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Zivotni jubileum a vyznamenani

Viery Straskrabové

V roce 2014 oslavila vyznamné Zivotni ju-
bileum Dr. Viera Straskrébovd, dlouhole-
t& vedouci oddéleni mikrobiélni ekologie
a prvnf porevolu¢ni feditelka Hydrobio-
logického Gstavu AV CR. Vedle neformél-
ni oslavy v ramci dstavu samotného predali
predstavitelé Jihoceské University Viefe
Straskrébové Pamétni medaili Jihoceské uni-
verzity v Ceskych Budgjovicich za dlouho-
doby osobni pfinos k védeckému a peda-
gogickému rozvoji Prf JU.

Anniversary and honors to

Viera Straskrabova

In 2014, we celebrated the important anni-
versary of Dr. Viera Straskrabovd, longtime
head of the department Microbial Ecolo-
gy and the first post-revolutionary director
of the Institute of Hydrobiology. In add-
tion to an informal celebration at the In-
stitute, representatives from the Universi-
ty of South Bohemia in Ceské Budé&jovice
awarded Dr. Straskrdbové the Commem-
orative Medal of the University of South
Bohemia in Ceské Budg&jovice for long-term
personal contribution to the scientific and
pedagogical development of the Faculty of
Sciences.
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Director’s preface

Dear reader,

2014 marked fifty-five years of the ex-
istence of an independent hydrobiological
research body within the Czech Academy
of Sciences (during the years this body
had various forms and names, and the in-
dependent Institute of Hydrobiology was
founded in 1990). In this time we have
focused on basic physical, chemical and bi-
ological processes in lakes and reservoirs,
and their catchments. Someone may ask:
Is there still room for discoveries after so
many years of research? Is it possible that
we study these systems for decades and
still do not fully understand them? Com-
pared to the seas or large lakes of the
world, Czech lakes and reservoirs are not
too large, but still large enough to hide

complicated relationships. They are also
large enough to carry out simple experi-
ments that provide clear answers. Like eve-
rything in the nature, our lakes are devel-
oping both by natural and man-induced
processes at local and global scales. It of-
ten happens that laboriously discovered
patterns are valid only within a limited
range of conditions and changes bring
new research challenges.

In our gradually changing world, long-
term research continuity is very valuable
and implementing classical long-time se-
ries with new, emerging techniques rev-
olutionizes our possibilities. In 2014 the
Institute acquired funding to commence
several new projects base on long-term

Rimov Reservoir. / Prehradni nddr# Rimov. Foto: P. Znachor.
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Uvod Feditele Gstavu

Vézeni ¢tenari,

rok 2014 je jubilejnim padesatym péatym
rokem existence hydrobiologického praco-
visté v Akademii Véd (jako ,samostatny”
dstav existuje 25 let od roku 1990). Po ce-
lou tuto dobu se nase pracovisté zaméfuje
na zékladnf fyzikdlni, chemické i biologické
procesy v nadrzich a jezerech a na relevant-
ni procesy v jejich povodich. Nékdy se setké-
vame s otazkou, zda je v této oblasti porad
co zkoumat? Jak je vlastné mozné, Ze tyto
systémy sledujeme po desitky let a stale jim
plné nerozumime? PrestoZe nadrze a jeze-
ra v Ceské republice nelze v celosvétovém
méfitku povaZovat za ,velké”, jsou dostate¢-
né velké na to, aby skryvaly mnohé kompli-
kované vztahy a mechanismy, které jen po-
malu odkryvdme nasim logickym my3lenim.
Jsou dostatecné velké, aby se s nimi nedalo
jednodude experimentovat a ziskdvat Cer-
nobilé odpovédi. Navic v prirodé nic nenf
stélé, v3echno se neustale vyviji. | nase né-
drZe a jezera maji své vlastni sukcese a za-
roveri jsou ovliviiovany ¢lovékem a jeho lo-
kdlnim nebo globalnim plsobenim. Stava
se, Ze pracné odhalené zakonitosti plati jen
v omezeném rozsahu podminek, a ze zmé-
néné podminky pred nas kladou potrebu
odhalovat zékonitosti stale nové.

Z tohoto hlediska je velmi hodnotné, Ze
se dafi udrzet dlouhodobou kontinuitu vy-
zkumné skoly, kterd mé moznost kombino-
vat dlouholeté ¢asové fady s novymi tech-
nikami, které revolucionizujf nase vyzkumné
moznosti. Mohu s radosti napsat, Ze pravé
toto pojeti se v roce 2014 dockalo podpory
Grantové Agentury CR v podobé nékolika
podporenych projektd zaloZzenych na analy-
ze dlouhodobych dat. Zejména préce Jifiho

For the Year 2014

Kopacka ukazaly cenu dlouhodobého sledo-
vani nadrze Slapy pro zhodnoceni vlivu hos-
podareni ¢lovéka na celé rozsahlé povodi.
Nadrz Slapy se sleduje rovnéz 55 let a ten-
to monitoring predstavuje nejdelsi nepre-
trzitou casovou fadu sledovani nadrzového
ekosystému v CR. Vedle ni Ize zajimavé ¢a-
sové trendy pozorovat na nadrzf Rimov, kte-
ré je nepretrzité sledovéna 36 let. Na né-
drzi Rimov je intenzita sledovani podstatné
Vvétsi a |ze fici, Ze se jedna o hlavnf referen¢-
ni vyzkumny objekt dstavu, ke kterému jsou
¢asto vztahovéany vysledky z jinych ceskych
vod. Dalsi ¢asové fady jsou k dispozici o 3u-
mavskych a tatranskych jezerech a o nékte-
rych dalich ceskych nadrzich.

V roce 2014 vyvrcholila priprava Meto-
diky pro hodnocenf ekologického potencia-
lu silné ovlivnénych a umélych vodnich dtva-
rt - kateqorie jezero. Pravé tato rozsahla
prace je dobrym piikladem, jak nesnadné je
ohodnotit ekologickou kvalitu nadrzi a jezer
a sladit ji s lidskym vyuZivanim. Vysledkem
celotstavniho snaZenf a integrace dlouho-
letych zkusSenostf je narodni metodika hod-
noceni ekologického potencidlu (Borovec
a kol. 2014), ktera byla predlozena k po-
souzeni odborné vefejnosti a nasledné certi-
fikovana Ministerstvem Zivotniho prostredi.
Zejména index vychazejici z analyzy rybich
spolecenstev se ukézal jako velmi dobry in-
dikdtor antropogennich vlivi v rdmdi stfe-
doevropské a pobaltské geografické oblasti.
Proces zlepSovani ekologickych charakteris-
tik silné ovlivnénych vodnich dtvard a umé-
lych jezer v3ak touto etapou teprve zadi-
nd. Zejména u biologickych procest jsme
si védomi, Ze nerozumime zdaleka viem

Uvod teditele astavu 7



limnological studies. The published papers
of Jifi Kopacek highlighted the value of
long-term studies of Slapy reservoir, which
witnessed changes of human management
of the large catchment. The time series of
Slapy reservoir has the same length as the
lifetime of the institution (55 years) and
represents the longest continuously stud-
ied reservoir system in the country. Be-
sides Slapy, Rimov Reservair, located con-
veniently close to the institute, has been
monitored for 36 years. The intensity of
work in Rimov is much higher and it is the
main reference object to which the results
from many other waterbodies are related.

