shromazdujici zékladni
poznatky (kde se které bakterie vyskytujf
a prod) a nasi pracovnici vyznamné pFispiva-
ji k jejimu rozvoji. Studujeme také unikatni

Field measurement of
microbial parameters
at the Medard, an
abandoned flooded
coal mine pit. / Terén-
ni'mérfeni mikrobidlnich
parametrd na zatope-
ném ddlnim jezeru
Medard. Foto P. Zna-
chor

mikrobidlni spolecenstva v okyselenych 3u-
mavskych jezerech a vyvoj mikrobidlniho
osidleni jezera vznikajictho v zaplavova-
ném hnédouhelném lomu. Mezi klasické
obory vodni mikrobiologie patfi studium
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funkce vodnich bakterif (jaky typ organic-
kych latek rozkladaji a vyuzivaji, jak rych-
le rostou) a jejich daldiho osudu ve vod-
nim prostiedi (bakteriemi se Zivi prvoci
a drobni zivo¢ichové a napadaji je viry).
Soucasnym obecnym trendem, ke kterému
pfispivame vyznamnymi poznatky, je do-
vedenf tohoto studia na co nejvyssi troven
taxonomického rozlideni (jednotlivé dru-
hy ¢i skupiny bakterii a prvokd). Ve své-
té jsou cenény zejména prace profesora
Karla Simka (jenz patff mezi nejcitovanéj-
§i Ceské ekology), které zésadné pfispi-
vaji k pochopeni vztahl mezi bakterie-
mi, prvoky a viry: prvoci ovliviiuji sloZenf

baktérif tim, Ze upfednostriujf jako potra-
vu rizné druhy, typy, nebo velikosti bakte-
rif. Tim se méni rychlost prenosu organické
hmoty potravnimi Fetézci pres zooplank-
ton az k rybam.
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communities by preferential feeding on cer-
tain species, types or sizes of bacteria. This
changes the rates of transfer of organic
matter in the food chain via the zooplank-
ton all the way up to the fish.

The phytoplankton ecology group fo-
cuses on the research of phytoplankton
(consisting of microscopic algae and cyaono-
bacteria) in terms of their taxonomy, ecol-
ogy, ecophysiology, and interaction with
bacteria. Internationally, our institute is
one of the most respected research centers
dealing with the taxonomy of cyanbacteria
(also known as blue-green algae), which are
known for their tendency to create unpleas-
ant and dangerous water blooms. The aim
is to describe and reliably distinguish indi-
vidual species using a combination of clas-
sical (microscopy) and modern (molecular)
methods. Our institute hosts a unique col-
lection of several hundred strains of cy-
anobacteria and algae isolated from various
types of freshwaters. In the field of phy-
toplankton ecology we try to identify fac
tors responsible for given species or groups
of algae or cyanobacteria being in a given
place and given time. We study competi-
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tion for resources between phytoplankton
species and the influence of extreme rain-
fall on the taxonomic composition of phy-
toplankton communities and on the differ-
ences between phytoplankton composition
in different reservoir areas. We also focus
on long-term changes in phytoplankton
composition caused by global climate
change. In algal and cyanobacterial eco-
physiology, we concentrate on the relation-
ship beween the physiological traits of in-
dividual species and their occurence in an
aquatic ecosystem. Here our development
and implementation of modern fluorese-
cent methods has gained us a considera-
ble international reputation. The methods
consist of marking cells using special flu-
orescent labels. This then enables micro-
scopic comparison of the qualities of in-
dividual cells, such as producion of certain
substances, growth rates, cell damage or vi-
tality. Research on the interaction of phyto-
plankton and bacteria is focused on factors
influencing the production of organic sub-
stances by phytoplanton and their impact
on the composition, activity, and growth
of bacteria.
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Lake Medard, an abando-
ned flooded coal mine pit
near Sokolov. / Zatopené
ddini jezero Medard na
Sokolovsku.

Skupina ekologie fytoplanktonu se za-
byvé vyzkumem mikroskopickych fas a si-
nic (tj. souhrnné fytoplanktonem) z hlediska
jeho taxonomie, ekologie, ekofyziologie
a interakce s bakteriemi. V taxonomii si-
nic, znamych jejich schopnosti tvorit ne-
pijemné a nebezpecné vodni kvéty, patfi
nase oddéleni mezi vyznamn4 svétova pra-
covisté. Cilem je popis a spolehlivé rozlisent
jednotlivych druhd za pouZiti kombinace
klasickych (mikroskopie) a modernich pfistu-
pG (molekulérni metody). Na nasem praco-
visti se nachdzi unikdtni sbirka nékolika set
kmen sinic a fas izolovanych z raznych dru-
ha sladkych vod. V ekologii fytoplanktonu
hledéme faktory zodpovédné za to, Ze se
dané druhy nebo skupiny fas ¢i sinic vysky-
tuji v dany ¢as na daném misté. Studujeme
kompetici mezi druhy fytoplanktonu (sou-
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té7 o zdroje), vliv extrémnich srazek na slo-
Zeni fytoplanktonu a na jeho rozdilnost
v riznych mistech ddolnich nadrZzi, a dale
dlouhodobé zmény ve sloZeni fytoplankto-
nu v zavislosti na globalni zméné klimatu.
V ekofyziologii fas a sinic hleddme vztahy
mezi vlastnostmi jednotlivych druht a jejich
schopnosti uplatnit se ve vodnim ekosysté-
mu. Mame vyznamné postaveni v pouzivan{
a vyvoji modernich fluorescen¢nich metod,
umoZiujicich oznacit burky specidlnimi svi-
ticimi znackami a v mikroskopu na zékladé
toho srovndvat vlastnosti jednotlivych bu-
nék (produkdi urcitych latek, rychlost riistu,
neporudenost ¢i Zivotaschopnost). Pfi stu-
diu interakce fytoplanktonu a bakterif jde
o vyzkum faktord ovliviujici produkci orga-
nickych latek fytoplanktonem a jejich vliv
na sloZeni, aktivitu a rast bakterif.
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Department of Fish and Zooplankton Ecology

The research at the Department of Fish
and Zooplankton Ecology is focused on the
highest trophic levels in freshwater ecosys-
tems - animal plankton (called zooplank-
ton) and fish. As both trophic levels re-
quire different methodological approaches,
the department is divided into two special-
ised laboratories.

The laboratory of zooplankton ecol-
ogy studies mainly crustaceans in large
deep lentic waterbodies, in the case of
the Czech Republic especially in dam im-
poundments (reservoirs) and lately also in
new artificial lakes in former brown-coal
quarries. We especially focus on filtering
zooplankton, which, though often called
herbivorous, filters not only phytoplank-
ton, but all particles dispersed in water in-
cluding detritus and bacterioplankton. The
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key species here is the Cladoceran genus
Daphnia, which is also a substantial and
preferred food resource for planktivorous
fish and as such forms an important link in
the food pyramid. A basic principle of our
work is the combination of field and labo-
ratory approaches, where working hypoth-
eses for laboratory experiments grow out

Emptying gillnets with

a rich catch of young-of-
-the-year fish. / Vybirdni
tenatovych siti s bohatym
tlovkem tohorocnich ryb.
Foto J. Kubecka.

of data obtained via fieldwork. Current-

ly our work falls into five research areas:

o Studies of the interactions between
trophic status, fish, and zooplankton
in terms of the influence on the spe-
cies and size composition, and space-
time distribution 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
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Oddéleni ekologie ryb a zooplanktonu

Predmétem zajmu oddéleni eklogie ryb
a zooplanktonu je vyzkum nejvyse posta-
venych trofickych drovni ve sladkovodnich
ekosystémech - Zivocisného planktonu
(0znacovaného jako zooplankton) a ryb.
ProtoZze obé studované trofické drovné
vyZaduji odlisné metodické pristupy je od-
délenf tvoreno dvéma specializovanymi la-
boratoremi.

Predmétem studia laboratore eko-
logie zooplanktonu jsou hlavné plank-
tonni korysi velkych a hlubokych nadrzi,
v nasich podminkéch predevsim piehrad-
nich nddrzi a v posledni dobé také no-
vych typd nddrzi vznikajicich zatopenim
dtlnich jam. Zvlastni pozornost je véno-
véna filtrujicimu tzv. herbivornimu zoo-
planktonu, ktery v3ak je schopen filt-
rovat nejen fytoplankton, ale obecné
Castice rozptylené ve vodé veetné detritu
a bakterioplanktonu. Jedna se zejména

Juvenile pike (Esox
lucius) over rich over-
growth of Nitella,
Chabarovice Lake.

