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Awards

Professor Karel Simek received the Ho-
norary Gregor Johann Mendel Medal for
Merits in the Biological Sciences. The medal
was awarded to him by the President of the
Academy of Sciences, Professor Jiri Drahos.

Professor Karel Simek is one of the best
known Czech aquatic scientist. He deals main-
ly with the relationships between bacteria
and protozoan predators. His investigations,
such as laboratory culture models or natural
aquatic ecosystems, are always deeply nested
in the context of the broader context of Hyd-
robiology. Most modern molecular-biological
methods are combined with classical methods
of microbial ecology, in particular, fluorescen-
ce microscopy. With this highly valued app-
roach Karel Simek has produced many pu-
blications (according WOS more than 100
publications with IF) with an unusually high
citation response (more than 3500 citations,
with an h-index of 36, one of the the highest
among Czech environmentalists).

Professor Simek graduated from the Fa-
culty of Science at Charles University in
Prague in 1979, obtained his RNDr. desig-

nation in 1980 and his doctorate in 1986.
He qualified as an associate professor in
1997 at the University of South Bohemia
in Ceské Budgjovice, and was appointed
professor of Hydrobiology at Charles Uni-
versity in Prague in 2003. In 2010 he was
awarded the title, Doctor Honoris Causa,
by the Université Blaise Pascal in Clermont
Ferrand, France.

Since 1980 Karel Simek has worked in
the Academy of Sciences Hydrobiology la-
boratories, through several organizational
and departmental restructurings (the la-
boratories were an independent institute
from 1991 to 2005) and has been the head
of the department since 1991. Simek works
closely with a number of leading European
institutes in the field. In addition, he initi-
ated the University of South Bohemia in
Ceské Budéjovice (1991), where he helped
build the field of Hydrobiology and mento-
red a number of successful graduates. He
also lectures on the microbial ecology of
water at several universities. He is a mem-
ber of various professional Hydrobiology
councils at the University of South Bohemia
in Ceské Budé&jovice and other universities.
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Director’s preface

Dear readers and friends,

thank you for the interest in the work of
the Institute of Hydrobiology (IHB). It was
another busy year in the life of the insti-
tute. Besides our current aquatic research
activities, 2015 was marked by an overall
evaluation of the institute and its teams
(part of the periodic process of the whole
Czech Academy of Sciences). The evalua-
tion was done by two groups of mainly for-
eign evaluators and touched upon most of
the institute’s activities during the 2010-
2014 period (scientific outputs, applied re-
search, work for the professional commu-
nity, education and popularization, SWOT
analysis and future research plans). We

produced many tens of pages of condensed
reports to which all the team members con-
tributed. The evaluation process continued
throughout all of 2015, and culminated in
an autumnal on-site visit of the evaluation
commissions, with the results just released
in January 2016.

It is a long-lasting tradition at the in-
stitute that all our colleagues do their jobs
with real love and dedication, just like their
favourite hobby. |'am pleased to report that
the commissions recognized this warm and
diligent attitude and our teams received
evaluations ranging from good to excel-
lent. The highest credit was given to the

Milada Lake created from opencast brown coal mine site. / ezero Milada vzniklé zatopenim
povrchového hnédouhelného dolu. Foto: J. Peterka.
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Uvod Feditele Gstavu

Vazeni ¢tenafi a pratelé,

dékuji Vam za vés zdjem o préci Hydrobio-
logického dstavu. Byl to dal3i narocny rok
v Zivoté dstavu. Kromé probihajicich vod-
nich vyzkumnych aktivit se rok 2015 nesl
ve znameni hodnoceni Gstavu a jeho jed-
notlivych tymd v ramci celé Akademie véd
Ceské republiky. Hodnocenf bylo provede-
no dvéma skupinami prevézné zahrani¢nich
hodnotiteld a sledovalo vétsinu dstavnich
aktivit v letech 2010-2014 (védecké vystu-
py, aplikovany vyzkum, odborna ¢innost, po-
pularizace a vzdéldvani, analyza nedostat-
kd a budoucf vyzkumné plény). Vzniklo tak
mnoho desitek stran zprdv, na jejichZ for-
mulaci se podileli v3ichni ¢lenové vyzkum-
nych tymd. Hodnoceni pracovist probihalo
po cely rok 2015 a vyvrcholilo podzimnimi
navstévami hodnoticich komisf na pracovi-

stich. Vysledky hodnoceni byly ozndmeny
zatatkem ledna 2016, avsak organicky pat-
I k udélostem r. 2015.

Je dlouhodobou tradici, Ze zaméstnan-
ci Ustavu vykondvaji svoji praci s opravdo-
vou laskou a osobnim nadSenim, pro mno-
hé prertstajici v jejich hlavni konicek. Jsem
potésen, Ze tento pozitivni piistup byl oce-
nén i hodnotici komisi a nase oddéleni byly
ohodnoceny v rozmezi velmi dobfe az vybor-
né. Nejvy3si ohodnoceni si vyslouZilo oddéle-
ni mikrobidlni ekologie vody pro své ,svétové
viid¢i postaveni a fantastickou ekologickou
praci na mikroskopické drovni umoZriujici roz-
Siteni pohledu na celou dynamiku sladkovod-
niho ekosystému” (preklad citace z hodnotici
zpravy). Oddéleni hydrochemie a ekosysté-
mového modelovan bylo také ohodnoceno

Rimov Reservoir during drought year of 2015. / Vodni nddrz Rimov béhem suchého roku 2015.

Foto: P. Znachor.

For the Year 2015

Uvod feditele astavu 7



Department of Aquatic Microbial Ecolo-
gy (AME) for “world leading research and
fantastic ecological work at the microscop-
ic level, which can be scaled to understand
global freshwater ecosystem dynamics”
(quoted from the evaluation report). The
Department of Hydrochemistry and Eco-
system Modelling (HEM) also was grad-
ed as outstanding team with very good
scientific output. The activities of the De-
partment of Fish and Zooplankton Ecolo-
gy (DFZE) were recognized as good and
relevant to the ecology of reservoirs. We

Plesné Lake, Bohemian Forest. / Plesné
jezero, Sumava. Foto: |. Kopdcek.
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received valuable recommendations to im-
prove the quality of our investigations
concerning the integration of research, in-
creasing international visibility and employ-
ment of cutting edge methods.

Every such evaluation is an opportu-
nity to think who we are and where are
we going. The traditional niche of the IHB
are complex studies of lakes and reser-
voirs “from nutrients to fish” and “from the
catchment to the outflows” was generally
approved by the evaluation process. With
challenges arising from the societal needs
(wise management of the landscape, meet-
ing the consequences of climatic change,
increasing pressure on natural resources
and ecosystem services) there will be in-
creasing need for a complex ecological ap-
proach and for integrating investigations
from a number of research institutions.
Our most significant step in this direction
is the participation in The National Infra-
structure for Comprehensive Monitoring
of Soil and Water Ecosystems in the Con-
text of Sustainable use of the Landscape
(SOWA), which was approved in 2015 and
officialy started on January 1%, 2016. Our
institute, together with the Institute of Soil
Biology and the Biology Centre CAS, are
the parent institutions of the SOWA infra-
structure. Promoting soil and water con-
cepts emphasises the processes common to
both environments and is an exciting area
for more comprehensive landscape interac-
tions. It is certain that we shall read much
more on these topics in the years to come.

Let me finish this introduction with
thanks for your interest in and support of
our work, and with my best wishes to you
and our vital waters.

Jan Kubeéka
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jako vyborny tym s velmi dobrymi védecky-
mi vystupy. Aktivity oddéleni ryb a zooplan-
ktony byly hodnoceny velmi dobie a odpovi-
dajici ekologii nadrzi. Zaroveri s hodnocenim
byly predstaveny i doporucent ke zlepsent vy-
zkumné préce Ustavu spodivajici ve vétsi in-
tegraci préce jednotlivych oddéleni, vétsim
zviditelnéni Ustavu a zapojeni nejnovéjsich
metod a poznatkd.

Kazdé takové hodnoceni je prileZitost
k zamysleni, kde jsme a kam sméfujeme.
Tradi¢ni kladné hodnocenou nikou vyzkumu
Hydrobiologického Gstavu jsou komplexni
studie jezer a vodnich nadrzi z pohledu od Zi-
vin k rybdm a z povodi do odtoku. S pfi-
chazejici spoletenskymi potiebami (péce
o krajinu, globaln oteplovani, vzrastajici tlak
na piirodnf zdroje a dlohu ekosystému) bude
vzristajici poptavka po komplexnich ekolo-
gickych studiich a integraci vyzkumnych za-

mérd s ostatnimi vyzkumnymi institucemi.
Nevyznamnéjsim krokem v tomto sméru je
nade G¢ast v Narodni infrastrukture pro cile-
ny monitoring padnich a vodnich ekosysté-
mu v kontextu udrZitelného vyuZivani kraji-
ny (SOWA), ktera byla odsouhlasena v roce
2015 a oficidlné zacala fungovat od 1 led-
na 2016. N&$ Gstav spolu s Ustavem piid-
ni biologie a Biologickym centrem AV CR
jsou hlavnimi materskymi institucemi vznik-
|é infrastruktury SOWA. Mnohé ekologické
procesy v plidéch a vodach jsou stejné a za-
méreni na interakce pidy a vody pfispéje
ke zlep3enf studia krajinnych vazeb. Je zr'ej-
mé, Ze o tomto téma jesté mnoho uslysime.
Rad bych ukondil tento Gvod podéko-
vanim za vas zéjem a podporu nasi prace
a popral vam i nasim vodnim ekosystémam

dobré Casy.
Jan Kubecka

Zadni Staw, Tatra Mountains, Poland. / Pleso Zadni Staw, Vysoké Tatry, Polsko.

Foto: J. Kopdcek.
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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 processes

that influence the chemical composition
and quality of surface waters. We focus
especially on processes in lentic waters -
mountain lakes, reservoirs, and ponds, but
we also pay considerable attention to the
hydrology and water chemistry of runoff
from different types of catchments, and to
selected processes in the soil environment
that influence transport of mineral and or-
ganic substances into surface waters. One
part of our research is linked to long-term
monitoring of model reservoirs, especially

10 Deparments

the Slapy and Rimov Reservoirs in the catch-
ment of the Vltava River; another impor-
tant area of study involves alpine lakes in the

Water quality sampling
from a Tatra Mountains
lake. / Vzorkovdnf kvality
vody v tatranském plese.
Foto: P. Porcal.

Tatra Mountains and mountain lakes in the
Bohemian Forest (Sumava). For a more de-
tailed understanding of key processes we
complement our monitoring activities with
field and laboratory experiments and with
the application of mathematical models.
Two crucial areas of our research concern
eutrophication and acidification of aquat-
ic 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 ekosystémové-
ho modelovani zkouméme biogeochemic
ké kolobéhy Zivin a procesy, které ovliv-
Auji chemické sloZent a kvalitu povrchovych
vod. Zaméfujeme se predevsim na proce-
sy ve stojatych vodach - horskych jeze-
rech, Gdolnich nadrzich a rybnicich, ale vel-
kou pozornost vénujeme také hydrologii
a chemickému sloZenf odtoku vody z riz-
nych typd povodi a vybranym procestim
v ptdnim prostiedi, které ovliviuji odnos
mineralnich a organickych latek do povr-
chovych vod. Jedna ¢st nasich studif je
zaloZena na dlouhodobém monitoringu
modelovych nadrzi, zejména nadrzi Slapy
a Rimov v povodi Vltavy, druhou oblastf
je vyzkum alpinskych jezer v Tatrach a les-
nich horskych jezer na Sumavé. Pro detailni
studium kli¢ovych procesd tento monito-

Flow injection analysis. /
Pritokovd vstrikovaci
analyza. Foto: P. Porcal.
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ring doplfiujeme terénnimi a laboratorni-
mi experimenty a rovnéz aplikaci matema-
tickych modeld. Dvéma stéZejnimi tématy
badanf jsou eutrofizace a acidifikace vod-
nich ekosystém.