The most important event of 2014 was
the completion of the “Methodology for
assessing the ecological potential of heavily
modified and artificial water bodies -
“lake”category ”. This project is a good ex-
ample how difficult it is to evaluate the
ecological quality of lakes and reservoirs
and to balance it with human utilization of
ecosystem services. The nationwide metho-
dology was completed (Borovec et al.,
2014) and subsequently accepted by the
Ministry of Environment (January 2015).
In particular, the Fish Ecological Quality
Ratio was found to be a good indicator of
human influences by the Central Europe
and Central-Baltic Lake Fish Intercalibra-
tion Group. However, the process of de-
fining and improving ecological conditions
in heavily modified water bodies is just in
its initial phases. Especially with biological
processes we must be aware that we do
not fully understand many of them and
much more investigative work is needed.

8  Director’s preface

2014 was a very successful year for ob-
taining grants, both from the Grant Agen-
cy of the Czech Republic and EEA/Norway
grants. Intensive preparations of a national
infrastructure SoWa (Soil and Water) for
complex monitoring of soil and water eco-
systems in the context of sustainable use
of the landscape led to adding this infra-
structure project to the national ,road-
map’ of research infrastructures of the
Czech Republic. We have hosted sever-
al important popularization events (cycles
of lectures, training courses) and also an
international conference, ECOFIL 2014,

P

Eﬁolfi

addressing the ecology of fish in lakes and
reservoirs (about 130 participants from 38
countries, Blabolil et al., 2014).

The financial situation of the Institute
was not simple this past year. The share
of institutional support continued to de-
cline and it was about 38% of the budget.
Most research activities required support
from projects and contracts. Fortunately
this was achieved and | am happy to con-
clude that 2014 was another successful
and busy year.

I wish you interesting reading and excit-
ing moments by our lakes and reservoirs.
Should you require professional advice con-
cerning the functioning of lakes and reser-
voirs, please do not hesitate to contact us.

Jan Kubecka
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zakonitostem a mnohé z nich se stanou na-
métem budoucich studif.

Rok 2014 byl velmi pozitivni z hlediska
projektové Gspégnosti. Ustav byl mimorad-
né Uspésny v ziskavani projektl Grantové
Agentury CR a ziskal i velky projekt v rédmci
podpory Norského finan¢niho mechanismu
a Finan¢niho mechanismu EHP (MACFISH).
V roce 2014 vyvrcholily prace na navrhu na-
rodnf infrastruktury SoWa (Soil and Water)
pro komplexni monitorovani padnich a vod-
nich ekosystému v kontextu trvale udrZitel-
ného vyuzivani krajiny. Projekt infrastruktu-
ry byl pozitivné pfijat hodnotiteli a akce byla
zafazena na cestovni mapu vyzkumnych in-
frastruktur CR.

Ustav hostil rovnéz nékolik vyznamnych
akci zamérenych na predévani poznatkd

odborné verejnosti (prednaskové cykly, te-
rénni Skolici kurz) a také celosvétovou kon-
ferenci ECOFIL 2014 zaméfenou na eko-
logii ryb v nddrzich a jezerech (cca 130
Gcastnik( z 38 zemi, Blabolil a kol., 2014).
Finan¢ni situace pracovisté nebyla snad-
nd, instituciondlni podpora pracovisté pred-
stavovala jen cca 38% naseho rozpoctu, pro
podporu drtivé vétsiny vyzkumnych pracf
tak bylo nutno ziskat prostiedky z projektd
a zakazek nasi hlavni ¢innosti. To se ocivid-
né v mnoha pripadech podafilo a tak mohu
uzaviit, Ze byl rok 2014 rokem pfiznivym.
Preji Vdm poucné Ctenf a zajimavé chvi-
le u nddrzi a jezer, a pokud Vs trapi nebo
zajimaji néjaké problémy spojené s jezery
a naddrzemi, nevdhejte se na nas obratit.
Jan Kubec¢ka

Preparation for sampling. / Pfiprava na odbér vzorkd. Foto: P. Znachor.
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Deparments
Department of Hydrochemistry and Ecosystem Modelling

At the Department of Hydrochemistry and ~ Rimov reservoirs in the Vltava River catch-
Ecosysten Modelling we investigate biogeo- ~ ment; another important area of study in-
chemical nutrient cycles and the processes  volves alpine lakes in the Tatra Mountains

Water sampling from

a Tatra Mountains lake.
/ Odbér vzorkd vody

7 tatranského plesa.
Foto: |. Turek.

that influence the chemical compositionand ~ and mountain lakes in the Bohemian Forest

Oddéleni

Oddéleni hydrochemie a ekosystémového modelovani

V oddéleni hydrochemie a ekosystémové-
ho modelovani zkouméme biogeochemic
ké kolobéhy Zivin a procesy, které ovliv-
fuji chemické slozenf 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 typl povodi a vybranym procestim
v ptidnim prostredi, které ovliviiuji 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-

Stock solutions for HPLC.
/ Zdsobni roztoky pro
HPLC stanoveni. Foto:
P. Porcal.

ring dopliiujeme terénnimi a laboratorni-
mi experimenty a rovnéz aplikaci matema-
tickych modeld. Dvéma stéZejnimi tématy
badanf jsou eutrofizace a acidifikace vod-
nich ekosystém.