/ Juvenilni Stika obec-
nd (Esox lucius) nad
bohatymi zdrosty skle-
nénky rodu Nitella, jeze-
ro Chabarovice. Foto

J. Peterka.
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o perloo¢ky rodu Daphnia, které zaro-
veri jako vyznamna a preferovana slozka
potravy planktivornich ryb tvofi dalezi-
ty spojovaci ¢ldnek v potravni pyramidé.
Zé&kladnim principem préce je kombinace
terénnich a laboratornich pfistupl, kdy
pracovni hypotézy pro laboratorni ex-
perimenty vychazeji z poznatkd ziska-
nych pfi terénnich sledovanich. V sou-
¢asné dobé se v zamérenf laboratofe
kombinuje pét vyzkumnych rovin:

o Studie interakci GZivnosti, ryb a zoo-
planktonu ve smyslu ovlivitovani dru-
hového i velikostniho sloZeni a ¢aso-
prostorové distribuce zooplanktonu.

o Analyzy dlouhodobych zmén v zoo-
planktonu modelové nadrze.

o Genetické studie populaci, v Evropé
nejrozsitenéjsiho, hybridniho komple-
xu D. longispina a vazeb na abiotické
a biotické faktory.
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complex Daphnia longispina and of their
links to biotic and abiotic factors.

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

o Research on the physiological, ecolo-
gical, and morphological adaptations
adaptations of the most common spe-
cies Daphnia galeata, which demon-
strates exceptional plasticity.

The main research topics of the second lab-
oratory, the Fish Ecology Unit (FishEcU),
are the spatial distribution, behaviour,
trophic activity, numbers, and biomass of
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Collecting the early juveni-
les of zander (Sander lucio-
perca) from trawl catch do-
minated by perch (Perca
fluviatilis), Rimov Reservoir.
/ Viybirdni asnych juvenild
canddta obecného (Sander
lucioperca) z dlovku plid-
kové vle¢né sité dominova-
ného okouny ficnimi (Per-
ca fluviatilis), nddrz Rimov.
Foto |. Peterka.

fish in large inland waters, especially lakes
and reservoirs. We study the zoology, ecol-
ogy and ethology of fish communities and
link our findings to other components of
the aquatic ecosystem. Our results serve
to deepen general knowledge about fish
and their role and influence within the
whole aquatic ecosystem as well as provid-
ing qualified advice and support to practi-
tioners managing fish stocks in lentic wa-
ter environments.

We place great emphasis on research
and development of methods for quantita-
tive sampling of fish stocks. These include
horizontal acoustic methods, gauging
their limitations, determining the relation-
ships between fish size and the strength
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o Vyzkum vyhody zakladatele (priority
effect) nové kolonizovanych biotop(
jezer po tézbé uhli a nasledné konfron-
tace se zménou prostredi po koloniza-
ci rybami.

o Vyzkum fyziologicko-ekologickych a mor-
fologickych adaptaci nejbéznéjsiho
druhu Daphnia galeata, vykazujiciho
mimoradnou plasticitu.

Hlavni néplni laboratofe ekologie ryb
(FishEcU - Fish Ecology Unit) je vyzkum
ryb ve velkych vnitrozemskych vodach, ze-

European catfish (Silurus
glanis) captured using
electrofishing, Rimov Re-
servoir. / Ulovek sumce
velkého (Silurus glanis)
pomoci hlubinného agre-
gdtu, nddr Rimov. Foto
M. Riha.

Znacné silf je vénovano vyzkumu a vy-
voji metod pro kvantitativni vzorkovanf ry-
bich obsadek. Jde hlavné o aplikace hori-
zontélnich akustickych metod, odhalovani
jejich limitadi, zjistovani vztahd mezi ve-
likosti ryb a sily jejich akustického ozvu,
zpfestiovani akustické detekce rybich larev
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jména tdolnich nadrzi a jezerech, se zamé-
fenim na odhaleni zakonitosti v rozmisté-
ni, chovani, potravni aktivité, pocetnosti
a biomase ryb. V této oblasti pokryva stu-
dium v3echny aspekty dané problematiky,
tj. zoologii, ekologii a etologii ryb se zfe-
telem na provézani s dalsimi slozkami vod-
niho ekosystému. Ziskané poznatky slou-
zi jednak k prohloubenf znalosti o rybach
a jejich roli a vlivu na cely vodni ekosys-
tém, a jednak jsou vyuZivany pro navrhy
managementu rybich obsadek ve stojatych
vodach.

a juvenild, vodnich bezobratlych a v nepo-
slednf fadé vyuziti akustickych metod pfi
vyzkumu chovanf ryb. Vedle akustickych
metod ma laborator velkou tradici v pouzi-
vani pasivnich a aktivnich lovnych prostied-
ka. Rozviji metody vzorkovéani elektrolo-
vem, zatahovymi, koselkovymi, vle¢nymi
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of their acoustic echoes, improving the ac-
curacy of acoustic detection of fish lar-
vae, juveniles, and aquatic invertebrates,
and, last but not least, the use of acoustic
methods in research of fish behaviour. In
addition to acoustic methods our labora-
tory draws on its tradition of passive and
active hunting implements. We are devel-
oping sampling methods using electrofish-
ing, 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 contrib-
uting substantially to clarifying the hither-
to little-understood behaviour patterns of
fish in large inland water bodies, and their
role in the trophic foodwebs of these eco-
systems. We focus especially on fish distri-
bution patterns, horizontal and vertical mi-
grations, and the behaviour of fish towards
fishing gear (evasiveness of fish and its
implications for gear selectivity). We use
acoustic monitoring methods, fish labeling,
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and direct monitoring with videotechnol-
ogy (operated in situ by scuba divers or
via remote control). The role of fish can
then be assessed both from a "bottom-
up” process (food accessibility for fish un-
der different conditions) and a "top-down”
process perspective (fish as consumers
feeding on organisms from lower trophic
levels and the implications for the qualita-
tive composition of these lower levels and
for water quality). We use both individual
approaches (trophic effectiveness and se-
lectivity) and approaches based on evalu-
ating the impact of the whole fish com-
munity - food rations, consumption rates,
bioenergetic modeling, etc.

An important aspect of the work of the
Fish Ecology Unit is its complex approach:
the absolute importance of individual spe-
cies and size groups is derived by weigh-
ing from the total picture of the fish com-
munity. This is made possible by a unique
combination of quantitative and qualita-
tive sampling methods.

Stocking of maraena
whitefish (Coregonus
maraena) into Lake
Most. / Vlysazovdni
ndsad stha marény
(Coregonus maraena)
do jezera Most. Foto
L. Vejiik.
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Electrofishing at the Kvéto-
fiov Reservoir. / Odlov ryb
hlubinnym agregdtem na
nddrzi Kvétoriov. Foto

M. Prchalovd.

a tenatnimi sitémi, pro manipula¢ni odlo-
vy a pro studie migraci ryb vyuziva téz od-
lovi do vr3f a vézencd.

Laborator intenzivné prispiva k objas-
fovani vzorc chovani ryb ve velkych vni-
trozemskych vodéch, které jsou doposud
maélo prostudovany, a jejich role v potrav-
nich sitich téchto vod. Aktivity laboratore
se zaméruji zejména na poznani vzorcy dis-
tribuce ryb, horizontalni a vertikalni migra-
ce, vyuZivani domovskych okrskd a chovani
ryb vii¢i odlovnym prostiedkam (Gnikovost
a z toho plynouci vybérovost). Pouzivany
jsou akustické techniky sledovani, znacenf
ryb, pfimé sledovani pomoci videotechniky,
potapéci ¢i délkové ovlddanym prazkum-
nikem (ROV). Role ryb je pak sledovéana
jednak z pohledu ,bottom-up” procest -
dostupnost potravy pro ryby za riznych
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podminek, tak ,top-down” procest - ryby
jako konzumenti Zivici se na niz3ich trofic
kych drovnich, a konsekvence z toho vy-
plyvajici jak pro kvalitativni slozenf téch-
to Grovni, tak nakonec kvalitu vody. Jsou
uplatriovany jak pfistupy individuélni - po-
travni efektivita a vybérovost, tak pfistupy
zaloZzené na zhodnoceni vlivu celého spo-
leCenstva - potravni raciony, bioenergetic-
ké modelovani atd.