Eutrofizace je obohacovani ekosysté-
mu Zivinami, jejimz ddsledkem je ve sto-
jatych vodach intenzivni tvorba organické
hmoty fas, sinic a vodnich rostlin, ¢asto
doprovézend nezadoucim vyskytem vod-
niho kvétu, anoxiemi vody nade dnem,
zhor3enou jakosti vody atd. N&3 vyzkum
eutrofizace pokryva vechny podstatné
aspekty této problematiky od urcovéni
a fizenf zdrojl Zivinového znecisténi v po-
vodi, pfes transport Zivin fi¢ni siti do na-
drzi, az po podminky pro realizaci Zivin pfi
tvorbé biomasy ve vlastni nadrzi. Pro hod-
nocenf vyznamnosti riznych prirodnich

oddéleni 11



and aquatic macrophytes, often accompa-
nied by an unwelcome incidence of water
blooms, anoxia of water above the bot-
tom, decrease in water quality, etc. Our eu-
trophication research covers all important
aspects of this issue: determination and
management of sources of nutrient pol-
lution in catchment areas, research on the
transport of nutrients via river networks
into reservoirs, and investigations of the
conditions necessary for nutrients to ac
tually trigger the production of biomass in
a reservoir. To evaluate the importance of
various natural and anthropogenic sources
of nitrogen and phosphorus in individual
catchments we use mathematical models of
varying complexity, from simple empirical
mass-balance equations to dynamic com-
plex models based on detailed descriptions
of hydrological, physico-chemical, and bio-
chemical processes in the soil, in ground-
water, and in the river network. We evolve
and develop methods to determine differ-
ent nutrient forms and their accessibility
within the catchment area and during their
in-reservoir cycling between the sediments

12 Deparments

A freshly formed iron hydroxide
layer on the top of the sediment
after one week exposure of the
sediment core to oxic atmosphere.
/ Cestvé vysrdZend vrstva hydro-
xidu Zelezitého po vystaveni sedi-
mentu oxické atmosfére po dobu
jednoho tydne. Foto: P. Porcal.

and the water column. A more recent ad-
dition to our research in this area has been
the influence of environmental conditions
and reservoir management on aquatic mac-
rophytes.

In our research on the recovery from
acidification of mountain lake ecosystems
and their catchment areas, we exploit the
unique opportunity to understand reac-
tions in different terrestrial and aquatic en-
vironments to atmospheric pollution, that
was extreme in Central Europe during the
1970s and 1980s, but that has returned to
levels from the first half of the 20*" century
in the last two decades. While the level of
atmospheric pollution by sulphur and nitro-
gen compounds entering the catchments is
currently very low, acidification levels in the
soil and waters remain relatively high and
ecosystem recovery is gradual. Forest die-
back in lake catchments due to bark beetle
infestation enables us to investigate the dy-
namics of interactions between plants and
microbial communities in the soil. It also
gives us the opportunity to study the ef-
fects of disturbed equilibria in the soil on
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a antropogennich zdroji dusiku a fos-
foru v konkrétnich povodich pouZivame
matematické modely o rdzné sloZitosti,
od jednoduchych empirickych bilan¢nich
rovnic az po dynamické komplexni modely

Sediment sampling
equipment. / Zarizeni
k odbéru sedimentad.
Foto: T. Hubdcek.

pracujici s detailnim popisem hydrolo-
gickych, fyzikélné-chemickych a bioche-
mickych procest v pidé, podzemnf vodé
a v fenf siti. Vyvijime a dale rozpracova-
vame metody pro stanoveni raznych fo-
rem Zivin a jejich dostupnosti v povodf
i ve vnitronddrzovém kolobéhu mezi se-
dimenty a vodnim sloupcem. V posledni
dobé byla vyzkumné problematika oddé-
leni doplnéna o studium vlivu environ-
mentélnich podminek a nadrzového ma-
nagementu na vodni makrofyta.

For the Year 2015

PFi studiu zotavovani ekosystémd hor-
skych jezer a jejich povodi z acidifikace ne-
boli okyseleni, vyuZivame unikatni pfile-
Zitost k porozuméni procesdim v rdznych
slozkach terestrického a vodniho prosttedi

pfi jejich reakci na zneclisténi atmosfé-
ry, které bylo ve stfednf Evropé v 70. az
80. letech 20. stoleti extrémni, ale jez
se v dvou poslednich desetiletich vrati-
lo na droveri z prvni poloviny 20. stoleti.
| kdyZ je atmosférické znecisténi slouce-
ninami siry a dusiku vstupujici do povodi
v soucasnosti velmi nizké, v padnim i vod-
nim prostredi okyseleni dosud pretrvava
a zotavovani ekosystém( probiha jen po-
stupné. Odumirani lesnich porostd v po-
vod horskych jezer na Sumavé v désledku

Oddéleni 13



the export of nutrients and organic com-
pounds into surface runoff and their en-
suing impacts on lake ecosystems. Acidi-
fied mountain catchments are also useful as
model localities for research on the causes
and effects of the long-term rise in the con-
centration of humic substances in the out-
flow from catchments. This phenomenon is

observed in many temperate parts of the
world and impacts both lake ecology and
drinking water quality. Our current pho-
tochemistry studies of humic substances
show interesting relationships between hu-
mic substances in the aquatic environment
and the availability of nutrients and micro-
bial production in the aquatic ecosystem.

Zooplankton sampling
from a Tatra Moun-
tains lake. / Vzorkovdni
zooplanktonu z tatran-
ského plesa. Foto:

J. Kopdcek.

Department of Aquatic Microbial Ecology

The Department of Aquatic Microbial Ecol-
ogy is focused on researching freshwater
microscopic organisms. There are two main
groups of aquatic microorganisms, and they
differ by function. The first group, the au-
totrophs, consist of microscopic algae and
cyanobacteria which are jointly referred to
as phytoplankton. They are responsible for
creating new organic matter via photosyth-
esis. The second group, the heterotrophs,
are the bacteria and the protozoa which,

14 Departments

on the contrary, co-operate on the decom-
position of organic matter. Because the
methodology is different for each group of
organisms, our department has two inter-
linked working groups, concerned with the
ecology of aquatic bacteria and protozoa,
and the ecology of phytoplankton.

The group focusing on the ecology of
aquatic bacteria is interested in the taxono-
my of freshwater bacteria, their biogeogra-
phy, function, and their role in food chains.
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karovcové kalamity poskytuje moznost sle-
dovat dynamiku interakci mezi rostlinami
a mikrobidlnimi spolecenstvy v pidé a di-
sledky narugeni jejich rovnovah pro od-
nos Zivin a organickych latek do povrcho-
vého odtoku a nésledné zkoumat dopady
na vodni ekosystém jezer. Okyselenim po-
stizend horska povodi také vyuzivame jako
modelové lokality pro vyzkum pficin a dd-
sledkd dlouhodobého nardstu koncentra-
¢ huminovych latek v odtoku z povodi,
ke kterému dochazi v mirném klimatic-

Colony of a green alga
Dictyosphaerium with oval
shaped cells on mucilagi-
nous stalks. / Kolonie ze-
lené fasy Dictyosphaerium
s ovdlnymi burikami spoje-
nymi slizovymi stopkami.
Foto: P. Znachor.

kém pasmu na mnoha mistech zemékoule
a jenz ma dopady i na ekologii jezer a ja-
kost vodnich zdroji. Nase soucasné stu-
die fotochemie huminovych latek ukazujf
zajimavé souvislosti mezi pritomnosti hu-
minovych latek a dostupnosti Zivin ¢ mi-
krobidlni produkci ve vodnim ekosystému.
Nase soucasné studie fotochemie humino-
vych latek ukazuji zajimavé souvislosti mezi
huminovymi ltkami ve vodnim prostredi
a dostupnostf Zivin ¢ mikrobidlni produk-
ci ve vodnim ekosystému.

Oddéleni mikrobilni ekologie vody

V oddéleni mikrobiélni ekologie vody se
zabyvédme vyzkumem mikroskopickych or-
ganismd, které Ziji ve sladkych vodach.
Pfedmét naseho zdjmu, vodni mikroorga-
nismy, se podle funkce déli na dvé skupi-
ny, z nichZ prvni (autotrofové) je tvorena
mikroskopickymi Fasami a sinicemi (sou-
hrnné nazyvanymi fytoplankton) a je zod-
povédnd za tvorbu nové organické hmoty
fotosyntézou. Druhou skupinu tvoif hete-
rotrofové - jsou to bakterie a prvodi, ktef{

For the Year 2015

naopak spolupracuji na rozkladu odumfre-
|é organické hmoty. ProtoZe se metodické
pristupy ke studiu obou skupin lisf, fungu-
ji z praktickych dtvodd v nasem oddéleni
dvé Gzce provézané pracovni skupiny, za-
méfené (1) na studium ekologie vodnich
bakterif a prvokd, a (2) na studium ekolo-
gie fytoplanktonu.

Skupina ekologie vodnich baktérii se
zabyv4 taxonomif sladkovodnich bakterif, je-
jich biogeografii, funkdi, a jejich zapojenim

Oddéleni 15



In aquatic bacterial taxonomy, we try to
find out which of the bacteria actually live
in freshwaters - there are only some spe-
cies or groups. We concentrate on two
groups, betaproteobacteria and actinobac-
teria, which are typical for freshwaters (in-
cluding 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 us-
ing unique methods developed by our re-
searchers. Aquatic bacterial biogeography
is a very young field of study and basic in-
vestigations on where and why different
bacterial groups occur have only recently
begun. Our researchers are contributing
significantly to its development. We also
study the unique microbial communities in
acidified Bohemian Forest lakes as well as
the development of microbial populations
in a lake emerging in a former brown-coal
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Filamentous cyanobacte-
rium from genus Dolicho-
spermum, which recently
went through thorough ta-
xonomic revision. / Vldkni-
td sinice rodu Dolichosper-
mum, ktery neddvno prosel
rozsdhlou taxonomickou
revizi. Foto: P. Znachor.

quarry which is being inundated. The study
of the functions of aquatic bacteria (the
types of organic substances they decom-
pose and utilise, how quickly they grow)
and of bacteria in relation to other organ-
isms (protozoa and small animals feed on
them and viruses attack them) is a classical
field within aquatic microbiology. We have
made significant contributions to the cur-
rrent general trend in this field: attempts
at maximum distinguishment of the indi-
vidual species or taxonomic groups of bac-
teria and protoza involved in the processes
studied. The work of professor Karel Simek
(one of the most cited Czech ecologists) in
this field is especially valued by the interna-
tional scientifc community. He has contrib-
uted significantly to understanding the re-
lationships between bacteria, protoza, and
viruses: the protoza influence the compo-
sition of bacterial communities by prefer-
ential feeding on certain species, types or
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do potravnich Fetézct. V taxonomii slad-
kovodnich bakterif studujeme jaké bakte-
rie viibec ve vodach Ziji - jsou to jen ur-
¢ité druhy nebo skupiny. Soustfedujeme
se na dvé typické skupiny sladkych vod
(véetné nagich): betaproteobakterie a ak-
tinobakterie. PouZivédme molekuldrni meto-
dy, zaloZené na studiu genetické informace
bakterii. Vyznamné Gspéchy jsme doséhli
pri izolaci a kultivaci vodnich bakterif uni-
kétnimi metodami, vyvinutymi nasimi pra-
covniky. Biogeografie vodnich bakterii je
obor teprve shromazdujicf zakladnf poznat-
ky (kde se které bakterie vyskytujf a pro¢)
a nadi pracovnici vyznamné pfispivaj k je-