Eutrofizace je obohacovéni ekosystému
Zivinami, jejimz disledkem je ve stojatych
vodéch intenzivni tvorba organické hmoty
fas, sinic a vodnich rostlin, ¢asto doprové-
zend nezédoucim vyskytem vodniho kvétu,
anoxiemi vody nade dnem, zhorsenou jakos-
ti vody atd. N&3 vyzkum eutrofizace pokry-
vé viechny podstatné aspekty této proble-
matiky od urcovant a fizenf zdrojd Zivinového
znedisténi v povodi, pres transport Zivin fi¢-
ni siti do nédrzi, az po podminky pro reali-
zadi Zivin pfi tvorbé biomasy ve vlastni na-
drzi. Pro hodnoceni vyznamnosti rznych
pfirodnich a antropogennich zdrojd dusfku

quality of surface waters. We focus espe-
cially on processes in lentic waters - moun-
tain lakes, reservoirs, and ponds, but we also
pay considerable attention to the hydrology
and water chemistry of runoff from differ-
ent types of catchments as well as selected
processes in the soil environment that influ-
ence transport of mineral and organic sub-
stances into surface waters. One part of our
research is linked to long-term monitoring
of model reservoirs, especially the Slapy and

10 Deparments

(Sumava). For a more detailed understand-
ing of key processes we complement our
monitoring activities with field and labora-
tory experiments and with the application
of mathematical models. Two crucial areas
of research concern are eutrophication and
acidification of aquatic ecosystems.
Eutrophication is the enrichment of eco-
systems by nutrients, leading to intensive
growth of algae biomass, cyanobacteria and
aquatic macrophytes, often accompanied by

55 ANNUAL REPORT
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Colorimetric determi-
nation of nitrate. /
Kolorimetrické stano-
veni dusi¢nand. Foto:
P. Porcal.

unwelcome occurrences of water blooms, an-
oxia of water above the bottom, decrease
in water quality, etc. Our eutrophication re-
search covers all important aspects of this
issue from the determination and manage-
ment of nutrient pollution sources in the
catchment area, to research on the transport
of nutrients via the river network into the
reservoirs, and investigation of the condi-
tions necessary for nutrients to actually trig-
ger production of biomass in the reservoir.
To evaluate the importance of various nat-
ural and anthropogenic sources of nitrogen
and phosphorus in individual catchments we
use mathematical models of varying com-
plexity, from simple empirical mass-bal-
ance equations to dynamic complex models
based on detailed descriptions of hydrolog-
ical, physico-chemical, and biochemical pro-
cesses in the soil, groundwater, and river
network. We evolve and develop methods to
determine different nutrient forms and their
accessibility within the catchment area and
during their in-reservoir cycling between the
sediments and the water column. A more re-
cent addition to our research in this area has

12 Deparments

been the influence of environmental condi-
tions and reservoir management on aquatic
macrophytes.

In our research on the recovery from
acidification of mountain lake ecosystems
and their catchment areas we exploit the
unique opportunity to understand reactions
of different terrestrial and aquatic environ-
ments to atmospheric pollution, that was ex-
treme in Central Europe during the 1970s
and 1980s, and has since returned to levels
from the first half of the 20th century in
the last two decades. While the level of at-
mospheric pollution by sulphur and nitrogen
compounds entering the catchments is cur-
rently very low, acidification levels in the soil
and waters remain relatively high and eco-
system recovery takes place only gradually.
Forest dieback in the lake catchments due to
bark beetle infestations allow us to investi-
gate the dynamics of interactions between
plants and microbial communities in the soil.
It also gives us the opportunity to study the
effects of disturbed equilibria in the soil on
the export of nutrients and organic com-
pounds into surface runoff and their ensuing
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a fosforu v konkrétnich povodich pouZiva-
me matematické modely o rdzné slozitos-
ti, od jednoduchych empirickych bilan¢nich
rovnic az po dynamické komplexni modely
pracujici s detailnim popisem hydrologickych,

A tributary to Certovo
Lake. / P¥itok do Certova
jezera. Foto: |. Kopdcek.

fyzikalné-chemickych a biochemickych proce-
st v pudé, podzemni vodé a v Ficni siti. Vy-
vijime a déle rozpracovavame metody pro
stanoveni rGznych forem Zivin a jejich do-
stupnosti v povodi i ve vnitronadrzovém ko-
lobéhu mezi sedimenty a vodnim sloupcem.
V posledni dobé byla vyzkumnd problemati-
ka oddéleni doplnéna o studium vlivu envi-
ronmentalnich podminek a nadrzového ma-
nagementu na vodni makrofyta.

PFi studiu zotavovani ekosystéma hor-
skych jezer a jejich povodf z acidifikace

For the Year 2014

neboli okyseleni, vyuzivame unikatni piile-
Zitost k porozuméni procestim v riznych
slozkach terestrického a vodniho prostre-
di pfi jejich reakci na znecisténi 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 znecisténf slouce-
ninami siry a dusiku vstupujici do povodi
v soucasnosti velmi nizké, v ptdnim i vod-
nim prostiedi okyseleni dosud pretrvava
a zotavovani ekosystém@ probihd jen po-
stupné. Odumirdnf lesnich porostl v po-
vodi horskych jezer na Sumaveé v disledku
karovcové kalamity poskytuje moznost sle-
dovat dynamiku interakci mezi rostlinami

Oddéleni 13



impacts on lake ecosystems. Acidified moun-
tain catchments are also useful as model lo-
calities 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 im-

pacts both lake ecology and drinking water
quality. Our current studies of photochem-
istry of humic substances show interesting
relationships between humic substances in
the aquatic environment and the availability
of nutrients and microbial production in the
aquatic ecosystem.

Samples for analyses. /
Vzorky na analyzy.
Foto: P. Porcal.

Department of Aquatic Microbial Ecology

Research at the Department of Aquatic Micro-
bial Ecology is focused on freshwater mi-
croscopic organisms. Of interest are two
main groups of aquatic microorganisms that
differ in 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 photo-
synthesis. 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 (1)
the ecology of aquatic bacteria and proto-
z0a, and (2) the ecology of phytoplankton.

The ecology of aquatic bacteria group
studies the taxonomy of freshwater bacte-
ria, their biogeography, function, and their
role in food chains. In aquatic bacterial
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a mikrobidlnimi spolecenstvy v padé a dd-
sledky narugent jejich rovnovéh pro od-
nos Zivin a organickych latek do povrcho-
vého odtoku a nasledné zkoumat dopady
na vodnf ekosystém jezer. Okyselenim po-
stizend horskd povodi také vyuzivéme jako
modelové lokality pro vyzkum pficin a dd-
sledkd dlouhodobého naristu koncentra-
¢i huminovych latek v odtoku z povodi,
ke kterému dochdzi v mirném klimatic-
kém pasmu na mnoha mistech zemékoule

Atomic absorption spectro-
metry. / Atomovd absorpé-
ni spektrometrie. Foto:

P. Porcal.

Oddéleni mikrobiélni ekologie vody

V oddéleni mikrobidlnf ekologie vody se za-
byvame vyzkumem mikroskopickych orga-
nismd, které Ziji ve sladkych vodach. Pred-
mét naseho zdjmu, 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 tvof{ heterotrofové - jsou to
bakterie a prvoci, ktefi naopak spolupracu-
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a jenz ma dopady i na ekologii jezer a ja-
kost vodnich zdrojd. Nase soucasné stu-
die fotochemie huminovych latek ukazujf
zajimavé souvislosti mezi pfitomnosti 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 prostedi
a dostupnosti Zivin ¢i mikrobialni produk-
ci ve vodnim ekosystému.

ji na rozkladu odumrelé organické hmoty.
ProtoZe se metodické pristupy ke studiu
obou skupin lisf, funqujf z praktickych dd-
vodd v nasem oddéleni dvé Gzce provaza-
né pracovni skupiny, zaméfené (1) na studi-
um ekologie vodnich bakterif a prvokd, a (2)
na studium ekologie fytoplanktonu.
Skupina ekologie vodnich baktérii se
zabyvé taxonomii sladkovodnich bakterif,
jejich biogeografii, funkdi, a jejich zapoje-
nim do potravnich Fetézcd. V taxonomii
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taxonomy, we try to find out which of the
few bacteria species or groups actually
live in freshwater. We concentrate on two

groups, betaproteobacteria and actinobac
teria, which are typically found in freshwa-
ter (including those of Central Europe). We
use molecular methods based on the study
of the genetic information of the bacteria
and have achieved considerable success in
isolating and cultivating aquatic bacteria us-
ing unique methods developed by our re-
searchers.