Zasadni vlastnosti prizkuma provadé-
nych laboratofi ekologie ryb je, Ze jsou
provadény komplexné, kdy celkovy obraz
rybiho spolecenstva zohledriuje vézenym
zplsobem absolutni vyznamnost rdznych
druht a velikostnich skupin. Tohoto vy-
sledku je dosahovano unikétni kombina-
ci kvantitativnich a kvalitativnich metod
vzorkovani.
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Current Research Highlights
/ Shrnuti nejdilezitéjSich projektd

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

Windthrows and climatic factors have pro-
moted bark beetle (Ips typographus) devel-
opment and large-scale dieback of Norway
spruce in the unmanaged parts of the Bo-
hemian Forest (central Europe). In 2004-
2007, the ensuing defoliation killed >90%
of forest in the Plesné Lake catchment.
Windthrows occurred also in the catch-
ments of Certovo and Laka lakes. All these
areas have been subjects of our intensive
long-term ecological research (water, cli-
mate, soil, and forest) since 1984-2002.
Available pre-disturbance data, current re-
search, and new proposed studies provide
a unique opportunity for complex ecologi-
cal research on the effects of natural forest
dieback on individual ecosystem parts. This
research has recently attracted grant fund-
ing to: (1) carry out a mass budget study
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of changes in element fluxes and pools on
a whole-catchment scale (forest, soil, wa-
ters); (2) evaluate the effects on microcli-
mate, hydrology, and soil and aquatic chem-
istry, and biodiversity; and (3) project the
net effects to other mountain areas, differ-
ent forestry practices, and along the antic
ipated trends in climate and atmospheric
pollution. Major hypotheses are:

H1 (terrestrial ecosystem): Natural for-
est disturbances by bark beetle infestations
in areas of unmanaged forest cause signifi-
cant short-term changes in microclimate, hy-
drology, and soil nutrient pools and cycling,
compared to unaffected forest. But their ef-
fects on long-term sustainability, biodiver-
sity, and ecological functions of mountain
ecosystems will be lower than those of sal-
vage logging and timber removal.

Lake Plesné in 2010, Sumava
mountains, Czech Republic.
/ Foto J. Kopdcek
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H2 (aquatic ecosystems): Forest dis-
turbances will strongly affect water nutri-
ent concentrations and toxicity, and thus
aquatic biodiversity for several years. The
pre-disturbance trend in water recovery
from acidification will become re-estab-
lished 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 in-
vestigator J. Kopdéek (co-investigators:
H. Santdckovd, University of South Bohe-
mia), and M. Svoboda, Czech Univ. of Life
Sciences).

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 biogeochemical cycling and
availability of nutrients and toxicity of
metals in surface waters. The importance
of photo-transformations of dissolved or-
ganic matter (DOM) may increase in con-
ditions of increased terrestrial export of
DOM, high levels of UV radiation, and
anticipated climate change, i.e. increase
in temperature, precipitation, and cloud-
iness. The project is expected to an-
swer the following important questions:
1) What proportions of dissolved inorgan-
ic carbon and particulate organic carbon
(POQ) result from DOM photodegrada-
tion under different conditions? 2) How
efficient is natural solar radiation in chang-
ing speciation of organically-bound phos-
phorus and nitrogen within DOM? 3) To
what extent are POC-metal complexes
arising from photodegradation of DOM
able to bind phosphate?
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Ongoing studies indicate that the pho-
todegradation of DOM results in the de-
crease of molecular weight of organic mol-
ecules and in production of carbon oxides.
The ratio between photo-production of
carbon oxides and particulate organic
matter depends on temperature. Produc
tion of carbon oxides dominates at low-
er temperature while formation of par-
ticles prevails at higher temperature. In
waters with higher contents of organi-
cally bound metals, formation of insol-
uble metal hydroxides causes precipita-
tion of particulate organic matter. DOM
photodegradation can also strongly affect
phosphorus distribution in the aquatic en-
vironment 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.
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Centre for Ecological Potential of Fish Communities
in Reservoirs and Lakes (CEKOPOT)

Fish communities in reservoirs and lakes
are highly valuable from a genetic, ecolog-
ical and economical point 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 synthesis of research on the func-
tions mentioned above and for the defini-
tion of ecological potential of fish commu-
nities. 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 Eu-
ropean initiatives in order to make more
widely known the huge effort of the Czech
limnological school in describing fish com-
munities and their role in aquatic ecosys-
tems. The complex specification of the eco-
logical potential of fish communities, their
faunistic, fish-productive and biomanipu-
lative value, population dynamics equlib-
ria and trophic interactions is possible by
the support of Czech researchers” capac
ities, their internships at top institutions,
their integration into European research
structures, and through close cooperation
with external experts. The engagement of
As./Prof. Helge Balk from Norway, a lead-
ing expert in hydroacoustics, has enabled

method improvement, especially with re-
gards to methods of data collection in shal-
low water layers (0-5 m). New method-
ological approaches have been planned
- the analysis of stable isotopes in fish
which should help us to clarify the role
of particular species and their ontogenet-
ical stages in the food webs of the eco-
systems studied. Within the framework of
the project a field course and an interna-
tional 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: I) final estab-
lishment and stabilization of the working
group ,Fish Ecology Group” at the Hydro-
biological Institute (FISHECU), II) involve-
ment of the Czech Republic in the European
intercalibration net (JRCG-EEWAI intercal-
ibration forum, Lake-Fish Intercalibration
Group LFIG), 1) production of scientific pa-
pers, 1V) internships abroad for our scien-
tists and students, oriented on hydroacous-
tics and methods of stable isotope studies.

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

Get out! she signalized: sex segregation of freshwater fish

Sex segregation is widespread in the an-
imal kingdom. But it has not been in-
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vestigated much in freshwater fish. The
guppy is the only aquatic vertebrate for
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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 species in len-
tic freshwaters in Europe. Using gillnet
sampling and segregation coefficient we
will be able to say whether fish are sexu-
ally segregated and how (habitat vs. loca-
tion segregation). Three potential reasons
for segregation will be tested (predation
pressure, water temperature, food avail-
ability). Sex dimorphism will be studied
in detail as well. Parameters such as life
expectancy, growth conditions, length-
weight relationship, and morphology of

the branchial sieve will be compared be-
tween sexes. The females of target species
might be more active and be in a better
condition, which could bias the represent-
ativeness of gillnet sampling. To counter
this we plan a simple experiment where
gillnet sampling in a rented pond stocked
with a completely known fish communi-
ty 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), princi-
pal investigator M. Prchalovd.

Phytoplankton extracellular DOC release

During phytoplankton growth, a signifi-
cant part of assimilated dissolved inorgan-
ic carbon is released by phytoplankton in
the form of dissolved organic carbon (ex-
tracellular release; ER), which serves as an
important and high-quality substrate for
aquatic bacteria. The percentage of the
total primary production released as or-
ganic carbon (PER) is generally consid-
ered to increase with nutrient limitation
and to decrease with phytoplankton bi-
omass, primary production, and troph-
ic status. Information about the depend-
ence of PER on phytoplankton taxonomic
composition, seasonal plankton cycle, and
on phytoplankton-bacteria coupling medi-
ated by ER, is still rather scarce and frag-
mented. At the Department of Aquatic
Microbial Ecology, in order to understand
interactions between phyto- and bacte-
rioplankton (recently particularly taxon-
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to-taxon relationships), we study phyto-
plankton DOC release (EP, PER), using the
"Cmethod, for the last two decades at
the Rimov Reservoir. In parallel, we also as-
sess phytoplankton and bacterioplankton
composition and a number of background
explanatory limnological variables. The
most intensive sampling campaigns were
conducted in 1999, 2005, and 2009. Cur-
rently (2011-2014), the research is sup-
ported by a specific grant from the Czech
Science Foundation (No P504/11/2182,
"Phytoplankton release of dissolved organ-
ic carbon and its relationship to bacterio-
plankton composition”).

In the Rimov Reservoir, the overall aver-
age PER was 8.1% (range 0-30.8%) of to-
tal primary production (n=92; 1999-2013).
Variables traditionally reported as predic
tors of PER, e.g. dissolved reactive phospho-
rus (the limiting nutrient), phytoplankton
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biomass and total primary production
showed the expected inverse, but only
weak (r2=0.1), relationship to PER fitted
with a linear regression. On the contrary,
we observed some distinct patterns and
found statistically significant relationships,
not hitherto reported for natural aquatic
systems, reqarding seasonality, phytoplank-
ton taxonomic composition, and phyto-
plankton cell/colony size.

Low PER measured early in the spring,
in summer, and in autumn (average PER of
6%, 4%, and 7%; respectively) contrasted
with high values found during the spring
phases of plankton development (phyto-
plankton maximum, clear water period,
and late spring, with PER averaging at 14%,
16%, and 10%; respectively).