Photomicrographs of flagellate bacterivory

on specific bacterial populations shown as
overlay images (DAPI, Alexa546, and fluo-
rescein isothiocyanate (FITC) stained). Red
colour represents CARD-FISH probe for CRY1
(heterotrophic) lineage of cryptophytes, ye-
llow represents CARD-FISH for Limnohabi-
tans sp. in food vacuoles of the flagellate and
blue is DAPI. Scale bar is 2 um. / Mikrofoto-
grafie bicikovce s pohlcenymi bakteriemi

v potravni vakuole sloZeny ze tif barevnych
kandld s vyuzitim i rdznych vinovych dé-
lek pri barveni bunék. Byly pouZzity tyto flu-
orochromy: DAPI, Alexa546, a fluorescein
isothiocyanate (FITC): cervend barva repre-

vodni mikrobiologie patfi studium funkce
vodnich bakterif (jaky typ organickych 13-
tek rozkladaji a vyuZivaji, jak rychle ros-
tou) a jejich dalstho osudu ve vodnim pro-
stfedi (bakteriemi se Zivi prvoci a drobni
Zivocichové a napadajf je viry). Sou¢asnym
obecnym trendem, ke kterému pfispivame
vyznamnymi poznatky, je dovedeni toho-
to studia na co nejvyssi Groveri taxonomic
kého rozligenf (jednotlivé druhy ¢&i skupiny
bakterii a prvokd). Ve svété jsou cenény
zejména préce profesora Karla Simka (jenz
které zasadné prispivaji k pochopenf vzta-
hd mezi bakteriemi, prvoky a viry: prvoci

zentuje CARD-FISH sondu pro CRY1, coz je heterotrofni linie Cryptophyta; Zlutd reprezentuje
CARD-FISH sondu pro bakterie rodu Limnohabitans v potravnich vakuoldch bicikovce; modrd
zvyrazriuje mista s navdzanych fluorochromem DAPI. Foto: V. Grujci¢ a J. Nedoma.

jimu rozvoji. Studujeme také unikatni mi-
krobidlni spolecenstva v okyselenych 3u-
mavskych jezerech a vyvoj mikrobiélniho
osidlenf jezera vznikajiciho v zaplavovaném
hnédouhelném lomu. Mezi klasické obory
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ovliviujf sloZenf baktérif tim, Ze uprednost-
nuji jako potravu rGzné druhy, typy, nebo
velikosti bakterii. Tim se méni rychlost pre-
nosu organické hmoty potravnimi Fetézci
pres zooplankton aZ k rybam.
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sizes of bacteria. This changes the rates
of transfer of organic matter in the food
chain via the zooplankton all the way up
to the fish.

The phytoplankton ecology group fo-
cuses on the research of phytoplank-
ton (consisting of microscopic algae and
cyaonobacteria) in terms of their taxono-
my, ecology, ecophysiology, and interac-
tion with bacteria. Internationally, our
institute is one of the most respected re-
search centers dealing with the taxonomy
of cyanbacteria (also known as blue-green
algae), which are known for their tenden-
Cy to create unpleasant and dangerous wa-
ter blooms. Our aim is to describe and
reliably distinguish individual species us-
ing a combination of classical (microsco-
py) and modern (molecular) methods. Our
institute hosts a unique collection of sev-
eral hundred strains of cyanobacteria and
algae isolated from various types of fresh-
waters. Our group tries to identify factors
responsible for certain species or groups
of algae or cyanobacteria being in a giv-
en place and time. We study competition
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for resources between phytoplankton spe-
cies, the influence of extreme rainfall on
the taxonomic composition of phytoplank-
ton communities, and the differences be-
tween phytoplankton composition in dif-
ferent reservoir areas. We also focus on
long-term changes in phytoplankton com-
position caused by global climate change. In
algal and cyanobacterial ecophysiology, we
concentrate on the relationship between
the physiological traits of individual species
and their occurrence in an aquatic ecosys-
tem. Here, our development and implemen-
tation of modern fluoresecent methods has
gained us a considerable international rep-
utation. The methods consist of marking
cells using special fluorescent labels. This
then enables microscopic comparisons of
the qualities of individual cells, such as pro-
ducion of certain substances, growth rates,
cell damage or vitality. Research on the in-
teraction of phytoplankton and bacteria is
focused on factors influencing the produc
tion of organic substances by phytoplanton
and their impact on the composition, activ-
ity, and growth of bacteria.

Zooplankton sampling from
a Bohemian Forest lake. /
Vzorkovdni zooplanktonu
ze Sumavského jezera. Foto:
J. Kopdcek.
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Phytoplankton of the
Rimov Reservoir domina-
ted by desmids in summer
2015. / Krdsivky tvorict
Fytoplankton fimovské
nddrzZe v lété 2015.

Foto: P. Znachor.

Skupina ekologie fytoplanktonu se za-
byvé vyzkumem mikroskopickych fas a sinic
(tj. souhrnné fytoplanktonem) z hlediska
jeho taxonomie, ekologie, ekofyziologie
a interakce s bakteriemi. V taxonomii si-
nic, znamych jejich schopnosti tvofit ne-
prijemné a nebezpecné vodni kvéty, pat-
¥ nase oddéleni mezi vyznamna svétovd
pracovisté. Cilem je popis a spolehlivé roz-
liseni jednotlivych druhd za pouziti kombi-
nace klasickych (mikroskopie) a modernich
piistupd (molekularni metody). Na nasem
pracovisti se nachdzi unikatnf sbirka né-
kolika set kment sinic a fas izolovanych
z rtznych druhl sladkych vod. V ekologii
fytoplanktonu hleddme faktory zodpovéd-
né za to, Ze se dané druhy nebo skupiny
Fas ¢ sinic vyskytuji v dany ¢as na daném
misté. Studujeme kompetici mezi dru-
hy fytoplanktonu (soutéZ o zdroje), vliv
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extrémnich sraZzek na sloZenf fytoplank-
tonu a na jeho rozdilnost v raznych mis-
tech Gdolnich nédrzi, a déle dlouhodobé
zmény ve sloZeni fytoplanktonu v zévis-
losti na globalni zméné klimatu. V ekofy-
ziologii fas a sinic hledame vztahy mezi
vlastnostmi jednotlivych druhl a jejich
schopnosti uplatnit se ve vodnim ekosys-
tému. Mdme vyznamné postaveni v po-
uzivani a vyvoji modernich fluorescenc¢-
nich metod, umoZriujicich oznacit buriky
specialnimi sviticimi znackami a v mikro-
skopu na zakladé toho srovnavat vlast-
nosti jednotlivych bunék (produkci urci-
tych latek, rychlost rdstu, neporusenost
¢i zivotaschopnost). Pri studiu interakce
fytoplanktonu a bakteri jde o vyzkum
faktor ovliviiujici produkci organickych
latek fytoplanktonem a jejich vliv na slo-
Zenf, aktivitu a rast bakterif.
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Department of Fish and Zooplankton Ecology

The Department of Fish and Zooplankton
Ecology focuses its research on the high-
est trophic levels in freshwater ecosystems,
zooplankton and fish, and is divided into
two sub-teams with different research and
methodological approaches.

The Zooplankton Ecology Group (ZEG)
conducts traditional zooplankton studies
to follow evolutionary adaptations of key

Daphnia species, using genetic approaches.
A basic principle of the group’s work is the
combination of field and laboratory tech-
niques, where working hypotheses for lab-
oratory experiments grow out of data ob-
tained during fieldwork. The research focus,
the genus Daphnia, is also a substantial and
preferred food resource for planktivorous
fish and, as such, forms an important link
in the food pyramid and between the two
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groups of the department. Currently the
work of the Zooplankton Ecology Group
falls into five research areas:
o Studies of the interactions of troph-
ic state, fish and zooplankton.
o Analyses of long-term changes in the
zooplankton of model reservoirs.
o Genetic studies of the populations of
the most common European hybrid

Sumec velky (Silurus glanis)
odpocivajici ve vétvich za-
topeného stromu, jezero
Most. / Wels catfish (Silurus
glanis) resting in branches
of flooded tree, Most Lake.
Foto: |. Peterka.

complex Daphnia longispina and of
their links to biotic and abiotic factors.

o “Founder effect” of newly colonized
ecosystems of lakes in former coal
quarries.

o Physio-ecological adaptations of the
most common species Daphnia galea-
ta, with exceptional plasticity.

The Fish Ecology Unit (FishEcU) func-
tions largely as a national and international
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Oddéleni ekologie ryb a zooplanktonu

Pfedmétem zéjmu oddéleni eklogie ryb
a zooplanktonu je vyzkum nejvyse po-
stavenych trofickych drovni ve sladkovod-
nich ekosystémech - Zivocisného plankto-
nu (oznacovaného jako zooplankton) a ryb.
ProtoZe obé studované trofické Grovné vy-
Zaduji odlisné metodické pristupy je od-
délenf tvoreno dvéma specializovanymi la-
boratoremi.

Predmétem studia laboratore ekologie
zooplanktonu (ZEG - Zooplankton Eco-
logy Group) jsou hlavné planktonni ko-
rysi velkych a hlubokych nddrzi, v nasich
podminkéch predevsim prehradnich nadrzi
a v posledni dobé také novych typl nadrzf
vznikajicich zatopenim dulInich jam. Zvlast-
ni pozornost je vénovéna filtrujicimu tzv.
herbivornimu zooplanktonu, ktery v3ak je
schopen filtrovat nejen fytoplankton, ale
obecné (astice rozptylené ve vodé vet-
né detritu a bakterioplanktonu. Jednd se

Instalace tenatovych
siti na jezefe Medard. /
Gillnets instalation in
Medard Lake. Foto:

. Peterka.
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zejména o perloocky rodu Daphnia, kte-
ré zaroveri jako vyznamnd a preferovand
slozka potravy planktivornich ryb tvorf di-
leZity spojovaci ¢ldnek v potravni pyrami-
dé. Z&kladnim principem préce je kombina-
ce terénnich a laboratornich pfistupd, kdy
pracovni hypotézy pro laboratorni experi-
menty vychézeji z poznatkd ziskanych pfi
terénnich sledovénich. V sou¢asné dobé se
v zaméfeni laboratofe kombinuje pét vy-
zkumnych rovin:
o Studieinterakef GZivnosti, ryb azooplank-
tonu ve smyslu ovliviiovani druhového
i velikostniho sloZeni a ¢asoprostorové
distribuce zooplanktonu.
o Analyzy dlouhodobych zmén v zooplan-
ktonu modelové nadrze.
o Genetické studie populaci, v Evropé nej-
rozsitenéjsiho, hybridniho komplexu
D. longispina a vazeb na abiotické a bio-
tické faktory.
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body in charge of quantitative fish stock as-
sessments in lakes and reservoirs with its
main research topics being the spatio-tem-
poral distribution of fish abundance and
biomass, species- and size-specific behav-
ioural traits, foraging ecology and role in
trophic webs, and methodology of quan-
titative sampling of fish communities. The
research results improve our general knowl-
edge about fish and their role and influence
within the whole aquatic ecosystem as well
as providing qualified advice and support to
practitioners managing fish stocks in lentic
water environments.

Great emphasis is placed on research and
development of methods for quantitative
sampling of fish stocks. In this particular
field FishEcU is a world leading research
group in horizontal acoustic methods, gaug-
ing their limitations, determining the rela-
tionships between fish size and the strength
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Vzorkovdni ben-
tosu v litordlu nd-
drze Novd Ri%e. /
Sampling benthos
in littoral areas
of Novd Rise
Reservoir. Foto:
L. Vejtik.

of their acoustic echoes, improving the ac-
curacy of acoustic detection of fish larvae,
juveniles and aquatic invertebrates, and last
but not least, the use of acoustic methods
in research on fish behaviour. In addition
to acoustic methods, the group draws on
its tradition of passive and active fishing
gear, developing sampling methods using
electrofishing, beach seining, purse sein-
ing, trawling and gillnetting. FishEcU great-
ly contributed to the understanding of the
ecology of lentic ecosystems through its
results obtained by gillnetting, a common
sampling method.