Aquatic bacterial biogeography is a very
young field and basic investigations on
where different bacterial groups occur and
why only recently began. Our researchers
are contributing significantly to its develop-
ment. We also study the unique microbial
communities in acidified Bohemian Forest
lakes as well as the development of micro-
bial populations in a lake emerging from a
former brown-coal quarry which is being
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Pleodorina indica. Foto:
P. Znachor.

inundated. The study of the functions of
aquatic bacteria (the types of organic sub-
stances they decompose and utilise, and
how quickly they grow) and of bacteria in
relation to other organisms (protozoa and
small animals that feed on them, and vi-
ruses attack them) is a classical field within
aquatic microbiology. We have made signi-
ficant contributions to the currrent general
trend in this field: attempts at complete
identification of the individual species or
taxonomic groups of bacteria and proto-
zoa 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 international scien-
tific community. He has contributed signifi-
cantly to understanding the relationships
between bacteria, protoza, and viruses; the
protoza influence the composition of bacte-
rial communities by preferential feeding on
certain species, types or sizes of bacteria.

55% ANNUAL REPORT

sladkovodnich bakterii studujeme, jaké bak-
terie viibec ve vodach Ziji - jsou to jen ur-
¢ité druhy nebo skupiny. Soustiedujeme se
na dvé typické skupiny sladkych vod (veetné
nasich): betaproteobakterie a aktinobakte-
rie. Pouzivdme molekulédrni metody, zaloZe-
né na studiu genetické informace bakterif.
Vyznamné aspéchy jsme dosahli pfi izolaci
a kultivaci vodnich bakterii unikatnimi me-
todami, vyvinutymi nasimi pracovniky. Bio-
geografie vodnich bakterif je obor teprve
shromazdujici zékladni poznatky (kde se
které bakterie vyskytuji a pro¢) a nasi pra-
covnici vyznamné prispivajf k jejimu rozvoji.
Studujeme také unikatni mikrobidlni spole-

Investigation of func-
tion of microbial food
webs. / Vyzkum Funkce
mikrobidlnich potrav-
nich siti. Foto: J. Nedo-
ma.

¢enstva v okyselenych Sumavskych jezerech
a vyvoj mikrobidIniho osidlenf jezera vznika-
jictho v zaplavovaném hnédouhelném lomu.
Mezi klasické obory vodni mikrobiologie pa-
tif studium funkce vodnich bakterif (jaky
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typ organickych latek rozkladaji a vyuziva-
jf, jak rychle rostou) a jejich dalstho osudu
ve vodnim prosttedi (bakteriemi se Zivi pr-
voci a drobnf Zivotichové a napadajf je viry).
Soucasnym obecnym trendem, ke kterému
pfispivame vyznamnymi poznatky, je dove-
deni tohoto studia na co nejvyssi Grover
taxonomického rozliseni (jednotlivé druhy
&i skupiny bakterif a prvokd). Ve svété jsou
cenény zejména prace profesora Karla Sim-

logy), které zasadné pfispivaji k pochopent
vztaht mezi bakteriemi, prvoky a viry: pr-
voci ovliviiujf slozenf baktérif tim, Ze upred-
nostriuji jako potravu rdzné druhy, typy,

nebo velikosti bakterii. Tim se méni rychlost
prenosu organické hmoty potravnimi retéz-
ci pfes zooplankton az k rybam.

Skupina ekologie fytoplanktonu se za-
byva vyzkumem mikroskopickych fas a sinic
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This changes the rates of transfer of organ-
ic matter in the food chain via zooplankton
all the way up to the fish.

The phytoplankton ecology group focu-
ses on the research of phytoplankton (con-
sisting of microscopic algae and cyaonobac-
teria) including their taxonomy, ecology,
ecophysiology, and interaction with bac-
teria. Internationally, our institute is one of
the most respected research centers deal-
ing with the taxonomy of cyanobacteria
(also known as blue-green algae), which
are known for their tendency to create
unpleasant and dangerous water blooms.
Our aim is to describe and reliably distin-
quish individual species using a combina-
tion of classical (microscopy) and modern
(molecular) methods. Our institute hosts
a unique collection of several hundred
strains of cyanobacteria and algae isolat-
ed from various types of freshwaters. In
phytoplankton ecology we try to identify
factors responsible for a species or group
of algae or cyanobacteria being in a given
place and time. We study competition for
resources between phytoplankton species,
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the influence of extreme rainfall on the
taxonomic composition of phytoplankton
communities, and on 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 be-
tween the physiological traits of individu-
al species and their occurence in an aquat-
ic ecosystem. Here our development and
implementation of modern fluoresecent
methods has gained us considerable inter-
national recognition. The methods consist
of marking cells using special fluorescent
labels. This then enables microscopic com-
parison of the qualities of individual cells,
such as producion of certain substances,
growth rates, cell damage or vitality. Re-
search on the interaction of phytoplankton
and bacteria is focused on factors influenc-
ing the production of organic substanc
es by phytoplanton and their impact on
the composition, activity, and growth of
bacteria.