Cryptophytes were the principal phyto-
plankton group clearly associated with PER.
As much as 38% of seasonal variability in PER
could be explained by the contribution of this
group to the total phytoplankton biomass.
Conversely, cyanobacteria and diatoms were
obviously associated with low PER as their
relative proportion in the phytoplankton was
negatively correlated with PER. Typical taxa
of spring phytoplankton assemblages such as
Cryptomonas marssonii, Rhodomonas minu-
ta, Cryptomonas sp. (cryptophytes), Chryso-
chromulina parva (haptophytes), and Cyclo-
tella sp. (diatoms) were associated with high
PER (>12%), while summer species Anabae-
na crassa, Aphanizomenon flos-aquae, Woron-
ichinia naegeliana (cyanobacteria), and Cer-
atium hirundinella (dinophytes) were linked
with low PER (<3%; see Fig. 1 for more de-
tailes).

Phytoplankton size was inversely related
to PER (r2=0.31), i.e. smaller cells exhibited
higher relative DOC release (higher PER).
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For each sample, we calculated the mean
particle size as biomass-weighted average
of maximum linear dimension (MLD) of all
taxa exceeding 5% of their relative con-
tribution to the overall biomass, and thus
the obtained value was related to PER. It
is worth noting that MLD tends to increase
with the volume/surface ratio (V/S) of par-
ticles (for the constant geometric shape
this increase is exactly proportional) and
that diffusion losses are predicted to de-
crease with V/S, as observed for PER.

Phytoplankton cell death associated
with loss of cell membrane integrity has
been reported to accelerate the efflux of
small metabolites into water and thus could
contribute to the DOC release. Hence, we
employed SYTOX Green to test the mem-
brane integrity and estimate the impor-
tance of this process. However, no correla-
tion between observed ER and membrane
integrity was found.

One may ask how phytoplankton extra-
cellular DOC release (ER) affects bacterio-
plankton composition. In this respect, our
data are rather preliminary as sample pro-
cessing and data evaluation is still in pro-
gress. Of the most important freshwater
bacterial groups, the abundance of Actino-
bacteria was high in the periods of low ER,
week positive relationship to ER was found
for the group Cytophaga/Flavobacterium,
and Betaproteobacteria did not depend on
ER at all. For some taxonomically narrow
bacterial subgroups, however, we found
significant relationships to ER. For instance,
the bacterial group RBT (largely identical
with the recently described bacterial genus
Limnohabitans) was clearly associated with
high ER. Recently, we obtained promising
results by including newly developed ge-
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Cryptomonas marssonii (Crypto)
Chrysochromuling parva (Chryso)
Cyclotella sp. (Diat)
Cryptomonas sp. (Crypto)
Rhodomaonas minuta (Crypto)
Peridinium sp. (Dino)
Undetermined flagellates
Asterionella formosa (Diat)
Fragilaria crotonensis |Diat)
Aulacoseira sp. (Diat)
Chlamydomonas sp. (Green)
Aphanizomenan klebahnii (Cyan)
Ceratium hirundinella (Dino)
Woronichinia naegeliana (Cyan)
Aphanizomenon flos-aquae (Cyan)
Anabaena crassa [Cvan)

B 8 10 12 14 16 18

Average PER (% of total primary production)

Fig. 1. Average values of PER (percent extracellular production; i.e. the percentage of the
whole assemblage primary production released as DOC) associated with the presence of
common phytoplankton taxa in the Rimov Reservoir. The samples, where the contribution
of a given taxon to the total phytoplankton biomass exceeded 25%, were taken into account.

PER values measured in these samples were averaged and plotted in the graph.

nus- or species-like probes from subgroups
of Cytophaga/Flavobacterium group (FLAV-
A, FLAV-B, FLUV, etc.) and Betaproteobac
teria (PnecB etc) to our bacterioplankton
analyses. For instance, the abundance of
bacteria affiliated to Pnec-B was positive-
ly correlated with ER and its peaks were
mostly associated with the presence of
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the alga Staurastrum planctonicum (Desmidi-
aceae). The subgroups FLAV-A and FLAV-B
were clearly associated with high ER and
often concurred with Cryptomonas sp. and
Chrysochromulina parva, respectively. The
subgroup FLUV was related to low ER and
peaked mainly in the periods when the dia-
tom Fragilaria crotonensis dominated.
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Recent Research Outputs

/ Vybrané vysledky

Catchment ecology responding to past and future changes

There is a number of global drivers act-
ing on surface water quality and aquatic
ecosystems, including changes in land use,
water resource requirements, atmospheric
pollution, and climate change. In the EU
7th FP project REFRESH (Adaptive Strat-
egies to Mitigate the Impacts of Climate
Change on European Freshwater Ecosys-
tems) we were concerned with what was
the history of the water quality and ecology
of rivers and lakes, and how will these
change within the next half-century (till
2060), in particular in the context of com-
pliance with the EU Water Framework Di-
rective (WFD). We were also concerned
with what management measures can be
taken that will account for future change
and whether the costs incurred are cost ef-
fective, proportionate and have other ben-
efits. Case studies were done at six study
catchments across the European climate
gradient, from Nordic countries to Greece,
where scenario analyses were undertaken
to see what climate, land use, water re-
source, demand, and pollution pressures
may be imposed in the future and how
this will affect the chemical and ecologi-
cal indicators in rivers and lakes.

In the Czech Republic, we did a series
of studies in the upper River Vltava catch-
ment as a representative of Central Eu-
ropean conditions to evaluate sources of
nutrients (nitrogen, phosphorus, sulphur)
and their transport via the river network
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into receiving water bodies where they in-
fluence water quality and eutrophication
[1,2,3,4]. Using a model chain compris-
ing of a hydrological model, catchment-
scale models for phosphorus and nitrogen
biogeochemistry (INCA-N,P), and a lake
stratification and aquatic ecosystem model
(CE-QUAL-W2), we analysed the impacts
of future climate change and various po-
tential trends in socio-economic develop-
ment in the catchment on nutrient sta-
tus and eutrophication of surface waters
and also to suggest cost-optimum meas-
ures for achieving compliance of current-
ly too high phosphorus concentrations in
the runoff from the catchment with WFD
standards for good ecological status. The
climate change that was predicted till
2060 using three regional climate models,
showed well discernible effects on season-
al patterns of river flow and nutrient con-
centrations in stream and lakes, however,
the impacts were low when compared to
much larger influences of human activities
and land use in the catchment. The best
cost-effective set of mitigation measures
to decrease phosphorus concentrations be-
low the WFD standards included a high-
efficiency P removal at most wastewater
treatment plants combined with phospho-
rus-balanced fish production in fishponds
and reduction of P losses from agricultural
areas. However, these mitigation measures
were shown to be problematic to realize
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during consultations with major stakehold-
ers of the catchment, due to their high
costs and inconsistencies in the national
legislation in the water management and
surface water quality regulations [5].

[1] Kopécek J., Posch M., Hejzlar J., Oule-
hle F., Volkové A. 2012: An elevation-
based regional model for interpolating
sulphur and nitrogen deposition. At-
mospheric Environment 50: 287-296.

[2] Kopécek )., Hejzlar J., Posch M. 2013:
Quantifying nitrogen leaching from
diffuse agricultural and forest sources
in a large heterogeneous catchment.
Biogeochemistry 115: 149-165.

[3] Kopacek ., Hejzlar]., Posch M. 2013: Fac
tors controlling the export of nitrogen
from agricultural land in a large central

European catchment during 1900-
-2010. Environmental Science and Tech-
nology 47: 6400-6407.

[4] Kopacek J., Hejzlar J., Porcal P., Posch
M. 2014: Sulphate leaching from dif-
fuse agricultural and forest sources in
a large central European catchment dur-
ing 1900-2010. Science of the Total En-
vironment 470-471, 543-550.

[5] Hejzlar]., Cudlinov4 E., Kopécek]., Jarosik
J., Lapka M., Poli¢kovd B., Slavikova L.,
Vojacek O. 2014: Synthesis of work at
River Vltava catchment. Research re-
port of the 7th FP project No. 244121
REFRESH: Adaptive Strategies to Miti-
gate the Impacts of Climate Change on
European Freshwater Ecosystems, De-
liverable 7.17. http://www.refresh.ulc.
ac.uk/webfm_send/2374

The Orlik dam on the River Vitava. / Pfehradni nddrZ Orlik.
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Projekt GA CR 526/09/0567

Integrated effects of climate change, atmospheric pollution,
and forest management on headwaters aquatic ecosystems.