FishEcU research also clarified the hith-
erto little-understood behaviour patterns
of fishin large inland waterbodies, and their
trophic role in these ecosystems. The role
of fish was assessed both from a "bottom-
up” (food accessibility for fish under different
conditions) and a "top-down" perspective
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o Vyzkum vyhody zakladatele (priority
effect) nové kolonizovanych biotop(i
jezer po tézbé uhlia nasledné konfron-
tace se zménou prostredi po koloniza-
ci rybami.

o Vyzkum fyziologicko-ekologickych adap-
taci nejbéznéjsiho druhu Daphnia galea-
ta, vykazujiciho mimoradnou plasticitu.

Hlavni népIni laboratofe ekologie ryb
(FishEcU - Fish Ecology Unit) je vyzkum
ryb ve velkych vnitrozemskych vodach, ze-
jména ddolnich nddrZi a jezerech, se za-

Viypousténi znacenych
Stik obecnych (Esox lu-
cius), jezero Milada. /
Release of tagged pike
(Esox lucius), Milada
Lake. Foto: J. Peterka.

obsédek. Jde hlavné o aplikace horizontélnich
akustickych metod, odhalovani jejich limita-
cf, zjistovanf vztaht mezi velikosti ryb a sily
jejich akustického ozvu, zpresriovani akus-
tické detekce rybich larev a juvenild, vod-
nich bezobratlych a v neposledni fadé vyuziti
akustickych metod pfi vyzkumu chovanf ryb.
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mérenim na odhaleni zakonitosti v rozmis-
téni, 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 prohloubeni znalosti o rybach
a jejich roli a vlivu na cely vodnf ekosystém,
a jednak jsou vyuzivany pro navrhy manage-
mentu rybich obsédek ve stojatych vodach.

Znatné Gsili je vénovano vyzkumu a vyvo-
ji metod pro kvantitativni vzorkovanf rybich

Vedle akustickych metod ma laborator vel-
kou tradici v pouZivani pasivnich a aktivnich
lovnych prostedkd. Rozviji metody vzorko-
vani elektrolover, zatahovymi, koSelkovymi,
vle¢nymi a tenatovymi sitémi, pro manipu-
la¢nf odlovy a pro studie migraci ryb vyuzi-
vé téZ odlovd do vrsi a vézencd.
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(fish as consumers feeding on organisms
from lower trophic levels and the impli-
cations for the qualitative composition of
these lower levels and for water quality).
Individual approaches (trophic effective-
ness and selectivity) as well as approach-
es based on evaluating the impact of the
whole fish community (food rations, con-
sumption rates, bioenergetic modeling etc.)
were used.

An important aspect of FishEcU’s work
is its complex approach; the absolute im-
portance of individual species and size
groups is derived by gauging? from the
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total picture of the fish community. This
is made possible by a unique combination
of quantitative and qualitative sampling
methods..

Dense macrophyte cover
in Kaclezsky Pond. /
Husty zdrost makrofyt
na Kaclezském rybnice.
Foto: I. Matgjickovd.
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Znaceni bolena dravé-
ho (Leuciscus aspius)
za dcelem sledovdni
treci aktivity a chovdni
na trdlisti. / Tagging of
asp (Leuciscus aspius)
for monitoring of their
spawning activity and
behaviour. Foto: D. Ri-
card.

Laboratof intenzivné prispivé k objas-
flovani vzorc chovéni ryb ve velkych vni-
trozemskych vodach, které jsou doposud
maélo prostudovany, a jejich role v potrav-
nich sitich téchto vod. Aktivity laboratore
se zaméruji zejména na poznanf vzorcy dis-
tribuce ryb, horizontalni a vertikalni migra-
ce, vyuZivani domovskych okrskd a chovani
ryb vici odlovnym prostfedkam (dnikovost
a z toho plynoudi vybérovost). Pouzivany
jsou akustické techniky sledovani, znaceni
ryb, pfimé sledovani pomoci videotechniky,
potapéci ¢i délkové ovlddanym prazkum-
nikem (ROV). Role ryb je pak sledovéna
jednak z pohledu ,bottom-up” procest -
dostupnost potravy pro ryby za rdznych
podminek, tak ,top-down” procesd - ryby
jako konzumenti Zivici se na nizsich trofic-
kych drovnich, a konsekvence z toho vy-
plyvajici jak pro kvalitativni sloZeni téch-
to drovni, tak nakonec kvalitu vody. Jsou
uplatiiovény jak pfistupy individualni - po-
travni efektivita a vybérovost, tak pristupy
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zaloZzené na zhodnoceni vlivu celého spo-
le¢enstva - potravni raciony, bioenergetic-
ké modelovani atd.

Zasadni vlastnosti prizkuma provadé-
nych laboratofi ekologie ryb je, Ze jsou
provddény komplexné, kdy celkovy obraz
rybiho spolecenstva zohlediuje vaZzenym
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 nejddlezitéjsich projektd

(Zapocaté granty)

The effect of solar light on key members of freshwater

Betaproteobacteria

Planktonic bacteria are key players in bi-
ogeochemical processes, e.g. responsible
for the transformation of dissolved organ-
ic matter (DOM) which is crucial for entire
ecosystems. One of the key components of
freshwater bacterioplankton is represented
by Betaproteobacteria. Only two of its taxa
have been identified as key players - genus
Limnohabitans and species Polynucleobac-
ter. Both taxa have been described as abun-
dant parts of bacterioplankton, responding
fast to changing environmental conditions.

It is now accepted that photoproducts,
generated by exposure of DOM to sun-
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light, are affecting the growth of bacteria.
In this project, we widen our rapidly grow-
ing knowledge of the two bacterial groups
and address the following hypotheses:
Hypothesis 1: The origin and structure
of DOM differently affect bacterial isolates
belonging to distinct Polynucleobacter PnecC
and Limnohabitans lineages. Due to the pro-
found diversity of isolates from both groups,
species-specific growth responses to differ-
ent DOM quality are expected.
Hypothesis 2: Degradation of freshwa-
ter DOM by solar radiation changes the mo-
lecular structure of DOM and its availability

Dam area of the Rimov
Reservoir. Brown colour
of water is caused by both
high concentration of di-
ssolved organic matter and
massive proliferation of
diatoms after the high
inflow episode. / Hrdzovd
&dst nddrze Rimov. Hnédé
zbarveni vody je zpisobeno
vysokym mnoZstvim roz-
pusténého organického uh-
liku a masivnim rozvojem
rozsivek po krdtkodobém
zvyseni piitoku vody do
nddrze. Foto: P. Znachor.
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to microbes, which in turn affects abun-
dance, diversity and dynamics of microbi-
al communities. Owing to the different
genomic and ecophysiologic traits of the in-
vestigated bacterial groups, we hypothesize
that the irradiation of the DOM results in
contrasting population dynamics of Polynu-
cleobacter PnecC and Limnohabitans commu-
nities. Moreover, genotype-group-specific
responses could be expected after a simi-
larly manipulated DOM of different origin.

We employ our world-wide unique cul-
ture collections of the target bacteria to-
gether with our specific expertise on DOM
characterization by combining irradiation
and incubation experiments.

The research is supported by the Czech Sci-
ence Foundation project No. 15-09721S
(2015-2017), principal investigator P.
Porcal

Phytoplankton responses to environmental forcing
- lessons learned from 30 years of monitoring
the Rimov Reservoir (GACR 2015-2017)

Freshwater lakes and reservoirs are partic-
ularly sensitive to ongoing climate chang-
es that affect individual organism physiolo-
gy, population abundance and community,
and food-web structure. Phytoplankton
dynamics are linked to annual fluctuations
of temperature, water column mixing, re-
source availability and consumption. On-
going climate changes are recognized as
an important driver affecting these fac-
tors. In the project, we will explore mecha-
nisms underlying the interannual variabili-
ty of phytoplankton in the Rimov Reservoir
using a 30-year data set that includes me-
teorological, physical, chemical and biolog-
ical data. Our investigation will focus on
changes in the timing of seasonal events
(phenology) using phytoplankton morpho-
functional classification. In addition, we will
construct the model to quantify the effect
of climate change, hydrodynamics and an-
thropogenic pressures on nutrient loading
and phytoplankton to guide future devel-
opment of the reservoir.
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We have already compiled the data into
one database. Preliminary exploratory analy-
ses of the data indicate significant temporal
trends in numerous chemical and physical var-
iables. Annual mean surface water tempera-
ture increased by 0.3 °C per decade as a re-
sult of ongoing climate change, while light
transparency decreased. Concentrations of
the main dissolved nutrients (N, P) dropped
markedly, in contrast to significant increase
of dissolved organic carbon. It is obvious that
the reservoir underwent remarkable chang-
es in physical, chemical and biological charac
teristics attributable to various processes such
as reservoir ageing, climatic forcing and nutri-
ent loading. Our approach is to connect clas-
sical limnological research to modern, state-
of-the-art ecological theories and disentangle
the effects of each of these processes using
modern statistical methods.

The research is supported by the Czech Science
Foundation project No. 15-13750S (2015-
2017), principal investigator P. Znachor
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Do long-term zooplankton data in the Slapy Reservoir reflect
land use and / or climate changes in the past 50 years?

Since the late 1950s, continued reqular sam-
pling has produced immense long-term data
sets on stratification, chemistry and plank-
ton in the Slapy Reservoir. This project fur-
thers the legacy of Czech reservoir limnolo-
gy and addresses little-explored topics such
as unprocessed zooplankton samples and
immense long-term data sets on stratifica-
tion, chemistry and plankton of the Slapy
Reservoir. Detailed processing of zooplank-
ton samples gathered for almost 60 years
will allow us to describe possible changes
in species composition, phenology, biomass
and size structure of copepods and cladocer-
ans, and to determine the species-specific re-
sponses to both human-driven and climate-
driven changes within the Vltava River basin
since building the reservoir cascade.

We set three hypotheses that reflect
changes in catchment land use, nutrient
loading, differences in the course of the sea-
son, occurrence of ‘extreme events’, and op-
eration characteristics of the Slapy Reservoir:

Hypothesis 1: Long-term changes in
zooplankton assemblage and/or the whole
plankton community in the reservoir re-
flect the response to human-induced driv-
ers/pressures and climate variability in the
upper Vltava River basin, such as: (i) reser-
voir ageing (including effects of the reser-
voir cascade); (i) atmospheric depositions
of sulphur (5) and nitrogen (N); (iii) land-
use changes in the catchment, in particu-
lar in agriculture (livestock breeding, ferti-
lizer use, drainage of fields etc. - impacts
on N loading); (iv) population growth, in
particular changes in sanitation, sewerage
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and wastewater treatment (impacts on
phosphorus (P) loading); and (v) temper-
ature increases and changes in hydrology
regime, especially during autumn-spring
mixing periods.

Hypothesis 2: Zooplankton composi-
tion, biomass and size structure is related
to the onset, duration and stability of strat-
ification that further control (i) nutrient
availability (for primary producers), (ii) food
quality and quantity, and (jii) top-down im-
pact of both invertebrate and fish preda-
tors in the reservoir in the current vegeta-
tion season.

Hypothesis 3: Phenology and food sto-
ichiometry can alter the zooplankton size
structure, replacing large-bodied taxa with
small-bodied species. The latter are less ef-
fective in phytoplankton requlation and/or
microbial food web structuring. In large cla-
docerans, especially Daphnia spp., such al-
teration is reflected in the changes of pro-
portions of juveniles and adults.