Equipment for determinati-
on of primary production. /
Vybaveni na méfeni primdrni
produkce. Foto: P. Znachor.
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Algae in Medard Lake tri-
butary. / Rasy v ptitoku
do jezera Medard. Foto:
P. Znachor

(tj. souhrnné fytoplanktonem) z hlediska
jeho taxonomie, ekologie, ekofyziologie
a interakce s bakteriemi. V taxonomii si-
nic, zndmych jejich schopnostf tvofit nepif-
jemné a nebezpecné vodni kvéty, patii nase
oddéleni mezi vyznamnd svétovd pracovisté.
Cilem je popis a spolehlivé rozlisenf jednotli-
vych druh za pouziti kombinace klasickych
(mikroskopie) a modernich pfistup( (mo-
lekuldrni metody). Na nasem pracovisti se
nachazi unikatni sbirka nékolika set kmend
sinic a fas izolovanych z rdznych druht slad-
kych vod. V ekologii fytoplanktonu hledame
faktory zodpovédné za to, Ze se dané dru-
hy nebo skupiny fas i sinic vyskytuji v dany
¢as na daném misté. Studujeme kompetici
mezi druhy fytoplanktonu (soutéz o zdroje),
vliv extrémnich sraZek na sloZenf fytoplank-
tonu a na jeho rozdilnost v rznych mistech
ddolnich nadrzi, a déle dlouhodobé zmény
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ve sloZeni fytoplanktonu v zavislosti na glo-
balnf zméné klimatu. V ekofyziologii Fas a si-
nic hledame vztahy mezi vlastnostmi jed-
notlivych druht a jejich schopnosti uplatnit
se ve vodnim ekosystému. Mame vyznam-
né postaveni v pouZivani a vyvoji moder-
nich fluorescen¢nich metod, umozriujicich
oznatit burky specidlnimi sviticimi znacka-
mi a v mikroskopu na zakladé toho srovné-
vat vlastnosti jednotlivych bunék (produkci
urcitych latek, rychlost rdstu, neporusenost
&i zivotaschopnost). Pri studiu interakce fy-
toplanktonu a bakterif jde o vyzkum faktord
ovlivriujici produkci organickych Iétek fyto-
planktonem a jejich vliv na sloZeni, aktivitu
a rust bakterif.

Oddéleni 19



Department of Fish and Zooplankton Ecology

Research from the Department of Fish
and Zooplankton Ecology focuses on the
highest trophic levels in freshwater eco-
systems, zooplankton and fish. The depart-
ment is divided into two research groups
with different study approaches.

The Zooplankton Ecology Group (ZEG)

conducts traditional zooplankton stud-

ies with genetic approaches following the
evolutionary adaptations of key Daphnia
species. A basic principle of their work is
the combination of field and laboratory
approaches, where working hypotheses
for laboratory experiments grow out of
data obtained during fieldwork. Their re-
search focus, the genus Daphnia, is also a
substantial and preferred food source for
planktivorous fish and, as such, forms an
important link in the food pyramid and
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between the two groups of the depart-

ment. Currently the work of the Zooplank-

ton Ecology Group falls into five research

areas:

o Interactions of trophic state, fish and zoo-
plankton.

o Long-term changes in the zooplankton
of model reservoirs.

Deploying receivers of the
3D acoustic telemetry sys-
tem in Lake Milada. / In-
stalace pfijimacd 3D akus-
tického telemetrického
systému na jezere Milada.
Foto: |. Peterka.

e Populations of the most common Euro-
pean hybrid complex Daphnia longispi-
na and of their links to biotic and abi-
otic factors.

o “Founder effect” of newly colonized eco-
systems of lakes in former coal quarries.

e Physio-ecological adaptations of the
most common species Daphnia galeata,
with exceptional plasticity.
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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 nadrzi, v nasich
podminkéch predevsim prehradnich nadrzi
a v posledni dobé také novych typt nadrzi
vznikajicich zatopenim ddlnich 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

Evaluating the impacts
of angling on popula-
tions of predatory fish
in Lake Milada. / Ove-
fovdni dopadd sportov-
ntho rybolovu na po-
pulace dravych ryb na
jezere Milada. Foto:

L. Vejiik.
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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 Studie interakef GZivnosti, ryb a zooplank-
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-
rozsirenéjsiho, hybridniho komplexu D.
longispina a vazeb na abiotické a bio-
tické faktory.
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The Fish Ecology Unit (FishEcU) func
tions mostly like a national and interna-
tional body in charge of quantitative fish
stock assessments in lakes and reservoirs
with the main research topics being the
spatio-temporal distribution of fish abun-
dance and biomass, species- and size-spe-
cific behavioural traits, foraging ecology
and role in trophic webs, and methods
and methodology of quantitative sampling
of fish communities. The research findings
improve our general knowledge about
fish and their role and influence within
the whole aquatic ecosystem as well as
providing qualified advice and support to
practitioners managing fish stocks in len-
tic water environments. Great emphasis is
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Macrophyte cage expe-
riment in Lake Milada. /
Makrofytovy klecovy expe-
riment na jezefe Milada.
Foto: |. Peterka.

placed on research and the development
of methods for quantitative sampling of
fish stocks. In this particular field FishEcU
is a world leading research group in hor-
izontal acoustic methods, gauging their
limitations, determining the relationships
between fish size and the strength of their
acoustic echoes, improving the accuracy of
acoustic detection of fish larvae, juveniles
and aquatic invertebrates, and last but not
least, the use of acoustic methods in re-
search on fish behaviour. In addition to
acoustic methods, the group draws on its
tradition of passive and active fishing gear,
developing sampling methods using elec-
trofishing, beach seining, purse seining,
trawling and gillnetting. Results obtained
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o Vyzkum vyhody zakladatele (priority ef-
fect) nové kolonizovanych biotopti jezer
po tézbé uhli a nasledné konfrontace se
zménou prostredi po kolonizaci rybami.

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

Hlavni ndplni laboratore ekologie ryb
(FishEcU - Fish Ecology Unit) je vyzkum
ryb ve velkych vnitrozemskych vodéch, ze-
jména Gdolnich nadrZf a jezerech, se zamé-
renim na odhalenf zakonitostf v rozmisté-

Dreissena mussels atta-
ched to a submer-

ged tree branch in Lake
Most. / Ndrosty sldvicky
mnohotvdrné na potope-
ném kefi v jezefe Most.
Foto: J. Peterka.

bich obsadek. Jde hlavné o aplikace horizon-
talnich akustickych metod, odhalovént jejich
limitaci, zjiStovani vztaht mezi velikostf ryb
a sily jejich akustického ozvu, zpresriova-
ni akustické detekce rybich larev a juvenild,
vodnich bezobratlych a v neposledni Fadé
vyuZiti akustickych metod pfi vyzkumu cho-
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ni, chovani, potravni aktivité, poetnosti
a biomase ryb. V této oblasti pokryva stu-
dium v3echny aspekty dané problematiky,
tj. zoologii, ekologii a etologii ryb se zre-
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 obsédek ve stojatych
vodéch.