This project was focused on integrated for-
est, hydrological, atmospheric, and limno-
logical research of headwater catchments
existing on gradients from highland to al-
pine regions (lakes in the Tatra Mountains
and Bohemian Forest and streams in the
Jizera and Brdy Mountains). The major hy-
pothesis was that similar changes in ter-
restrial parts of the ecosystem would have
different effects on soil and water chem-
istry and biota in different mountain re-
gions, due to their different land-use his-
tory, N-saturation, and cumulative extent
of historical acidic deposition.
Duration: 2009-2013
Investigator: E. Stuchlik, Faculty of Sci-
ence, Charles University in Prague
Co-investigator: J. Kopéacek, Biology Cen-
tre ASCR

Within 26 peer-reviewed articles published
during this project, 14 appeared in SCI
journals, and 2 as book chapters. Twen-
ty-two contributions were published in
conference proceedings. The major results
based on research done in Biology Centre

ASCR are as follows:

1) Studies in the Bohemian Forest and
the Tatra Mountains confirmed a fun-
damental role of vegetation cover for
cycling of nutrients and pollutants (in-
put, retention, export) in catchments
(Kopacek et al. 2009a, 2011a), and
highlighted differences in phosphorus
retention in forest vs. alpine, and acid-
ified vs. non-acidified soils (Kafia et al.
2017).
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2) Significant differences in phosphorus
and organic carbon sources for wa-
ter ecosystems were described along
elevation  (temperature)  gradients
in the Tatra Mountains (Kopéacek et
al. 2011b), as well as during climat-
ic changes in the Bohemian Forest
(Kopécek et al. 2009b).

3) Changes in the soil quality affect ex-
port of organic matter and Al-organic
complexes from catchments, and sub-
sequently, also concentrations of toxic
Al forms in surface waters, which orig-
inate from photochemical cleaving of
the Al-organic complexes (Kopécek et
al. 2009b).

4) Water retention time in soils influenc

es the extent of immobilisation (reduc-

tion) of sulphate, as well as its mobili-
sation (oxidation of reduced S forms),
and thus a hysteresis in leaching of sul-
phate, and recovery of terrestrial sys-
tems from acidification (Kopacek et al.

2014).

Nitrate leaching from forest water-

sheds depends on the level of their N

saturation, which is determined by the

health status of forest stands and N

deposition (Kopacek et al. 2012). An

important factor is the cumulative N

deposition, influencing terrestrial biodi-

versity (Kopacek and Posch 2011). Be-
sides the estimate of the cumulative

N deposition for Europe, the study by

Kopécek and Posch (2011) represents

the first publication reconstructing

global anthropogenic N emissions to

5

~
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atmosphere since the beginning of ag-
ricultural revolution (throughout the
whole Holocene and industrial period).

References:

Kana J., Kopacek J., Camarero L., Garcia-
Pausas J. 2011. Phosphate sorption
characteristics of European alpine soils.
Soil Science Society of America Journal,
75: 862-870.

Kopacek J., Turek J., Hejzlar )., Santriickové H.
2009a. Canopy leaching of nutrients and
metals in @ mountain spruce forest. At-
mospheric Environment, 43: 5443-5453

Kopécek J., Hejzlar J., Karia J., Norton S.A.,
Porcal P, Turek J. 2009b. Trends in alu-
minium export from a mountainous area
to surface waters, from deglaciation to
the recent: Effects of vegetation and soil
development, atmospheric acidification,
and nitrogen-saturation. Journal of In-
organic Biochemistry, 103: 1439-1448.

Kopacek J., Posch M. 2011. Anthro-
pogenic nitrogen emissions  during
the Holocene and their possible ef-

Projekt GA CR GAP504/11/2177

fects on remote ecosystems. Bioge-
ochemical Cycles, 2011, 25, GB2017,
doi:10.1029/2010GB003779

Kopécek J., Turek J., Hejzlar J., Porcal P. 2011a.
Bulk deposition and throughfall fluxes of
elements in the Bohemian Forest (Central
Europe) from 1998 to 2009. Boreal Envi-
ronment Research, 16: 495-508.

Kopécek J., Hejzlar J., Vrba J., Stuchlik E.
2011b. Phosphorus loading of moun-
tain lakes: Terrestrial export and at-
mospheric deposition. Limnology and
Oceanography, 56(4): 1343-1354.

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

Kopacek J., Hejzlar J., Porcal P., Posch M.
2014. Sulphate leaching from dif-
fuse agricultural and forest sourc
es in a large central European catch-
ment during 1900-2010. Science of
the Total Environment, 2014, 470-
471: 543-550.

The importance of cell death for freshwater phytoplankton
succession, structure and composition

Pl: Petr Znachor

Phytoplankton constitute an important
component of pelagic food webs in fresh-
water reservoirs. For a better understand-
ing of phytoplankton dynamics, it is cru-
cial to know the processes that affect both
increase and decline of a population. Tra-
ditionally, grazing and sedimentation have
been considered as the main factors respon-
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sible for reducing size of natural phytoplank-
ton population. Recently, cell death was rec
ognized as an additional and important loss
process. To assess the significance of cell
death in phytoplankton, we studied cell vi-
ability of dominant species in the lacustrine
and transition zones of the Rimov Reser-
voir. We used the membrane-impermeant
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nucleic-acid dye SYTOX Green to examine
spatiotemporal differences in phytoplank-
ton cell viability. Our results indicate that
considerable inter- and intra-species varia-
tion in cell viability is common in a freshwa-
ter environment. In particular phytoplank-
ton taxa, the importance of cell death may
vary both seasonally and along the longitu-
dinal profile of the reservoir. As a result of
low light availability, some taxa displayed
marked decrease in cell viability (cyanobac
teria) with depth while the other did not
(diatoms).

To obtain deeper insight into the pro-
cesses driving changes in the population
size, we used two fluorescence techniques
to measure growth (PDMPO) and viabili-
ty (SYTOX Green) of a dominant diatom

Genomic studies of the bacteria
the Limnohabitans genus

Genus Limnohabitans represents an en-
vironmentally important group of bacte-
ria inhabiting freshwater limnic habitats
(Simek et al. 2001, Simek et al. 2010). Its
representatives were shown to be an ac
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Figure 1: Microscopic images of a colonial diatom
Fragilaria crotonensis. A: Nomarski differential
contrast, B: composite image of chlorophyll au-
tofluorescence (red) and specific Si tracer in dia-
toms - PDMPO (green), C: composite image of
chlorophyll autofluorescence and SYTOX Green,
the membrane integrity probe staining nuclei of
non-viable cells (green). Scale bar 10 pm.

Fragilaria crotonensis. Fragilaria growth
and viability were found to be driven by
different factors. Fragilaria growth rates
were tightly related to physical properties
of the environment, specifically daily light
exposure and inflow rates. Fragilaria via-
bility in contrast, declined markedly with
decreased ambient silica concentration.
This indicates that while diatom growth
is tightly related to physical properties
of the environment, cell viability reflects
the availability of silica, which is essential
for generating and maintaining diatom si-
liceous frustules. Importantly, there was
a significant negative correlation between
Fragilaria viability and growth, suggesting
that seasonal peaks of diatom growth are
coupled with low cell viability.

affiliated within

tive component of the freshwater micro-
bial loop with high uptake rates of various
organic carbon sources on one side (Salch-
er et al. 2011) and with high grazing-relat-
ed mortality on the other side (Simek et
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al. 2005). To determine well-defined eco-
logical units of the Limnohabitans genus,
it is of the primary interest to study their
physiological traits and metabolic poten-
tial. After a morphologic and a phyloge-
netic revision of the genus Limnohabitans
(Kasalicky et al. 2013) we selected 12 rep-
resentative strains from different sub-line-
ages of the genus Limnohabitans for fur-
ther genome analyses.

Draft genomes (including all 4 de-
scribed type-strains, i.e. L. planktonicus,
L. parvus, L. curvus and L. australis) re-
vealed that Limnohabitans members be-
long to the mid-sized bacteria with a ge-
nome size from 2.6 Mbps to 5.1 Mbps.
They have from 2,500 to 4,700 open read-
ing frames (ORFs) and share more than
80% of annotated traits ranged in subsys-
tems (i.e. more than 1680). Major part of
the coding genes belong to the category
of the synthesis and metabolism of amino
acids, carbohydrates, proteins, fatty acids
and vitamins. Large part of genes is ded-
icated to membrane transport and nucle-
ic acids metabolism. Sulfur oxidation has
been found as the basic metabolic feature
common to all sequenced Limnohabitans
strains. Together with their fermentation
capacity, they have an efficient tool to re-
ceive energy under the anoxic conditions.