The project is conducted in two planned
work packages: WP1 primarily covers pro-
cessing of old zooplankton samples and
WP2 continues reqular field sampling of
the Slapy Reservoir at three-week inter-
vals. During the first year, we made sub-
stantial progress in fulfilling the major task
of gathering and saving over 500 zoo-
plankton samples taken since 1983 (al-
most a complete data series to the pre-
sent), another 80 samples from the 1970s
(1974-1978), and original protocols from
the 1960s (1963-1969) and 1979-1982.
From these, 240 samples were processed
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(counted, determined, partly measured)
for the periods of 1983-1989 and 2008-
2015. We also completed the phytoplank-
ton database of the Slapy Reservoir for the
past 50 years. In addition, several indi-
vidual specimens of the dominant species
of each zooplankton sample were meas-
ured, weighed, and analysed for carbon
and phosphorus content to reveal species-
specific stoichiometry (C:P) of dominant
zooplankton taxa in the Slapy Reservoir
during the growing season. We further
evaluated long-term physico-chemical data
on vertical stratification and tested sev-
eral algorithms and/or models for detect-
ing both proper thermocline (metalimni-
on) and actual mixing layer (epilimnion).
The mathematical model of reservoir

hydrodynamics (CE-QUAL-W2) was as-
sembled, calibrated and tested for the nec-
essary data resolution (10-minute, 1-hour
or 1-day) of the climatic and hydrology
input values and for the reliability of in-
flow water temperature data. This test-
ing indicated that the upstream reservoirs
(i.e. Orlik and Kamyk) should be included
in the modelling because their operations
strongly influence seasonality of temper-
ature stratification in the Slapy Reservoir.

The research is supported by the Czech Sci-
ence Foundation project No. 15-04034S
(2015-2017), principal investigator J. Vrba
(University of South Bohemia), and coinves-
tigator J. Hejzlar.

Changes in fish isotopic signals: linking land use

and reservoir food webs

This project aims to evaluate the impacts
of anthropogenic nutrient subsidies on

Slapy Reservoir. / Prehradni
nddrz Slapy. Foto: P. Znachor.
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food web structure and functioning in res-
ervoir ecosystems. Carbon and nitrogen
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isotope signals of key fish species are
measured in a representative sample of
Czech reservoirs. The isotopic composi-
tions of top consumers, combined with
environmental monitoring data, allow us
to explore how the intensity of catch-
ment land use affects food web dynamics,
trophic interactions and energy flows in re-
cipient reservoirs. Specifically, in this pro-
ject a unique set of archived fish scales is

Measurement of transparency using Secchi
disk in Kaclezsky Pond. / MéFeni prahlednosti
Secchiho deskou na KacleZském rybnice. Foto:
I. Matgjickova.
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analysed for isotopic composition and the
results are used to track historical changes
in reservoir productivity and nutrient load-
ing. We expect that changes in anthropo-
genic nutrient inputs can affect carbon cy-
cling at the base of reservoir food webs
and, consequently, these changes in car-
bon cycling are transferred to the top of
food webs and reflected in isotope values
of fish scales. Further, we intend to use
a broad set of contemporary spatial data
to examine whether reservoir fish commu-
nity structure and fish scale isotope val-
ues reflect the intensity of catchment land
use. We compare reservoir catchments
contrastingly influenced by human activi-
ties and we expect that the extent of hu-
man activities in catchments significantly
affects both community structure and iso-
topic composition of reservoir fishes. Fi-
nally, using both stable isotopes and tra-
ditional gut content analyses, we explore
how trophic position and resource utilisa-
tion in reservoir fishes are influenced by
anthropogenic nutrient subsidies and res-
ervoir morphology. We expect that both
anthropogenic nutrient inputs and res-
ervoir morphology may have strong im-
pacts on trophic niche differentiation in
reservoir fishes. The project provides nov-
el results that improves our knowledge
of functional links between aquatic eco-
systems and surrounding landscapes, and
can also help to formulate sound protec
tion and management plans for freshwa-
ter catchments.

This research is supported by the Czech Science

Foundation project No. 15-01625S (2015-
2017), principal investigator M. Vasek.
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Recent Research Outputs /
Vybrané vysledky (Ukon¢ené granty)

Integrated soil and water conservation in the catchment

of Drachensee reservoir

The Czech-Bavarian project was focused on
regional soil and water conservation in the
catchment of Drachensee reservoir, built on
the Chamb stream, near the town of Furth
im Wald in 2008. Due to the high nutrient
loads of surface waters in the entire catch-
ment with an area of 212 km? (120 and 92 km?
in Germany and the Czech Republic, re-
spectively), excessive growth of cyanobac-
teria and algae has been repeatedly record-
ed in the reservoir, which also adversely
limits the planned development of recrea-
tion in the area.

The main objective of this research and
application project was to improve the qual-
ity of surface water and control the export
of nutrients from soil erosion and other
sources into the Drachensee reservoir us-
ing special-purpose agro-hydrological man-
agement and appropriate protection meas-
ures in the landscape. The solution included
monitoring and comprehensive evaluation
of nutrient sources on both Czech and Ba-
varian sides of the reservoir (field research,
monitoring, GIS and balance studies), in-
cluding proposals for appropriate protec-
tive measures. Local anti-erosion protection
in Bavaria included the construction of sev-
eral retention polders and optimising agro-
nomical practices for effective retention of
soil within the fields. In the Czech Republic,
targeted expert consultancy was conduct-
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ed for optimization and control of farming
(fertilizers and protecting soil from erosion
within the Good Agricultural and Environ-
mental Conditions, pollution of streams).
Implemented project activities and results:
The concept of integrated regional soil
and water conservation in the Chamb
catchment was developed and recom-
mended preventative and protective land-
scape measures were implemented with
coordination by Czech and Bavarian collab-
orators.Geographical data updates, map-
ping and comprehensive advice on pro-
tecting soil resources, including practical
solutions of anti-erosion protection at se-
lected localities (implementation and re-
vision of agro-technical measures), were
done. Other project activities included ap-
propriate manure management, optimisa-
tion of fertilization and good agricultural
practices. Within the water management,
an information and control monitoring sys-
tem (GIS database, systematic monitoring
of water quality in streams, erosion and
nutrient content of soils, pollution sourc
es) was operated to evaluate the status
and changes of the monitored factors and
indicators of water quality. Results of hy-
drobiological analyses and balance stud-
ies have pointed to significant spatial and
temporal differences in the causes and
major sources of surface water pollution
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(distribution, intensity, and composition
of prevailing nutrient export). The neces-
sary reduction of pollutant concentrations
in tributaries to the Drachensee reservoir
was designed and partly locally implement-
ed using appropriate measures against ero-
sion and eutrophication, e.q., the improve-
ment of wastewater treatment (upgrading
of the sewage treatment plant and sewer
system in the municipality of V3eruby), the
plan of retention ponds and wetlands with
priority environmental functions, systemat-
ic local protection of farmland, and prop-
er pond management. The interested pub-

lic has been informed about the solutions
and results of the project "Drachensee”
through joint presentations and discussion
seminars (6 "round tables"), excursions, ex-
pertise and maps, leaflets, printed matter
and the Internet.

The project was supported by the Cross-Bor-
der Cooperation Programme Objective 3
(ERDF, Czech Republic - Free State of Ba-
varia, 2007-2013; reg. No. 264) in the years
2012-2015. The Czech project partner: Biol-
ogy Centre of the CAS, v.v.i., Institute of Hyd-
robiology (principal investigator . Zaloudik).

Integrovana ochrana pidy a vody v povodi Drachensee

Cesko-bavorsky projekt byl zaméfen na pro-
blematiku regionalni ochrany pldy a vody
v povodi vodni nadrze Drachensee, vybu-
dované na rece Koubé v blizkosti mésta
Furth im Wald v roce 2008. Z dtvodu
vysokého zatiZenfvod Zivinami v celém spé-
dovém povodi o rozloze 212 km? (120 km?
v Némecku, 92 km? v CR) byl jiz v nadrzi
opakované zaznamenan nadmérny nérGst
sinic a ras, coZ nepfiznivé limituje také
planovany rozvoj rekreace v oblasti.
Hlavnim cilem vyzkumné-aplika¢niho
projektu proto bylo zlepsit kvalitu povr-
chovych vod a regulovat odnos Zivin ptdni
erozf a vodnimi toky do nadrze Drachen-
see pomoci Gcelového agro-hydrologické-
ho managementu a vhodnych ochrannych
opatfeniv krajiné. Reseni zahrnovalo moni-
toring a komplexnf zhodnocenf Zivinovych
zdrojli na Ceské i bavorské strané (terénni
prazkum, monitoring, GIS a bilan¢ni stu-
die), veetn& navrhi vhodnych plido- a vo-
doochrannych opatfeni. LokéInf protierozni
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ochrana byla v Bavorsku zajisténa vystav-
bou nékolika reten¢nich poldrd a optima-
lizaci agrotechnickych postupd pro Gcinné
zadr¥ovéni pidy na polich. V Cechach bylo
soucasné provadéno cilené odborné po-
radenstvi smérované k optimalizaci a kon-
trole zemédélského hospodareniv zdjmové
pithrani¢ni oblasti (hnojeni a ochrana pady
pred erozi v rémci GAEC, znecisténi tokd).
Realizované projektové aktivity a vysledky:

Byla vypracovéna koncepce integrované
regionalni ochrany paidy avody v povodi Kouby
a koordinovén postup pfiprav a dalsi realizace
doporucovanych preventivnich a ochrannych
opatreni v krajiné. Pri zemédélském mana-
gementu byla provadéna aktualizace geo-
dat, mapovéni a komplexni poradenstvi
v ochrané piddniho fondu, veetné prak-
tickych feSeni protierozni ochrany ve vyt-
ipovanych lokalitach (uskute¢néni a revize
agrotechnickych opatfenf). Dal3i projektové
aktivity byly zaméreny na vhodné nakladani
s odpady, optimalizaci systému hnojeni
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a sprévnou zemédélskou praxi. V rémdi vodo-
hospodarského managementu byl provozovan
Gcelovy informacni a kontrolni monitorovaci
systém v celém zajmovém povodi Drachen-
see (databéze GIS, systematicky monitoring
kvality vod, eroze a obsahu Zivin v pidéch,
zdrojd znecisténi) s cilem vyhodnotit stav
azmény sledovanych geofaktord a ukazatel(
jakosti vod. Vysledky provedenych hydrobio-
logickych analyz a bilan¢ni studie pouk-
azaly na vyrazné Gzemni a ¢asové rozdily
v pficinach a hlavnich zdrojich znecistovanf
povrchovych vod (jejich rozlozZent, intenzité
i sloZenf prevazujiciho Zivinového odnosu
z povodi). K potfebnému snizovéani koncen-
traci znedistujicich latek v pritocich do nadrze
Drachensee byla navrzena a (aste¢né
i mistné realizovdna vhodna protierozn{
a protieutrofizacnf opatfent v krajiné - napr.
zlep3eni ¢isténi odpadnich vod (modernizace

COV a oprava kanalizace v obci V3eruby),
plan reten¢nich nadrzi a mokiadd s priorit-
ni ekologickou funkdi, systematickd lokalni
ochrana zemédélskych piid a spravné rybnicni
hospodarent. Zainteresovana verejnost byla
o fedeni a dosazenych vysledcich projektu
,Drachensee” priibézné informovana for-
mou spole¢nych prezentacnich a diskus-
nich seminafd (6 ,kulatych stold”), exkur-
zi, odbornych posudkd a map, informacnich
letdkd, tiskovin a internetu.

Uvedeny projekt byl podporen z Progra-
mu preshrani¢ni spoluprdce Cil 3 (ERDF,
Ceskd republika - Bavorsko, 2007-2013,
reg. ¢. 264) v letech 2012-2015. Cesky
projektovy partner: Biologické centrum AV
CR, v.v.i., Hydrobiologicky Gstav (Fesitel
J. Zaloudik).

Hydroacoustical distinguishing between fish and bubbles,
and quantification of methane bubble ebullition

in temperate freshwater reservoirs

Methane represents an important green-
house gas, and its ebullition is a significant
way of releasing gas from bottom sediments
of shallow fresh waters to the atmosphere.
Estimation of ebullition is complicated be-
cause of high spatiotemporal variability;
however, a hydroacoustical survey repre-
sents an effective method for quantifying it.