Znacné Gsilf je vénovano vyzkumu a vy-
voji metod pro kvantitativni vzorkovan ry-

vani ryb. Vedle akustickych metod md la-
borator velkou tradici v pouZivani pasivnich
a aktivnich lovnych prostredkd. Rozviji me-
tody vzorkovéni elektrolovem, zatahovymi,
koselkovymi, vle¢nymi a tenatovymi sitémi,
pro manipula¢ni odlovy a pro studie migra-
ci ryb vyuZziva téz odlovl do vrsi a vézenca.
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by FishEcU in the field of gillnetting signif-
icantly contributed to understanding the
ecological value gained by this most com-
mon sampling method. FishEcU substan-
tially contributed to clarifying the hither-
to little-understood behaviour patterns of
fish in 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 dif-
ferent conditions) and a "top-down” per-
spective (fish as consumers feeding on
organisms from lower trophic levels and
the implications for the qualitative com-
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position of these lower levels and for wa-
ter quality). Individual approaches (trophic
effectiveness and selectivity) as well as ap-
proaches based on evaluating the impact
of the whole fish community (food rations,
consumption rates, bioenergetic modeling
etc) were used. An important aspect of
the work of the FishEcU is its complex ap-
proach: the absolute importance of indi-
vidual species and size groups is derived
by weighted methods from the total pic-
ture of the fish community. This is made
possible by a unique combination of quan-
titative and qualitative sampling methods.

Capturing European cat-
fish using boomingboat
in Lake Milada. / Odlov
sumce velkého elektrolov-
nou lodi v jezere Milada.
Foto: L. Vejiik.
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Fish community survey of
a brook flowing to Koren-
sko Reservoir / Prizkum
rybiho spolecenstva potoka
vtékajictho do nddrze Ko-
fensko. Foto: |. Peterka.

Laboratof intenzivné pfispivé k objas-
fovéan( vzorcd chovani ryb ve velkych vni-
trozemskych vodéch, které jsou doposud
mélo prostudovény, a jejich role v potrav-
nich sitich téchto vod. Aktivity laboratore
se zaméfuji zejména na pozndni vzorcy dis-
tribuce ryb, horizontalnf a vertikalni migra-
ce, vyuZzivani domovskych okrskd a chovani
ryb vii¢i odlovnym prostiedkam (Gnikovost
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 riznych
podminek, tak ,top-down” procest - ryby
jako konzumenti Zivici se na niz3ich trofic
kych drovnich, a konsekvence z toho vy-
plyvajici jak pro kvalitativni sloZeni téch-
to Grovni, tak nakonec kvalitu vody. Jsou
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uplatiiovany jak pfistupy individudInf - po-
travni efektivita a vybérovost, tak pfistupy
zalozené na zhodnoceni vlivu celého spo-
le¢enstva - potravni raciony, bioenergetic-
ké modelovani atd.

Zasadni vlastnosti prizkuma provadé-
nych laboratofi ekologie ryb je, Ze jsou
provadény komplexné, kdy celkovy obraz
rybiho spolecenstva zohledfiuje vazenym
zpUsobem absolutni vyznamnost raznych
druht a velikostnich skupin. Tohoto vy-
sledku je dosahovano unikatni kombina-
ci kvantitativnich a kvalitativnich metod
vzorkovani.
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Current Research Highlights
/ Shrnuti nejdilezitéjSich projekti

The effect of natural dieback of mountain spruce forest on microclimate,
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 Bohe-
mian Forest (central Europe). Between 2004
and 2007, the ensuing defoliation killed
more than 90% of forest in the Ple3né Lake
catchment. Windthrows also occurred in the
catchments of Certovo and Laka lakes. Al
these areas have been subjects of our inten-
sive long-term ecological research (water, cli-
mate, soil, and forest) since 1984 to 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 of
changes in element fluxes and pools on a

-
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whole-catchment scale (forest, soil, waters);
(2) evaluate the effects on microclimate, hy-
drology, and soil and aquatic chemistry, and
biodiversity; and (3) project the net effects
to other mountain areas, different forestry
practices, and along the anticipated 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.

H2 (aquatic ecosystems): Forest distur-
bances will strongly affect water nutrient

Temperature and precipita-
tion measurement at Plechy
Mountain. / Méfent teploty
a srdzek na Plechém. Foto:
J. Kopdcek.
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concentrations and toxicity, and thus aquatic
biodiversity for several years. The pre-distur-
bance trend in water recovery from acidifi-
cation will become re-established relative-
ly soon, but the disturbance-driven loss of
base cations will increase ecosystem sensi-
tivity to acidification in the future.

The research is supported by the Czech Science
Foundation project No. P504/12/1218 (2012~
2016), principal investigator J. Kopdéek (co-
investigators: H. Santdckovd, University of
South Bohemia), and M. Svoboda, Czech Univ.
of Life Sciences).

Centre for Ecological Potential of Fish Communities
in Reservoirs and Lakes (CEKOPOT)

Fish communities in reservoirs and lakes are
highly valuable from a genetic, ecological 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 synthe-
sis of research on the functions mentioned
above and for the definition of the ecologi-
cal potential of fish communities. It will also
involve the improvement and broadening of
current methods, and investigation of fish
stocks in the most important and interest-
ing reservoirs in the Czech Republic. At the
same time, Czech activities will be intercon-
nected with European initiatives in order to
make more widely known the huge effort
of the Czech limnological school in describ-
ing fish communities and their role in aquatic
ecosystems. Through internships at top insti-
tutions, and their integration into Europe-
an research initiatives, and close cooperation
with external experts, Czech researchers are
highlighting the complexity of the ecological
potential of fish communities, their faunis-
tic, fish-productive and biomanipulative val-
ue, population dynamics equilibria and troph-
ic interactions. The engagement of As./Prof.
Helge Balk from Norway, a leading expert in
hydroacoustics, has enabled method improve-
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ment, especially techniques of data collection
in shallow water layers (0-5 m). New meth-
odological approaches have been planned
such as the analysis of stable isotopes in fish
which should help us to dlarify the role of par-
ticular species and their ontogenetical stages
in the food webs of the ecosystems studied.
Within the framework of the project a field
course and an international conference deal-
ing with the function of fish in the reservoir
ecosystem will be organized. The main out-
puts of the grant project will be as follows:
) final establishment and stabilization of the
working group ,Fish Ecology Group” at the
Hydrobiological Institute (FISHECU), ii) in-
volvement of the Czech Republic in the Euro-
pean intercalibration net ( JRGEEWAI inter-
calibration forum, Lake-Fish Intercalibration
Group LFIG), iii) production of scientific pa-
pers, iv) internships abroad for our scientists
and students, oriented on hydroacoustics and
methods of stable isotope studies.

Financial support: Ministry of Education,
Youth and Sport of the Czech Republic ad-
ministrates the support provided from EU
funds, proj. No. CZ.1.07/2.3.00/20.0204,
(2012-2015), principal investigators J. Ma-
téna, J. Kube¢ka.
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Disentangling the effects of changin%environmental chemistry

and climate on biogeochemistry and

alpine soils and waters

Motivating this study are confounding par-
allel effects of recovery from acidification
and global warming on changes in the
chemical and biological composition of al-
pine lakes.

Hypotheses:

(1) Present soil recovery from acidifi-
cation is more rapid than expected from
acidic deposition due to higher climate-
induced weathering rates. In parallel, the
increasing soil temperature affects bio-
logical nitrogen (N) immobilization, organic
matter decomposition and leaching of dis-
solved organic carbon (DOC), phosphorus
(P) and nitrogen (N) forms.