Three different types of the energetic
metabolism - heterotrophic, photoheter-
otrophic, and mixotrophic (CO,-fixation),
have been found within the Limnohabit-
ans genus (Figure 1). Whole genome se-
quencing showed the existence of whole
photosynthesis gene cluster (PGC) and
complete set of genes for CO -fixation
in respective strains. Moreover, a thor-
ough screening among all available iso-
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lated strains revealed phylogenetic clues
of bacterial photosynthesis within the ge-
nus Limnohabitans. It seems most proba-
ble that photosynthesis was at the origin
of the genus differentiation as the evolu-
tion of the PGC underwent similar phy-
logenetic history to the ribosomal genes.
Contrary, the RuBisCO gene(s) were most
likely acquired by two (or more) independ-
ent horizontal gene transfers. We have
found two forms of RuBisCO, type | and
type Il, closely related to sulfur-oxidating
bacteria but having diverged much earli-
er from each other. Their presence is only
rare within the genus Limnohabitans and
it has been found only in strains with PGC.
The small-sized morphotypes of the het-
erotrophic members present in both line-
ages probably lost their PGC during the
genome streamlining process. The lack of
PGC in the large morphotypes could be
the result of a life-style shift.

Studying in situ life-style of a given group
of microbes is indeed problematic. Providing
a comprehensive study of any type of biolog-
ical diversity would be complicated beyond
feasibility if nearly every individual organism
was ecologically unique. Our studies shows
that this is not the case with the genus Lim-
nohabitans. With a deeper analyses of the
genomic traits we will be able to attribute
the physiological properties to individual
genotypes. For example, further screening
for photosynthesis genes will help us to un-
derstand the role of light in the energetic
demand of the bacteria.

Figure 1. Completely heterotrophic lin-
eages LimA and LimE lack both photosyn-
thesis and CO,-fixation genes. Contrary,
bacteria with all three metabolism types
are present in lineages LimB and LimC.
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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 De-
partment of Aquatic Microbial Ecology
(HBI) are studies, in collaboration with col-
leagues from Austria, Germany and France,
dealing with the occurrence, ecophysiology,
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 relation-
ship 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

5pm

Figure 1. Microphotographs of bacterial populations and HNF bacterivory in different bacteri-
al treatments shown as overlay images (DAPI- and FITC-stained) of prey bacteria targeted by
FISH probes in food vacuoles of HNF. All Limnohabitans 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 WoT strain was tar-
geted by the HGC69a probe (K, L). A white arrow indicates the position of a typical large sole-

noid cell of the 2KL-1 strain ingested in HNF food vacuole. The scale bar shows 5 pm.
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been isolated [3], make this bacterial group
an invaluable model for testing its role in
carbon flow to higher trophic levels.

Most notably, different bacterial strains
can have different nutritional value as food
for heterotrophic nanoflagellates (HNF),
thus modulating HNF growth and com-
munity composition. We proposed an in-
novative experimental design to examine
the influence of prey food quality using
four Limnohabitans strains, one Polynu-
cleobacter strain and one freshwater ac
tinobacterial strain (Luna 2 cluster) on
growth (growth rate, length of lag phase,
and biomass yield) and community com-
position of a natural HNF community
from a freshwater reservoir [5]. Pyrose-
quencing of eukaryotic SSU rRNA am-
plicons was used to assess prey-related
changes in HNF community composition.
All Limnohabitans and Polynucleobacter
strains yielded significant HNF communi-
ty growth while the actinobacterial strain
did not support HNF growth though it
was clearly detected in flagellate food
vacuoles, Fig. 1. Notably, even within the
Limnohabitans strains we found significant
prey-related differences in HNF growth pa-
rameters, which could not be explained only
by the size or shape of the bacterial prey.

Sequence data characterizing the HNF
communities showed also that not only
very different strains but even closely re-
lated bacterial prey items induced highly
significant differences in the resulting com-
munity composition of flagellates. Gener-
ally, phylotypes from Chrysophyceae close-
ly related to Pedospumella or Spumella-like
subclusters D and E2 were the most abun-
dant bacterivorous flagellates rapidly react-
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ing to addition of bacterial prey of high
food quality. Overall, our experimental
approach combined with pyrosequencing
of the grazer community could provide
important insights regarding the question
which bacterial strains are active in carbon
transfer to the grazer food chain in a par-
ticular 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 community com-
position. 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 Agency of the Czech Republic project

No. 13-00243S (2013-2017), principal in-

vestigator K. Simek.
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Data and Statistics Regular monitoring of the reservoirs Slapy and Rimov:
5 microbial characteristics, chlorophyll and zooplankton
Regular monitoring of the reservoirs Slapy and Rimov:

dissolved and dispersed substances in reservoir water Annual and summer mean concentrations of bacteria, protozoans, microzooplankton,
BOD, (total and after separating algae by filtration) as well as chlorophyll concentrations

Annual and summer (April-September) mean concentrations of chemical constituents and zooplankton in the reservoirs (and inflows to Rimov Reservoir), based on data by

dissolved and dispersed in the surface layers of the Slapy and Rimov reservoirs (Table 1) M. Kariovd, M. Macek, R. Mald, Z. Prachat, |. Seda, K. Simek, M. Sorf, M. Stojdlovd,

were summarized by J. Hejzlar and J. Kopdcek. Samples were taken from 0.1 to 0.4m depth V. Straskrdbovd (vierastr@gmail.com), and P. Znachor are shown in Table 2.

at the deepest points of the reservoirs in three-week intervals, pre-filtered through a 200- Table 2: Mean values of microbial characteristics, zooplankton, chlorophyll a and BOD in the Slapy and

pm polyamide sieve to remove large zooplankton, stored in the dark at 4 °C, and analysed Rimov Reservoirs and inflows. ,Summer: April to September. Sites: S-Slapy and R-Rimov Reservoirs,

within 48 h after sampling. Dissolved constituents were analysed in samples filtered through C-Cernd and M-Mal3e rivers - inflows to Rimov Reservoir. Zooplankton was not sampled in January -

a glass fibre filter with 0.4 pm nominal pore size. Abbreviations in Table 1 are: TON, total

March in Slapy and in January in Rimov.
organic nitrogen; DON, dissolved organic nitrogen; TN total nitrogen; TP, total phosphorus;

TDP, total dissolved phosphorus; COD, chemical oxygen demand; DOC and POC, dissolved SITE VARIABLE LAYER UNIT MEAN VALUE
and particulate organic carbon, respectively. Annual | Summer
Table 1: Annual (n = 17) and summer (April-September; n = 9) mean composition of surface waters BOD, Om mg I O, 2.85
of Slapy and Rimov reservoirs in 2012 BOD, filtered om mg I O, 2.11
. 6 -1
VARIABLES UNIT MEAN VALUES bacteria DAPI Om 10 ml 3.96 6.04
het. nanoflag. Oom 10° ml" 1.86 2.98
Slapy Rimov S chlorophyll a
_ -3
Annual Summer Annual Summer total Ol 3km : (;ng m 753 14.59
zooplankton abundance
- -1
E% E k9 :_1 2;;6 22;3 1::;3 112171 Cladocera herbiv. 0-41m 10° ind m 350.3 364.3
NHZ-N k9 h % s 3'2 3% Copepoda adult 0-41m 10° ind m 45.1 81,2
TOli; k9 h g74 1020 sas 625 total crustaceans adult 0-41m 10° ind m? 296.4 4475
DON pet 736 779 497 518 BOb; om mg "0, 197 208
™ ol 3425 3711 1858 1685 BOD, fitered om maio, ad
» e > o1 Ny - bacteria DAP! om 10° ml* 4071 5.70
Top Hg H 41‘6 24'6 21'9 16'1 het. nanoflag. Om 10° ml! 2.85 4.04
H9 ’ ’ ' ’ ciliates 0-4m per ml 1.11 1.19
COoD mq I 26.9 29.0 20.3 231 chlorophyll a
DOC [ 7.79 8.03 5.40 5.68 R
o 9 ’ iy T s iy total 0-4m mq m’ 7.86 12.21
m ' ' ' ' > 40pm 0-4m mg m* 3.35 6.20
Ca* mq I 19.8 20.4 10.5 10.4 ) )
Mo g I 5o 69 97 97 zooplankton biomass, protein N
Nc{ 9 b 9'6 9'4 6.0 5.8 Cladocera herbiv. 0-40m mg m? 109.3 117.8
a m . . . .
C mg ’ o g . 2o Copepoda 0-40m mg m? 353 38.1
02 mg H 25 ; 2é 5 14; 1 14 1 total crustaceans 0-40m mg m? 148.0 160.4
' J ' ' ' ; BOD om mg I 0 157
cr mq I 13.8 13.8 5.8 5.5 C > 2
_ _ chlorophyll a Oom mg m? 3.82 5.12
Alkalinity (Gran titration) | meq I 0.92 0.89 0.52 0.52 BOD om mg I O 204
Vi o . M 5 P :
COﬂdUCtIVIty at 25°C |JS cm’ 215 216 118 114 chlorophyll a Oom mg m3 4.49 6.26
t For the Year 2013
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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 freshwater ecosystems (J. Hejzlar)