In first two years of the project, we con-
ducted an experiment with artificially cre-
ated methane bubbles to obtain a large
data set to develop new methods for hy-
droacoustic quantification of gas ebullition
emissions. Acoustic observations of known-
sized single bubbles were compared be-

For the Year 2015

tween the horizontal and vertical modes
to determine relationships between the
bubble size and acoustic response at fre-
quencies of 38, 120 and 400 kHz. The hor-
izontal mode is a unique approach to ob-
serving and quantifying methane bubbles
that offers great potential for future stud-
ies of methane bubbles in shallow fresh-
water reservoirs, lakes and rivers, where
the vertical use of the sonar is not appli-
cable. Based on our results, we chose the
120 kHz frequency as the most suitable
for observing bubbles. For more detail see
Frouzova, J., Tuser, M., Stanovsky, P., 2015
Quantification of methane bubbles in shallow
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freshwaters using horizontal hydroacousti-
cal observations. Limnology and Oceanog-
raphy - Methods, 15, 609-616.

Acoustic surveillances revealed that the
most active zone of ebullition was in the
upper part of the reservoir where a river
inflow supplied allochthonous organic ma-
terial. Yet, the process of ebullition varied
in time and space, which is not very suit-
able for coverage-limited gas traps. In the
downstream and middle part of the res-
ervoir, bubbling predominantly originat-
ed from the original riverbed where organ-
ic material accumulates due to steep and
hard (clay or rocky) slopes of the reservoir.
The highest ebullition fluxes for the whole
reservoir were observed in autumn (Octo-
ber and November), achieving values up to
30mg CH, per square meter per day. Com-
pared with additional parameters, funded
ebullition data demonstrated that bubbling
strongly depends on water (temperature,
hydrostatic pressure, organic input-sedi-

Hydroakusticky prii-
zkum jezera Milada /
Hydroacoustical moni-
toring of Milada Lake.
Foto: |. Peterka.

mentary cycle) and weather condition (at-
mospheric pressure).

Simultaneously with acoustic surveys,
gas bubbles were captured with submerged
funnels (collectors) to acquire the composi-
tion of released gas and to verify whether
the extent of the ebullition corresponded
with the acoustic data. Sampled gas bub-
bles were analyzed for methane and carbon
dioxide using gas chromatography. Meth-
ane concentration in the sampled bubbles
reached up to 94% while carbon dioxide
consisted of 0.6% at top. Thus, composi-
tion analysis confirmed that methane was
the major component of released gas bub-
bles in a temperate reservoir.

The research was supported by the Czech Sci-
ence Foundation project No. P504/12/1186
(2012-2015), principal investigator . Frou-
zovd, and coinvestigator P. Stanovsky (In-
stitute of Chemical Process Fundamentals of
the CAS, v.v.i.).

Non-fish prey in the diet of an exclusive piscivore,
the Common Kingfisher Alcedo atthis

Martin Cech and Pavel Cech finalized the
research on the species and size spectrum
of prey in the diet of the Common Kingfish-
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er Alcedo atthis. The diet was studied on
the basis of requrgitated pellets in 15 nest
sites on six trout streams, one river and one
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reservoir in the Czech Republic. Special at-
tention was given to non-fish prey. In total,
16,933 individual prey items were identified
(99.93% fish, 0.07% non-fish prey). Europe-
an Perch Perca fluviatilis, Roach Rutilus ruti-
lus and Bleak Alburnus alburnus dominated
the diets of the Kingfishers in the reservoir,
Gudgeon Gobio gobio, European Chub Squa-
lius cephalus and Roach in those in the riv-
er and Gudgeon, European Chub and Bull-
head Cottus gobio in the trout streams. The
sizes of their fish prey ranged from 1.6 to
13.4cm in total length (L) with an average
size of 6.6cm L. The non-fish prey were
mostly composed of large aquatic insect lar-

vae - dragonflies Anax sp. and Aeshna sp.,
Common Club-tail Gomphus vulgatissimus
and Great Diving Beetle Dytiscus margina-
lis. The Kingfisher also took Spiny-cheek
Crayfish Orconectes limosus, Newt Triturus
sp. and a Lizard Lacerta sp. The sizes of the
non-fish prey ranged from 3 to 9cm. The
unique finding of a Lizard is the first record
of an amniot vertebrate in the diet of Com-
mon Kingfisher.

Cech, M., Cech, P. (2015). Non-fish prey in
the diet of an exclusive fish-eater: the Com-
mon Kingfisher Alcedo atthis. Bird Study 62,
457-465.

Dominance and high diversity of rotifers driven
by the water flow regime and repeated disturbance
by huge flood events in a mountain pond

Jaromir Seda and co-workers studied the
zooplankton community in a relatively small
and humic pond during the spring grow-
ing season. To determine which factors op-
erate in the community structure, we ex-
plored several physical conditions, such as
high inflows, and the biotic interactions be-
tween the main zooplankton groups (i.e.,
rotifers, cladocerans and copepods). Two
extreme flood events occurred and caused
dramatic changes in physical conditions and
the reduction of the planktonic communi-
ty abundances. The short period between
both high-flow events was enough for the
recovery of microplankton, but not for the
metazoan zooplankton. Rotifers represent-
ed 74 % of the species and also dominated
in terms of abundance (i.e. up to two orders
of magnitude more abundant than crusta-
ceans). Surprisingly, the highest number of
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rotifer species and also the highest diversi-
ty was recorded in the post-disturbance pe-
riod. This is likely attributed to the distur-
bance of flood sediments and subsequent
hatching stimuli for resting egg banks, as
well diminished competitive pressures due
to the population being strongly diluted.
We conclude, that besides the well-known
dilution effect, i.e. short retention time, fa-
voured by zooplankton with short genera-
tion times, repeated disturbances by high
flood events, which might be perceived as
a catastrophic events, positively maintain
high rotifer species diversity and their over-
all dominance over crustaceans.

The research was supported by the Czech

Science Foundation project No. 15-24309S
(2015-2017), principal investigator J. Seda
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Data and Statistics

Regqular monitoring of the Slapy and Rimov reservoirs:
dissolved and dispersed substances in reservoir water

Annual and summer (April-September) mean concentrations of dissolved and dispersed
chemical constituentsin the surface layers of the Slapy and Rimov reservoirs (Table 1)
were summarized by J. Hejzlar and J. Kopdcek. Samples were taken from 0.1 to 0.4m
depth at the deepest points of the reservoirs in three-week intervals, pre-filtered
through a 200pm polyamide sieve to remove large zooplankton, stored in the dark at
4°C, and analysed within 48 hours after sampling. Dissolved constituents were analysed
in samples filtered through a glass fibre filter with 0.4 pm nominal pore size. Abbrevia-
tions in Table 1 are: TON, total organic nitrogen; DON, dissolved organic nitrogen; TN
total nitrogen; TP, total phosphorus; TDP, total dissolved phosphorus; COD, chemical
oxygen demand; DOC and POC, dissolved and particulate organic carbon, respectively.

Table 1: Annual (n = 17) and summer (April-September; n = 8) mean composition of surface waters

of Slapy and Rimov reservoirs in 2015

VARIABLES UNIT MEAN VALUES
Slapy Rimov
Annual Summer Annual Summer

NO N ug I 1749 1907 795 635
NO,N ug I 12 22 7,9 12,7
NH,-N ug I 16 2 18 18
TON pg I 671 698 516 559
DON ug I 593 604 428 443
N pg I 2447 2653 1336 1224
P ug I 38,8 237 24,5 19,5
TDP pg I 28,8 14,0 14,2 8,8
CcoD mg [ 20,6 20,3 18,0 17,8
DOC mg [ 6,40 6,38 515 4,94
POC mg [ 0,56 0,68 0,85 1,07
Ca> mg [ 19,9 20,9 11,7 11,7
Mg mg [ 57 6,0 2,8 2,9
Na* mg [ 11,5 11,9 7,0 7,2
K* mg [ 38 39 23 23
SO mg [ 22,7 241 13,2 13,2
cr mg [ 14,7 15,6 6.5 6.8
Alkalinity (Gran titration) | meq I 0,95 0,96 0,62 0,63
Conductivity at 25°C pS cm’ 218 229 127 129
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Regular monitoring of the Slapy and Rimov Reservoirs:
microbial characteristics, chlorophyl and zooplankton

Annual and summer mean concentrations of bacteria, protozoans and microzooplankton,
as well as chlorophyll concentrations and zooplankton in the reservoirs (and inflows to
Rimov reservoir), based on data by M. Kafiové, M. Macek, R. Mal4, P. Porcal, Z. Prachaf,
J. Seda, K. Simek, M. Sorf, M. Stojdlov4, V. Straskrabova, ]. Vrba, K. Zadinové and
P. Znachor are shown in Table 2.

Table 2: Mean values of microbial characteristics, zooplankton and chlorophylla in the Slapy and Rimov
Reservoirs and inflows. "Summer": April to September. Sites: S - Slapy and R - Rimov Reservoirs, C - Cern4

and M - Mal3e rivers-inflows to Rimov Reservoirs.

SITE VARIABLE LAYER UNIT MEAN VALUE

Annual Summer

bacteria DAPI Om 10 ml! 2,622 3,89

het. nanoflag. Om 10° ml! 0,870 1,09

chlorophyll a total 0-3m mg m? 5,12 8,96

S zooplankton abundance

Cladocera herbiv. 0-40m mg m? 276,8 472.8

Copepoda adult 0-40m mg m* 40,5 725,4

total crustaceans adult 0-40m mg m? 278,2 480,5

bacteria DAPI Om 106 ml* 2,884 3,831

het. nanoflag. Om 10° ml! 1,121 1,553

chlorophyll a total 0-4m mg m? 10,62 16,62

R > 40pm 0-4m mg m* 3,69 5,90

zooplankton biomass, protein N

Cladocera herbiv. 0-40m mg m? 60,06 75,61

Copepoda 0-40m mg m? 48,61 38,34
total crustaceans 0-40m mg m? 108,84 114,23

C chlorophyll a om mg m? 3,68 4,94
M chlorophyll a Om mg m? 6,84 9,04
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Projects

Projects financed by the Czech Science Foundation

2012-2015 Reg. code P504/12/1186, Hydroacoustical distinguishing between fish and
bubbles ( . Frouzovd)

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

2013-2017 Reg. code 13-00243S, Unveiling life strategies of selected groups of plank-
tonic Betaproteobacteria in relationship to carbon flow to higher trophic levels
(K. Simek)

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 Budé&jovice)

2014-2016 Reg. Code 14-09231S Disentangling the effects of changing environmental
chemistry and climate on biogeochemistry and biodiversity of natural alpine soils
and waters (J. Kopacek)

2014-2016 Reg. Code 14-18067S Toxic potential, evolution of toxin synthesis, and fac
tors driving anatoxin-a production in benthic and soil nostocacean cyanobacte-
ria (E. Zapomélova)

2015-2017 Reg. Code 15-04034S Do long-term zooplankton data in the Slapy Reser-
voir reflect land use and/or climate changes in the past 50 years? (J. Hejzlar, co-
ordinated by Faculty of Science, USB Ceské Bud&jovice)

2015-2017 Reg Code 15-24309S Long-term effect of fish reduction on Daphnia in
a large reservoir. (J. Seda)

2015-2017 Reg. Code 15-06721S The effect of solar light on key members of freshwa-
ter Betaproteobacteria. (P. Porcal)

2015-2017 Reg. Code 15-13750 Phytoplankton responses to environmental forcing.
(P. Znachor)

2015-2017 Reg. Code 15-06625S Changes in fish isotopic signals: linking land use and
reservoir food webs. (M. Vasek)

2015-2017 Reg. Code 15-12197S Factors requlating the phototrophic activity of fresh-
water community of Betaproteobacteria. (V. Kasalicky)

International projects

2012-2015 Reg. Code 264 (preshrani¢ni spoluprace Cil 3, CR - Bavorsko, 2007-2013),
Integrated Soil and Water Conservation in the Drachensee Catchment. ERDF -
Cil 3 (Ministerstvo pro mistnif rozvoj CR) (). Zaloudik)
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2012-2015 Reg. Code CZ.1.07/2.3.00/20.0204, Centre for Ecological Potential of Fish
Communities in Reservoirs and Lakes. MSMT - OPVK ( J. Kubecka, B. Helclovd)

2014-2017 Reg. Code 7F14316 Structuring effect of submerged macrophytes on tro-
phic relationships and distribution of fish in deep lakes. Norway Funds (J. Pe-
terka, M. Cech)

Consultancies

2014-2015 Study of the limnological components of the ecosytem of Lake Medard -
Libik (J. Peterka, P. Znachor)

2014-2015 Living together of man and pearl mussel in Vltava river marsh (M. Muska,
M. Tuger)

2014-2015 Ichthyological survey of Svihov reservoir in 2014 (M. Riha)

2014-2015 Complex fish stock assessment of the three Biesbosch Reservoirs (De Gijster,
Honderd en Dertig and Petrusplaat) in 2014 (J. Kubetka)

2014-2015 Fish stock assessment of Pilska, Léz and Obecnice reservoirs in 2014 (M.
Muska, J. Kubetka)

2015-2016 Monitoring of the fish stock of Lake Most in 2015-2016 (]. Peterka)
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Student theses completed in 2015

Mgr.
(Ing.)