(2) Biological recovery of aquatic eco-
systems reflects not only direct changes in
water acidity (pH and concentrations of
toxic aluminium (Al), but also the alumin-
ium-induced bioavailability of phosphorus
for primary production (the effect of food
availability on zooplankton disappearance/
re-occurrence). Increasing water tempera-
ture alters altitudinal distribution of plank-
tonic Crustacea and increases numbers of
more thermophilous chironomid species in
high elevation lakes.

The aim is to distinguish between the
effects of changing environmental chem-
istry and increasing air temperature on in-
dividual parts of alpine ecosystem, un-
derstand their interactions, and enable
modelling of future development of in-
dividual ecosystem parts under anticipat-
ed trends in atmospheric pollution and li-
mate change.
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iodiversity of natural

We continue a 27 year-long integrated
study on natural alpine ecosystems in the
Tatra Mountains including: (i) weathering
rates, soil chemistry, and leaching of nu-
trients (P, N, and DOC), base cations, and
toxic Al forms to waters, (i) in-lake pro-
cesses responsible for P immobilization in
waters and sediments, and (iii) biological
recovery (phytoplankton, zooplankton, and
benthos) in lakes.

Our studies include the following ef-
fects: (1) Effect of changing climate on
weathering and soil and water chemistry.
The study is based on laboratory experi-
ments, evaluation of ~30-year monitoring,
and modelling. (2) Effect of soil acidity on
P bioavailability and leaching. This study
includes field and laboratory soil experi-
ments. (3) Effect of in-lake P sequestra-
tion by Al and their burial in sediments
from ~1800 to present. This study is based
on sampling and fractionation analysis of
sediments from several alpine lakes differ-
ing in acidification history and terrestrial
P exports. (4) Effect of changing water
chemistry and temperature on the biodi-
versity of alpine lakes. This study includes
sampling, analyses, and evaluation of his-
torical records (>30-year monitoring on zo-
oplankton species and littoral and profun-
dal benthos and their sediment records
from ~1800 top resent; collaboration with
University of Banska Bystrica, Slovakia).

This research is supported by the Czech Sci-
ence Foundation project (P503-14-092315);
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Principal Investigator: Biology Centre CAS,
Institute of Hydrobiology (J. Kopdéek), co-in-
vestigator No1: Charles University in Prague,
Inst. Environmental Studies (E. Stuchlik),

co-investigator No2: University of South Bo-
hemia in Ceské Budgjovice, Fac. of Science
(H. Santrdckovd). Duration of the project
is from 2014 to 2016.

Structuring effect of submerged macrophytes on trophic
relationships and distribution of fish in deep lakes (MacFish)

Predation by fish is the primary top-down
structuring force in aquatic ecosystems,
and a change in predator-prey interactions
involving fish may cause a change in the
strength of trophic cascades and finally re-
sult in ecosystem shifts. Submerged macro-
phytes play an important role beyond that
of primary production, as they provide in-
creased structural complexity and niche po-
tentials for fish. However, most of the sci-
entific attention on habitat use of fish and
the influence of macrophytes has been giv-
en to small and shallow lakes, where the
vegetated areas are well-developed and
the availability of a large deep water ref-
ugium is absent or limited. Our goal is to
gain a detailed understanding of the struc
turing effect that submerged macrophytes
have on fish communities in deep lakes. We
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will contrast two newly formed deep lakes
of similar size and colonization history, but
one with and the other without submerged
macrophytes. We will use the latest de-
velopments in high-resolution positioning
telemetry to assess individual habitat use
and activity patterns in the different spe-
cies of the multispecies assemblages in the
two lakes. This will be combined with other
sampling techniques, such as echosound-
ing, acoustic cameras, video cameras, elec-
trofishing, trawling and gillnetting, with an
emphasis on non-lethal methods and cover-
ing all ontogenetic stages from fish larvae
to mature adults. Individual trophic position
will be assessed by diet studies and stable
isotope analyses. We will use the resulting
data to study intra- and interspecific over-
lap in habitat and trophic niche use, as well

European catfish resting

in branches of a submerged
tree in Lake Most. / Sumec
velky odpocivajici ve vétvich
potopeného stromu na jezere
Most. Foto: J. Peterka.
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as activity patterns with high spatiotempo-
ral resolution. Combined with consumption
estimates in piscivorous predator fishes and
life-history characteristics such as growth
and age at maturation in prey fish, a com-
prehensive and detailed insight into the ef-
fect of submerged macrophytes on the fish
community structures and dynamics will be
reached. The project will provide novel ba-
sic research results that will have important
relevance for the management and resto-
ration of water bodies, and will strength-
en the cooperation and knowledge trans-
fer between Czech and Norwegian aquatic
ecosystem researchers.

Vliv submerznich makrofyt na
trofické vazby a distribuci ryb
v hlubokych jezerech (MacFish)

Predace rybami je primarni strukturujici si-
lou ve vodnich ekosystémech (tzv. kontro-
la shora). Zmény v interakcich predétor-ko-
Fist mohou kaskddovym efektem ovlivnit
jednotlivé Grovné potravniho fetézce, co?
mUZe nasledné vydstit v posun ekosysté-
mu z jednoho stavu do jiného. Submerznf
makrofyta maji vedle zasadni Glohy primar-
nich producentl i zasadni roli ve struktu-
rovan sladkovodnich spolecenstev. Proto-
Ze jsou ale svym vyskytem vazand zejména
na mald a mélkd jezera s nedostatkem (i
absenci hlubokovodnich refugif, upinala se
védecka pozornost zejména k témto sys-
témdm a znalost vlivd makrofyt na spo-
leenstva hlubokych vodnich téles zista-
la doposud nedostatecna. Cilem projektu
MacFish je zésadnim zpUsobem obohatit
dosavadni znalosti o mechanismech, ktery-
mi submerzni makrofyta ovliviiuji spolecen-
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stva ryb v hlubokych jezerech. Problematika
bude Fesena srovnanim struktury a dynami-
ky rybich spolecenstev, dvou nové vzniklych
jezer s podobnou velikostf a sukcesnf histo-
rif, ale s odlisnym vyskytem submerznich
makrofyt. Vyuzivani raznych typd prostie-
di a zjisténi vzorcl aktivity nejvyznamnéj-
Sich druht ryb v rdmci spolecenstva bude
provedeno primarné s vyuZitim nejmoder-
néjsich telemetrickych metod, které budou
doplnény o dal3i metody vzorkovani jako
je echolokace, akustické a optické kamery,
elektrolov, tralovani a odlov tenatovymi si-
témi. Daraz bude kladen na Setrnost odlov-
nych metod a pokryti veskerych vyvojovych
stadif od larev aZ po dospélce. Individualni
pozice v potravnich sitich bude zjistovana
na zékladé rozboru obsahu zaZivadel a ana-
lyzy stabilnich izotop(. Ziskand data budou
pouZita k vyhodnoceni vnitro- a mezidru-
hovych prekryvi ve vyuZzivani prostorové
a potravni niky, stejné jako vzorcd aktivity
nahlizenych s velkym ¢asoprostorovym roz-
liSenim. V kombinaci s odhady potravnich
narokd piscivornich ryb a Zivotnimi charak-
teristikami jako je rist a vék dosaZeni po-
hlavnf zralosti u kofisti, bude dosazen uce-
leny a detailni vhled do mechanisma jakymi
submerzni makrofyta ovliviiuji strukturu ry-
bich spolecenstev. Projekt poskytne zésadnf
nové poznatky, které najdou uplatnéni pfi
obnové a fizenf vodnich téles, a téz znac-
né posilf spolupraci a transfer znalosti mezi
¢eskymi a norskymi institucemi zabyvajicimi
se vyzkumem vodnich ekosystémda.