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

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

Projects financed by the State Environmental Fund of the Czech Republic

2012-2014 Reg. code 05611212 Methodology for evaluation of the reservoir ecological
potential (J. Borovec)

Projects financed by the Ministry of Agriculture of CR
2010-2013 Reg. code QI102A265, Determination of the importance of erosion-orig-
inated phosphorus in water bodies endangered by eutrophication (J. Hejzlar)

Projects financed by the Grant Agency of CR

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

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. Kopacek, coordinated by Faculty of Science UK, Praha)

2010-2013 Reg. code EEF/10/E011, Functional role and ecotype divergence in Actino-
bacteria of the Acl lineage (J. Jezbera)

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

2011-2014 Reg. code P504/11/2182, Phytoplankton release of dissolved organic carbon
and its relationship to bacterioplankton composition (J. Nedoma)

2012-2015 Regq. 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. Kopécek)

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

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

2013-2017 No. 13-00243S (K. Simek)

42 Projects 54 ANNUAL REPORT

2013-2015 Reg. code P504/13/17398S Functional diversity of soil microorganisms in
spruce swamp forest and its effect on soil DOM. (J. Borovec, coordinated by
Faculty of Science, USB Ceské Budéjovice)

International projects

2012-2014 Reg. code 264 (pfeshrani¢ni spolupréce Cil 3, CR-Bavorsko, 2007-2013), In-
tegrated Soil and Water Conservation in the Drachensee Catchment. ERDF - Cil 3
(Ministerstvo pro mistnf rozvoj CR) (J. 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. Kube¢ka, B. Helclovd)

Consultancies

2012-2013 Complex assessment of the fish community of the Chabafovice post mining
lake in 2012. Palivovy kombinat Ustf, s.p. (J. Peterka, . Kubetka)

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

2012-2013 Reg. code 2096/2012-SML, A study on water quality of the Lipno Reser-
voir. Povodi Vltavy, s.p. (J. Hejzlar)

2013 Research of separation of reservoir sediments - CREA Hydro Energy o.s. (J. Borovec)
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Students’ theses finished in 2013

Ph.D.

Mgr.

(Ing)
(M.Sc)

Bc.
(B.A)

44 students’ theses finished in 2013

Monika Krolova: Factors affecting the occurrence of littoral vegetation in a reservoir
with storage function (Faculty of Science, University of South Bohemia, Ceské
Bud&jovice, supervised by . Hejzlar)

Ivana Vanitkova: The dynamics of sexual reproduction and ephippia production
of Daphnia in reservoirs (Faculty of Science, University of South Bohemia, Ceské
Budé&jovice, supervised by J. Seda)

Michal Kratochvil: Spatio-temporal distribution and feeding of age 0+ fish in
different reservoir habitats (Faculty of Science, University of South Bohemia, Ceské
Budéjovice, supervised by J. Maténa)

Michal Tuser: Fish detection with modern sonar systems (Faculty of Science,
University of South Bohemia, Ceské Budg&jovice, supervised by J. Kubetka and H. Balk)
Milan Muska: Spatial distribution of fish in reservoirs and lakes (Faculty of Science,
University of South Bohemia, Ceské Budé&jovice, supervised by J. Kube¢ka)

Iva Tomkova: Photochemical transformation of organic fixed nitrogen in natural
waters (Faculty of Agriculture, University of South Bohemia, Ceské Budgjovice,
supervised by P. Porcal)

Lukas Vejiik: The use of artificial spawning substrates in order to understand the
factors influencing the spawning site selection, depth of egq strands deposition and
hatching time of perch (Perca fluviatilis L.) (Faculty of Science, University of South
Bohemia, Ceské Budgjovice, supervised by M. Cech)

Marie Krausova: The relation of metabolism of nitrogen and cation exchange
capacity in acidifies soils of Sumava mountains (Faculty of Science, University of
South Bohemia, Ceské Budé&jovice, supervised by |. Kafia)

Michaela Holubova: Species composition and size of fish schools in open water
habitat of canyon-shaped reservoir (Faculty of Science, University of South Bohemia,
Ceské Budgjovice, supervised by J. Peterka)

Jifi Richta: A comparison of the visual classic method for monitoring ichthyofauna of
newly created post-minig lake Milada (hydric reclaimed opencast mine Chabafovice)
(Faculty of Science, University of South Bohemia, Ceské Budgjovice, supervised by
J. Peterka)

Marek Smejkal: The importance of various types of littoral habitats for fish in
reservoirs (Faculty of Science, University of South Bohemia, Ceské Budgjovice,
supervised by M. Prchalové)

Anna Lachmanova: Diet of selected fish species according to their ontogenetical
state and environmental factors (Faculty of Science, University of South Bohemia,
Ceské Budgjovice, supervised by J. Kubetka and M. Riha)

Tomas Dvordk: Size selectivity of common European fish captured by gillnets
(Faculty of Science, University of South Bohemia, Ceské Budgjovice, supervised by
M. Prchalové)
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(visit www.hbu.cas.cz for the Institute bibliography 1993-2013)
(* authors from other institutions)

A: Papers in International Periodicals
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2075

2076

2077

2078
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2082

Bulit, C.*, Macek, M., Montagnes, D.J.S.*, 2013: Insights on short-term blooms of
planktonic ciliates, provided by an easily recognised genus: Cyrtostrombidium. Acta
Protozoologica, 52 (1): 1-12.

Catalan, |.*, Pla-Rabés, S.*, Wolfe, A.P*, Smol, J.P.*, Rihland, K.M.*, Anderson,
N.J.*, Kopacek, J., Stuchlik, E.*, Schmidt, R.*, Koinig, K.A.*, Camarero, L.*, Flower,
R.J.*, Heiri, O.*, Kamenik, C.*, Korhola, A.*, Leavitt, P.R.*, Psenner, R.*, Renberg,
1.*, 2013: Global change revealed by palaeolimnological records from remote lakes:
a review. J. Paleolimnology, 49 (3): 513-535.

Eiler, A.*, Drakare, S.*, Bertilsson, S.*, Pernthaler, ].*, Peura, S.¥,, Rofner, C.*, Si-
mek, K., Yang, Y.*, Znachor, P., Lindstrom, E.S.*, 2013: Unveiling distribution pa-
tterns of freshwater phytoplankton by a next generation sequencing based appro-
ach. PLOS ONE, 8 (1): e53516.

Frouzova, J., Porak, W.F.*, Johnson W.E.*, 2013: Feeding transition of cultured lar-
gemouth bass (Micropterus salmoides, Lacépede, 1802) from an artificial pelleted
feed to live prey. Journal of Applied Ichthyology, 29 (6): 1364-1366.

Hasselman, D.J.*, Ricard, D., Bentzen, P*, 2013: Genetic diversity and differentiati-
on in a wide ranging anadromous fish, American shad (Alosa sapidissima), is corre-
lated with latitude. Molecular Ecology, 22 (6): 1558-1573.

Jan, J., Boroveg, J., Kopacek, J., Hejzlar, J., 2013: What do results of common sequen-
tial fractionation and single-step extractions tell us about P binding with Fe and AL
compounds in non-calcareous sediments? Water Research, 47 (2): 547-557.
Jezbera, |., Jezberovd, J., Kasalicky, V., Simek, K., Hahn, M.W.*, 2013: Patterns of
Limnohabitans microdiversity across a large set of freshwater habitats as revealed
by reverse line blot hybridization. PLOS ONE, 8 (3): e58527.

Jezberovd, J., Jezbera, J., Hahn, M.W.*, 2013: Insights into variability of actinorho-
dopsin genes of the LG1 cluster in two different freshwater habitats. PLOS ONE,
8 (7): e68542.

Jza, T., Mrkvicka, T., Blabolil, P, Cech, M., Peterka, J., Vasek, M., Kubetka, J., 2013:
Occurrence of age-0 year dwarf pikeperch Sander lucioperca in late summer - an over-
looked phenomenon in reservoirs. Journal of Fish Biology, 83 (5): 1444-1452.

JUza, T., Rakowitz, G.*, Drastik, V., Blabolil, P, Herzig, A.*, Kratochvil, M., Muska,
M., Riha, M., Sajdlov4, Z., Kubetka, J., 2013: Avoidance reactions of fish in the trawl
mouth opening in a shallow and turbit lake at night. Fisheries Research, 147: 154-160.
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Kania, J., Tahovska, K.*, Kopacek, J., 2013: Response of soil chemistry to forest die-
back after bark beetle infestation. Biogeochemistry, 113 (1-3): 369-383.
Kasalicky, V., Jezbera, J., Hahn, M.W.%, Simek, K., 2013: The diversity of the Limno-
habitans genus, an important group of freshwater bacterioplankton, by characteri-
zation of 35 isolated strains. PLOS ONE, 8 (3): €58209.