Kal¢ikova Eliska - Vyhodnoceni vyskytu morfologicko-anatomickych abnormalit u ryb
b&hem vyvoje rybiho spolecenstva zatépéné diilni jdmy Chabarovice (Occurrence of

(M.Sc)  abnormalities in fish morphology and anatomy during the fish community succe-

Bc.
(B.A)

40

ssion in the Chabafovice post mining lake). (Faculty of Science, University of South
Bohemia, Ceské Budgjovice, supervised by J. Peterka)

Rydlova Eliska - Vyznam pfitokd jako zdroje druhd pro biologické zotavovéani mak-
rozoobentosu acidifikovanych potokd (The significance of tributaries as species
pools for biological recovery of macrozoobenthos in acidified streams ). (Faculty of
Science, University of South Bohemia, Ceské Budé&jovice, supervised by |. Vrba)

Machova Markéta - Ekologicky vyznam biologicky aktivnich Itek produkovanych
planktonnimi rozsivkami (Ecological role of biologically active compounds produced
by planktonic diatoms). (Faculty of Science, University of South Bohemia, Ceské Bu-
dgjovice, supervised by P. Znachor)

Sivy Stépén - Faktory ovliviiujici rekolonizaci acidifikovanych biotop( vodnim hmy-
zem (Factors controlling recolonization of acidified habitats by aquatic insects).
(Faculty of Science, University of South Bohemia, Ceské Budé&jovice, supervised by
J. Vrba)

Mikuli¢ Josef - Revitalizace malych vodnich tokd a jejich vliv na zadrzeni fosfo-
ru (Revitalization of small streams and their effect on the phosphorus retention).
(Faculty of Science, University of South Bohemia, Ceské Budgjovice, supervised by
J. Borovec)

Sopestaj Petr - Faktory ovliviiujici kyslikovy rezim produkénich rybnikd (Factors
affecting the oxygen regime of production ponds). (Faculty of Science, University
of South Bohemia, Ceské Budgjovice, supervised by J. Borovec)

Bartoii Daniel - Existuji pohlavni rozdily v Zabernich apardtech nasich kaprovitych
ryb? (Are there sexual differences in branchial sieves in Czech cyprinids?). (Faculty
of Science, University of South Bohemia, Ceské Budgjovice, supervised by M. Prchalova)
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(* authors from other institutions)

A: Papers in International Periodicals

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

Baho, D.L.*, Tavsanoglu, U.N.*, Sorf, M., Stefanidis, K.*, Drakare, S.*, Scharfenberger, U.%,
Agasild, H.*, Beklioglu, M.*, Hejzlar, J., Adrian, R.*, Papastergiadou, E.*, Zingel, P.*, Sgn-
dergaard, M.*, Jeppesen, E.*, Angeler, D.G.*, 2015: Macroecological patterns of resilience
inferred from a multinational, synchronized experiment. Sustainability, 7 (2): 1142-1160.
Baran, R., Kubetka, J., Kubin, M.*, Lojkasek, B.*, Mrkvicka, T.*, Ricard, D., Rulik, M.*, 2015:
Abundance of Cottus poecilopus is influenced by 2 saturation, food density and Salmo
trutta in three tributaries of the RoZnovska Becva River, Czech Republic. Journal of Fish
Biology, 86 (2): 805-811.

Besta, T.*, Muska, M., Juggins, S.*, Té&Sitel .*, 2015: Comparison of diatom community
structure from epilithon and fish guts: implications for inferring past changes in water qua-
lity. Hydrobiologia, 742 (1): 233-248.

Bohunickd, M.*, Mares, |., Hrouzek, P*, Urajovd, P*, Lukes, M ¥, Smarda, ).*, Komérek, J.*, Ga-
ysina, L.A¥, Strunecky, O.%, 2015: A combined morphological, ultrastructural, molecular, and
biochemical study of the peculiar family Gomontiellaceae (Oscillatoriales) reveals a new cylin-
drospermopsin-producing clade of cyanobacteria. Journal of Phycology, 51 (6): 1040-1054.
Bojkova, J.*, Cizkové, H.*, Kucerové, A.*, Radkova, V.*, Soldan, T.*, Svidensky, R.*, Vrba, |.,
2015: Monitoring of the restored streams in the Vltavsky Luh, Sumava National Park. Sil-
va Gabreta, 21 (1): 73-79.

Bussmann, 1.*, Matousd, A., Osudar, R.*, Mau, S.*, 2015: Assessment of the radio 3H-CH4
tracer technique to measure aerobic methane oxidation in the water column. Limnology
and Oceanography: Methods, 13 (6): 312-327.

Cech, M., Cech, P, 2015: Non-fish prey in the diet of an exclusive fish-eater: the Common
Kingfisher Alcedo atthis. Bird Study, 62 (4): 457-465.

Coci, M.*, Odermatt, N.*, Salcher, M.M., Pernthaler, J.*, Corno, G.*, 2015: Ecology and dis-
tribution of Thaumarchaea in the deep hypolimnion of Lake Maggiore. Archaea, 2015: Ar-
ticle ID 590434.

Estlander, S., Nurminen, L.*, Mrkvi¢ka, T., Olin, M.*, Rask, M.*, Lehtonen, H.*, 2015: Sex-
-dependent responses of perch to changes in water clarity and temperature. Ecology of Fre-
shwater Fish, 24 (4): 544-552.

Frouz, |.*, Maténa, J., 2015: Desiccation resistance of chironomid larvae. European Journal
of Environmental Sciences, 5 (1): 31-34.

Frouzové, J., Tuder, M., Stanovsky, P.¥, 2015: Quantification of methane bubbles in shallow
freshwaters using horizontal hydroacoustical observations. Limnology and Oceanography:
Methods, 13 (11): 609-616.

Grujei¢, V., Kasalicky, V., Simek, K., 2015: Prey-specific growth responses of freshwater flage-
llate communities induced by morphologically distinct bacteria from the genus Limnohabitans.
Applied and Environmental Microbiology, 81 (15): 4993-5002.
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2198

2199

2200

2201

2202

2203

2204

2205

2206

2207

2208

2209
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Hahn, M.W.*, Koll, U*, Jezberov4, J., Camacho, A*, 2015: Global phylogeography of pelagic Po-
lynucleobacter bacteria: Restricted geographic distribution of subgroups, isolation by distance and
influence of climate. Environmental Microbiology, 17 (3): 829-840.

Jan, J., Boroveg, ., Kopécek, J., Hejzlar, J., 2015: Assessment of phosphorus associated with Fe
and Al (hydr)oxides in sediments and soils. Journal of Soils and Sediments, 15 (7): 1620-1629.
Jtza, T., Ricard, D., Blabolil, P., Cech, M., Drastik, V., Frouzova, |., Mugka, M., Peterka, |.,
Prchalové, M., Riha, M., Sajdlova, Z., Smejkal, M., Tuger, M., Vaek, M., Vejtik, L, Kubetka,
J., 2015: Species-specific gradients of juvenile fish density and size in pelagic areas of tem-
perate reservoirs. Hydrobiologia, 762 (1): 169-181.

Kafia, J., Santrickovd, H.*, Kopacek, |., Peroutkovd, M.*, Matéjickovd, 1., 2014: Chemical
and biochemical characteristics of soils in the catchments of Certovo and Ple3né lakes (Bo-
hemian Forest) in 2010. Silva Gabreta, 20 (3): 97-129.

Kafia, J., Tahovskd, K.*, Kopacek, |., Santrtickova, H.*, 2015: Excess of organic carbon in
mountain spruce forest soils after bark beetle outbreak altered microbial N transformati-
ons and mitigated N-saturation. PLOS ONE, 10 (7): e0134165.

Kopacek, J., Bicarova, S.*, Hejzlar, J., Hynstova, M*, Kafia, J., Mitosinkovd,M.*, Porcal, P,, Stuchlik,
E*, Turek, J., 2015: Catchment biogeochemistry modifies long-term effects of acidic deposition on
chemistry of mountain lakes. Biogeochemistry, 125 (3): 315-335.

Kopéacek, J., Cudlin, P.*, Fluksova, H.*, Kana, J., Picek, T.*, Santriickova, H.*, Svoboda, M.*, -
Vanék, D.*, 2015: Dynamics and composition of litterfall in an unmanaged Norway spru-
ce (Picea abies) forest after bark-beetle outbreak. Boreal Environment Research, 20 (3):
305-323.

Kopéacek, J., Hejzlar, J., Karia, J., Norton, S.A.*, Stuchlik, E.*, 2015: Effects of acidic depo-
sition on in-lake phosphorus availability: A lesson from lakes recovering from acidification.
Environmental Science & Technology, 49 (5): 2895-2903.

Kust, A., Kozlikova-Zapomélova, E., Mares, |., Rehdkovd, K., 2015: A detailed morphologi-
cal, phylogenetic and ecophysiological analysis of four benthic Anabaena (Nostocales, Cya-
nobacteria) strains confirms deep heterogeneity within the genus. Fottea, 15 (2): 191-202.
Mahdy, A%, Hilt, S.*, Filiz, N.* Beklioglu, M.* Hejzlar, |., Ozkundakdi, D.*, Papastergiadou,
E.*, Scharfenberger, U.*, Sorf, M., Stefanidis, K.*, Tuvikene, L.*, Zingel, P*, Sendergaard,
M.* Jeppesen, E.*, Adrian, R.*, 2015: Effects of water temperature on summer periphyton
biomass in shallow lakes: a pan-European mesocosm experiment. Aquatic Sciences, 77 (3):
499-510.

Medovd, H.*, Prikryl, I.*, Zapomélova, E., Pechar, L.*, 2015: Effect of postmining waters
on cyanobacterial photosynthesis. Water Environment Research, 87 (2): 180-190.
Osudar, R.*, Matoust, A., Alawi, M.*, Wagner, D.*, Bussmann, |.*, 2015: Environmental
factors affecting methane distribution and bacterial methane oxidation in the German Bi-
ght (North Sea). Estuarine, Coastal and Shelf Science, 160: 10-21.

Oulehle, F*, Cosby, B.J.*, Austnes, K*, Evans, C.D.¥, Hrudka, J.*, Kopacek, J., Moldan, F.*, Wright,
R.F*, 2015: Modelling inorganic nitrogen in runoff: Seasonal dynamics at four European catch-
ments as simulated by the MAGIC model. Science of the Total Environment, 536: 1019-1028.
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2210

221

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

Petrtyl M.*, Kalous, L.*, Frouzovs, ., Cech, M., 2015: Effects of habitat type on short- and
long-term growth parameters of the European perch (Perca fluviatilis L.). International Re-
view of Hydrobiology, 100 (1): 13-20.

Polivkové, M.*, Valovd, M.*, Siegel, |.*, Rimpelova, S.*, Hubécek, T., Lyutakov, O.*, Svorcik,
V.*, 2015: Antibacterial properties of palladium nanostructures sputtered on polyethylene
naphthalate. RSC Advances, 5 (90): 73767-73774.