Klanicova, B.*, Seda, J., Slang, I.*, Slany, M.*, Pavlik, I.*, 2013: The tracing of My-
cobacteria in drinking water supply systems by culture, conventional, and real time
PCRs. Current Microbiology, 67 (6): 725-731.

Komarek, ].*, Zapomélové, E., Smarda, J.*, Kopecky, J.*, Rejmankova, E.*, Woodhou-
se, J.*, Neilan, B.A.*, Komarkov4, J., 2013: Polyphasic evaluation of Limnoraphis ro-
busta, a water-bloom forming cyanobacterium from Lake Atitlan, Guatemala, with
a description of Limnoraphis gen. nov. Fottea, 13 (1): 39-52.

Komérkovd, J., Zapomélova, E., Komarek, |.*, 2013: Chakia (cyanobacteria), a new
heterocytous genus from Belizean marshes identified on the basis of the 16S rRNA
gene. Fottea, 13 (2): 227-233.

Kopacek, J., Cosby, B.].*, Evans, C.D.*, Hrugka, ].*, Moldan, F.*, Oulehle, F*, San-
trackova, H.*, Tahovskd, K.*, Wright, R.F.*, 2013: Nitrogen, organic carbon and sul-
phur cycling in terrestrial ecosystems: linking nitrogen saturation to carbon limitati-
on of soil microbial processes. Biogeochemistry, 115 (1-3): 33-51.

Kopacek, J., Fluksové, H.*, Kafia, J., Porcal, P., Turek, J., Zaloudik, J., 2013: Chemi-
cal composition of atmospheric deposition in the catchments of Ple¢né and Certo-
vo lakes in 1998-2012. Silva Gabreta, 19 (1): 1-23.

Kopacek, J., Fluksova, H.*, Hejzlar, |., Kafia, J., Porcal, P., Turek, J., Zaloudik, J., 2013:
Chemistry of tributaries to Ple$né and Certovo lakes during 1998-2012. Silva Ga-
breta, 19 (3): 105-137.

Kopécek, ., Hejzlar, J., Posch, M.*, 2013: Factors controlling the export of nitrogen
from agricultural land in a large central European catchment during 1900-2010.
Environmental Science & Technology, 47 (12): 6400-6407.

Kopécek, J., Hejzlar, J., Posch, M.*, 2013: Quantifying nitrogen leaching from di-
ffuse agricultural and forest sources in a large heterogeneous catchment. Biogeo-
chemistry, 115 (1-3): 149-165.

Krolova, M., Cizkova, H.*, Hejzlar, |., Polékova, S.*, 2013: Response of littoral ma-
crophytes to water level fluctuations in a storage reservoir. Knowledge and Man-
agement of Aquatic Ecosystems, 408: 07p1-07p21.

Krolové, M., Hejzlar, J., 2013: Protection and support of littoral macrophyte stands by bre-
akwaters on differently exposed shores of the Lipno reservoir. Silva Gabreta, 19 (2): 57-71.
Kubecka, J., Prchalova, M., Cech, M., Drastik, V., Frouzova, )., Hladik, M., Hohau-
sova, E., Jaza, T., Ketelaars, H.A.M.* Kratochvil, M., Peterka, ., Vasek, M., Wagen-
voort, AJ.¥, 2013: Fish (Osteichthyes) in Biesbosch storage reservoirs (the Nether-
lands): a method for assessing complex stocks of fish. Acta Societatis Zoologicae
Bohemicae, 77 (1-2): 37-54.
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Machacek, J., Seda, J., 2013: Over-wintering Daphnia: uncoupling the effects of
temperature and food on offspring size and filtering screen morphology in D. ga-
leata. Journal of Plankton Research, 35 (5): 1069-1079.

Machacek, J., Vanickova, I., Seda, J., Cordellier, M.*, Schwenk, K.*, 2013: Sexual
reproduction of Daphnia in a deep temperate reservoir: the phenology and gene-
tics of male formation. Hydrobiologia, 715 (1): 113-123.

McEnroe, N.A*, Williams, C.J.*, Xenopoulos, M.A.*, Porcal, P., Frost, P.C.*, 2013:
Distinct optical chemistry of dissolved organic matter in urban pond ecosystems.
PLOS ONE, 8 (11): e80334.

Muska, M., Tuer, M., Frouzova, ., Drastik, V., Cech, M., Jaza, T., Kratochvil, M.,
Mrkvicka, T*, Peterka, J., Prchalovd, M., Rtha, M., Vasek, M., Kube¢ka, J., 2013: To
migrate, or not to migrate: partial diel horizontal migration of fish in a temperate
freshwater reservoir. Hydrobiologia, 707 (1): 17-28.

Nedbalové, L.*, Nyvlt, D.*, Kopacek, J., Sobr, M.*, Elster, |.*, 2013: Freshwater lakes
of Ulu Peninsula, James Ross Island, north-east Antarctic Peninsula: origin, geomor-
phology and physical and chemical limnology. Antarctic Science, 25 (3): 358-372.
Petrusek, A.¥, Seda, J., Machacek, J., Riha, M., Prchalové, M., Schwenk, K.*, 2013:
Intraspecific spatial genetic differentiation of a Daphnia species within a long narrow
reservoir. Hydrobiologia, 715 (1): 169-180.

Porcal, P, Dillon, PJ.*, Molot, L.A.*, 2013: Seasonal changes in photochemical pr-
operties of dissolved organic matter in small boreal streams. Biogeosciences, 10
(8): 5533-5543.

Porcal, P., Dillon, PJ.*, Molot, L.A.*, 2013: Photochemical production and decom-
position of particulate organic carbon in a freshwater stream. Aquatic Sciences, 75
(4): 469-482.

Prchalova, M., Kubetka, ., Riha, M., Cech, M., Jiza T., Ketelaars, H.A.M.*, Krato-
chvil, M., Mrkvi¢ka, T., Peterka, J., Vasek, M., Wagenvoort, A.J.*, 2013: Eel attacks
- A new tool for assessing European eel (Anguilla anguilla) abundance and distri-
bution patterns with gillnet sampling. Limnologica, 43 (3): 194-202.

Prchalovd, M., Peterka, J., Cech, M., Kubetka, |., 2013: A simple proof of gillnet sa-
turation. Boreal Environmental Research, 18 (3-4): 303-308.

Riha, M., Hladik, M., Mrkvi¢ka, T., Prchalova, M., Cech, M., Drastik, V., Frouzo-
va, J., J0za, T, Kratochvil, M., Peterka, J., Vasek, M., Kubetka, J., 2013: Post-spa-
whning dispersal of tributary spawning fish species to a reservoir system. Folia Zoo-
logica, 62 (1): 1-13.

Simek, K., Kasalicky, V., Jezbera, |., Horfak, K., Nedoma, J., Hahn, M.W.*, Bass, D.%, Jost,
S*, Boenigk, J.¥, 2013: Differential freshwater flagellate community response to bacterial
food quality with a focus on Limnohabitans bacteria. The ISME Journal, 7 (8): 1519-1530.
Sorf, M.*, Brandl, Z.*, Znachor, P., Vasek, M., 2013: Floating large-volume meso-
cosms as a simple, lowcost experimental design suitable for the variety of lakes and
reservoirs. Fundamental and Applied Limnology, 183 (1): 41-48.
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Tahovska, K.*, Kafia, ., Bérta, .*, Oulehle, F.*, Richter, A.*, Santrt¢kovd, H.*, 2013:
Microbial N immobilization is of great importance in acidified mountain spruce fo-
rest soils. Soil Biology & Biochemistry, 59 (April): 58-71.

Tuder, M., Prchalové, M., Mrkvicka, T., Frouzova, )., Cech, M., Peterka, |., Jiza, T.,
Vasek, M., Kratochvil, M., Drastik, V., Kubetka, J., 2013: A simple method to co-
rrect the results of acoustic surveys for fish hidden in the dead zone. Journal of
Applied Ichthyology, 29 (2): 358-363.

Vagek, M., Prchalova, M., Peterka, J., Ketelaars, H.A.M.*, Wagenvoort, A.J.*, Cech,
M., Drastik, V., Riha, M., Jza, T., Kratochvil, M., Mrkvitka, T., Blabolil, P, Boukal,
D.S.* Duras, ).*, Kubetka, J., 2013: The utility of predatory fish in biomanipulation
of deep reservoirs. Ecological Engineering, 52 (March): 104-111.

Znachor, P., Visockd, V.*, Nedoma, J., Rychtecky, P., 2013: Spatial heterogeneity of
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