Porcal, P, Dillon, P.J.*, Molot, L.A.*, 2015: Temperature dependence of photodegradation
of dissolved organic matter to dissolved inorganic carbon and particulate organic carbon.
PLOS ONE, 10 (6): €0128884.

Rehakova, K., Chrofiakova, A%, Kristtfek, V.*, Kuchtové, B.*, Capkova, K*, Scharfen, |.*, Capek,
P*, Dolezal, J.*, 2015: Bacterial community of cushion plant Thylacospermum ceaspitosum on
elevational gradient in the Himalayan cold desert. Frontiers in Microbiology, 6: Article 304.
Riha, M., Ricard, D., Vasek, M., Prchalovd, M., Mrkvitka, T, JGiza, )., Cech, M., Drastik, V., Mus-
ka, M., Kratochvil, M., Peterka, |., Tuser, M., Seda, J., Blabolil, P., Bldha, M.*, Wanzenbéck, ].%,
Kubetka, J., 2015: Patterns in diel habitat use of fish covering the littoral and pelagic zones in
a reservoir. Hydrobiologia, 747 (1): 111-131.

Rychtecky, P., Rehékova, K., Kozlfkova, E., Vrba, |., 2015: Light availability may control extra-
cellular phosphatase production in turbid environments. Microbial Ecology, 69 (1): 37-44.
Sajdlova, Z., Drastik, V., Jtiza, T, Riha, M., Frouzovd, )., Cech, M., Vasek, M., Mugka, M., Blaboli,
P, Tuger, M., Kratochvil, M., Peterka, ]., Mrkvitka, T, Balk, H., Kubecka, J., 2015: Fish behaviour in
response to a midwater trawl footrope in temperate reservoirs. Fisheries Research, 172: 105-113.
Salcher, M.M., Neuenschwander, S.M.*, Posch, T.*, Pernthaler, J.*, 2015: The ecology of pe-
lagic freshwater methylotrophs assessed by a high-resolution monitoring and isolation cam-
paign. The ISME Journal, 9 (11): 2442-2453.

Seedre, M.*, Kopacek, J., Janda, P*, Bace, R.*, Svoboda, M.*, 2015: Carbon pools in a mon-
tane old-growth Norway spruce ecosystem in Bohemian Forest: Effects of stand age and
elevation. Forest Ecology and Management, 346: 106-113.

Shibata, H.*, Branquinho, C.*, McDowell, W.H.*, Mitchell, M.}.*, Monteith, D.T.*, Tang, J.*,
Arvola, L.*, Cruz, C.*, Cusack, D.F*, Halada, L.*, Kopé¢ek J., Mdquas, C.*, Sajidu, S.*, Schu-
bert, H.*, Tokuchi, N.*, Zahora, J.*, 2015: Consequence of altered nitrogen cycles in the
coupled human and ecological system under changing climate: The need for long-term and
site-based research. AMBIO, 44 (3): 178-193.

Simon, O.P*, Vanitkov4, I, Bily, M.*, Douda, K.*, Patzenhauerovd, H.*, Hruska, ].*, Pelténovd,
A¥*,2015: The status of freshwater pearl mussel in the Czech Republic: Several successfully reju-
venated populations but the absence of natural reproduction. Limnologica, 50: 11-20.
Smejkal, M., Ricard, D., Prchalova, M., Riha, M., Mugka, M., Blabolil, P, Cech, M., Vasek,
M., Jaza, T., Herreras, A.M.*, Encina, L.*, Peterka, |., Kubecka, |., 2015: Biomass and abun-
dance biases in European Standard gillnet sampling. PLOS ONE, 10 (3): e0122437.
Sudova, R*, Sykorovd, Z.*, Rydlova, J.%, Ctvrtlikova, M., Oehl, F*, 2015: Rhizoglomus mela-
num, a new arbuscular mycorrhizal fungal species associated with submerged plants in fresh-
water lake Avsjgen in Norway. Mycological Progress, 14 (3): 9.
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2223 Tlapakovd, L*, Zaloudik, J., Kulhavy, Z.*, Peligek, 1.*, 2015: Use of remote sensing for identi-
fication and description of subsurface drainage system condition. Acta Universitatis Agricul-
turae et Silviculturae Mendelianae Brunensis, 63 (5): 1587-1599.

2224 Turek, ., Fluksova, H.*, Hejzlar, J., Kopacek, J., Porcal, P., 2014: Modelling air temperature
in catchments of Certovo and Pledné lakes in the Bohemian Forest back to 1781. Silva Ga-
breta, 20 (1): 1-24.

2225 Vrba, J., Kopéacek, J., Tahovska, K.*, SantrGickové, H.*, 2015: Long-term ecological research
of glacial lakes in the Bohemian Forest and their catchments. Silva Gabreta, 21 (1): 53-71.

2226 Weinbauer, M.G.*, Dolan, |.R.*, Simek, K., 2015: A population of giant tailed virus-like par-
ticles associated with heterotrophic flagellates in a lake-type reservoir. Aquatic Microbial
Ecology, 76 (2): 111-116.

2227 Znachor, P., Rychtecky, P., Nedoma, |., Visockd, V., 2015: Factors affecting growth and vi-
ability of natural diatom populations in a meso-eutrophic Rimov Reservoir (Czech Repub-
lic). Hydrobiologia, 762 (1): 253-265.

Proceedings or Monographs

2228 Cadrin, S.X.*, Clark, W.G.*, Ricard, D., 2015: Assessment and management of flatfish stocks.
In: Gibson, R.N., Nash, R.D.M., Geffen, A.J., van der Veer, H.W. (eds.) Flatfishes: Biology
and Exploitation (second edition),Wiley Blackwell, ISBN 978-1-118-50119-1: pp. 461-490.

2229 Komérek, J.*, Sirova, D.*, Komarkova-Legnerové, |., Rejméankova, E.*, 2015: Structure and
function of cyanobacterial mats in wetlands of Belize. In: Entry, J.A, Gottlieb, A.D., Jay-
achandran, K., Ogram, A. (eds.) Microbiology of the Everglades Ecosystem, Boca Raton,
CRC Press, ISBN 978-1-4987-1183-8: pp. 194-217.

2230 Krasa, J.*, Dostal, T.*, Rosendorf, P.*, Borovec, |., Hejzlar, J., 2015: Modelling of sediment
and phosphorus loads in reservoirs in the Czech Republic. In: Fullen, M.A., Famodimy, J.,
Karyotis, T., Noulas, C., Panagopoulos, A., Rubio, J.L., Gabriels, D. (eds.) Innovative Stra-
tegies and Policies for Soil Conservation. Reiskirchen, Catena Verlag, ISBN 978-3-923381-
62-3: pp. 21-34.

2231 Randak, T* Slavik, O.*, Kubetka, J., Adamek, Z.*, Horky, P*, Turek, ).*, Vostradovsky, J.*,
Hladik, M.*, Peterka, J., Musil, ].*, Prchalovd, M., Jaza, T., Kratochvil, M., Boukal, S.D.¥,
Vasek, M., Andreji, ).*, Dvorak, P.*, 2014: Fishery in Open Waters. University of South Bo-
hemia in Ceské Budé&jovice, Faculty of Fisheries and Protection of Waters, ISBN 978-80-
7514-012-8: 431 p.

C: Papers and Books in Czech

2232 Adamec, L.* Sirové, D., Vrba, |., Barta, |.*, Santricek, |.*, Simek, K., 2015: Lovci, nebo zahrad-
nici? Komplexni vyzkum vodnich masozravych bublinatek [Hunters or gardeners? A complex re-
search of aquatic carnivorous bladderworts]. Ziva 63 (6): 286-288.
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2233

2234

2235

2236

2237

2238

2239

2240

Blabolil, P., Riha, M., Peterka, |., Prchalova, M., Vasek, M., Frouzov4, |., Jtza, T., Muska,
M., Tuder, M., Drastik, V., Ricard, D., Sajdlovd, Z., §mejl<a|, M., Vejiik, L., Maténa, J., Boro-
veg, |., Kubetka, J., 2015: Novy néstroj na zlepenf kvality vodnich ekosystémi [A new tool
for improvement the quality of water ecosystems]. In: Rddkov4, V., Bojkovd, |. (eds.) Sbor-
nik prispévkd XVII. konference CLS a SLS "Voda - véc verejna", Mikulov, June 29-July 3,
2015. Masarykova univerzita, Brno, ISBN 978-80-210-7874-1: pp. 41-45.

Hejzlar, J., Brove, )., Zahradka, V.*, Rosendorf, P*, 2015: Vliv klecového chovu ryb na jakost vody
v nédrzi Nechranice [Influence of cage fish farming on water quality in the eutrophic Nechrani-
ce Reservoir]. In: Rthové AmbroZova, J., Petrakové Kanské, K. (eds,) Sbornik konference Voda-
renska biologie 2015, Praha, February 4-5, 2015. Vodni zdroje Ekomonitor spol. s r.o., Chrudim,
ISBN 978-80-86832-83-8: pp. 61-68.

Hejzlar, ., Znachor, P., Sobolikova, Z.*, Rohlik, V.* 2015: Vysoké eutrofiza¢ni G¢innost fos-
foru plivodem z odpadnich vod v nadrzi Lipno [High eutrophication efficiency of phospho-
rus originating from wastewaters in the Lipno Reservoir]. In: Kosour, D. et al. (ed.), Sbor-
nik konference Vodni nadrze 2015, Brno, October 6-7, 2015. Povodi Moravy, Brno, ISBN
978-80-260-8726-7: pp. 81-87.

Jan, J., Borovec, J., Hubéacek, T., 2015: Co umime fici o sedimentech, aneb hodnoceni sedi-
mentd v nddrzich ve vztahu k eutrofizaci [What can we say about sediments, evaluation of
reservoir sediments and their link to eutrophication). In: Kosour, D. et al. (ed.) Sbornik kon-
ference Vodni nddrze 2015, Brno, October 6-7, 2015. Povodi Moravy, Brno, ISBN 978-80-
260-8726-7: pp. 55-60.

Krasa, J.*, Jachymova, B.*, Bauer, M.*, Dostal, T.*, Rosendorf, P.*, Hejzlar, ., Borovec, .,
Betictka, M.*, 2015: Eroze zemédélské pidy a jeji vyznam pro zandseni a eutrofizaci nadr-
#i'v Ceské republice [Erosion of agricultural land and its importance for siltation and eutro-
phication of reservoirs in the Czech Republic]. In: Kosour, D. et al. (ed.) Sbornfk konference
Vodni nadrze 2015, Brno, October 6-7, 2015. Povodi Moravy, Brno, ISBN 978-80-260-
8726-7: pp. 43-46.

Vrzék, J.*, Knotek, ).*, Borovec, J., Dadejik, M.*, Krist, P.*, 2015: Nakladani se sedimen-
tem z vodnich nddrzi, moZnosti rozdruZeni a daldiho vyuZiti sedimentu [Management of
reservoir sediments, sediment washing and reuse]. In: Kosour, D. et al. (ed.), Sbornik kon-
ference Vodni nadrze 2015, Brno, October 6-7, 2015. Povodi Moravy, Brno, ISBN 978-80-
260-8726-7: pp. 161-166.

Zelenkovd, E.*, Slavik, O.*, Douda, K.* Hladik, M.*, Horky, P.*, Simon, O.%, Dort, B.*, Tu-
Ser, M., Muska, M., 2015: Souziti ve Vltavském luhu. Co nového s perlorodkou [Coexisten-
ce in the Vltava floodplain - What's new with pearl mussel]? Sumava: ¢tvrtletnik spravy NP
a CHKO Sumava - pfiroda - zajimavosti - historie. Jaro: 8-11.

Znachor, P., 2015: Fotograficky privodce podivuhodnym svétem planktonu nasich vodnich
nadrzi [Photographic guide to the amazing world of reservoir plankton]. Biologické centrum
AV CR, v. v. i., Hydrobiologicky Gstav, Ceské Budé&jovice, ISBN 978-80-86668-29-1: 48 p.
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