Supported by Czech-Norwegian Research
Programme; principal Investigators: Jifi Pe-
terka, Biology Centre CAS, Institute of Hy-
drobiology, and Karl Oysten Gjelland, Nor-
wegian Institute for Nature Research (NINA).
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Recent Research Outputs

/ Vybrané vysledky

Effects of solar radiation on biogeochemical cycling of nutrients
and metals in surface waters

The Czech Science Foundation project (P503/
12/0781) - Effects of solar radiation on bio-
geochemical cycling of nutrients and met-
als in surface waters - finished in 2014,
and its purpose was to study photochem-
ical degradation of dissolved organic mat-
ter (DOM). The results of this project
broaden our knowledge of photochemi-
cal transformation of DOM transported
from terrestrial sources to water bodies.
Exposure of DOM to natural solar radia-
tion results in a decrease in dissolved or-
ganic carbon (DOC) concentration. This
decrease is compensated by an increase in
concentration of particulate organic car-
bon (POC) and by an increase in inorganic
carbon (IC) concentration. The production
of POC can be up to 20% of the original
DOC concentration [1]. POC can sediment
and be at least temporarily removed from
the carbon cycle, which can compensate
for the increasing transport of terrestri-
al DOM to water bodies. The proportion
between POC and the second product of
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Samples exposure to UV radiation. / Vysta-
veni vzorkd UV zdreni. Foto: P. Porcal.

photochemical oxidation of DOM, inor-
ganic carbon, depends on environmen-
tal factors such as temperature and oth-
er chemical properties [2, 3].
Photochemical degradation of DOM also
affects minor components of DOM. Expo-
sure to solar radiation results in a decrease
in concentration of phosphorus and nitro-
gen, two organically bound metals. A unique
study monitoring changes in nitrogen mass
balance during one hydrological year was
done. A combination of laboratory photo-
chemical experiments and in-situ monitoring
of nitrogen fluxes in a stream and lake eco-
system revealed a significant photochemical
transformation of organic nitrogen. All inor-
ganic and organic fluxes of nitrogen were
modeled by a mathematical model [4].

[1] Porcal, P, Dillon, PJ., Molot, L.A. 2013.
Photochemical production and decom-
position of particulate organic carbon in
a freshwater stream. Aquatic Sciences
75, 469-482.

[2] Porcal, P, Dillon, PJ., Molot, L.A. 2013.
Seasonal changes in photochemical pro-
perties of dissolved organic matter in
small boreal streams. Biogeosciences 10,
5533-5543.

[3] Porcal, P, Dillon, PJ., Molot, L.A. 2014.
Interaction of extrinsic chemical factors
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affecting photodegradation of dissolved
organic matter in aquatic ecosystems.
Photochemical and Photobiological Sci-
ences 13, 799-812.

[4] Porcal, P, Kopécek, J., Tomkové, 1. 2014.
Seasonal Photochemical Transformations

of Nitrogen Species in a Forest Stream
and Lake. PloS ONE 9, doi:10.1371/jour-
nal.pone.0116364.

Get out! She signalized: sex segregation of freshwater fish

The research is supported by the Czech
Science Foundation project No. P505/12/
P647 (2012-2014), principal investigator
M. Prchalova.

The primary goal of the project was to
investigate whether there is sex segrega-
tion in five common European freshwater
fish species. Three out of the five target
species were found to segregate according
to sex. Three species were found to sex-
segregate according to longitudinal axis of
the sampled reservoir (roach, bleak, ruffe)
and only one species according to ben-
thic-pelagic habitats (roach). In two spe-
cies (bream, perch), no habitat or locali-
ty segregation was observed. We further
showed that all target species were asso-
ciated with distinct types of littoral habi-
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tats (bream, bleak and roach with beaches
and stump fields, perch and ruffe with rub-
ble slopes) and also that their utilization
of various littoral habitats differed during
ontogeny (ruffe).

The second project goal was to deter-
mine reasons for sex-segregation, and up-
per and tributary areas of the reservoir
were found to be richer in food availabil-
ity. Higher productivity of these reservoir
parts could be the reason for the higher
proportion and density of females in roach
and ruffe populations. Analysis of roach
diet indicated that it was based on zoo-
plankton in both sexes, but it differed be-
tween habitats with higher proportion of
benthic food items in benthic habitats es-
pecially in females. It seems that females

Tagging of Northern
pike in Lake Milada. /
Znacenf Stiky na je-
zere Milada. Foto:

|. Peterka.
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tended to have more varied and richer diets
than males.

Females of all target species were found
to be larger than males, a pattern which
was verified in every locality and habitat
sampled. Differences in length-weight and
length-condition relationships along the
longitudinal axis of the reservoir indicat-
ed heterogeneous conditions and relative
sedentariness of the target species popu-
ation. Femnales were found to mature one
year later at a bigger size. Female roach
grew faster than males and were larger at
four years of age and older.

The last project goal was to study catch
mechanisms of fish in gillnets. Analyses of
sex-specific catchability in gillnets showed
that roach females had higher probability
of encounter the gillnets than males. In
perch, no sex-based difference in catch-
ability was detected, nor in ruffe. With
respect to catchability of entire species,
roach, perch, rainbow trout and pikeperch
were found to be overrepresented in gill-
net samples. Significant underrepresenta-
tion was found in carp and rudd. Due to
the strong size selectivity of gillnets with
standardized mesh sizes we recommend-
ed to use novel, large-mesh gillnets in wa-
terbodies, where larger-sized speciessuch
as bream are present. The study of eel
gillnet vulnerability showed that eel at-
tacks (twists of gillnet netting after an
eel attacks an entangled fish) can be suc-
cessfully used as a new, simple and nonin-
trusive tool for monitoring eel abundance
using gillnets. Based on our gillnet design
study, we demonstrated that different
ecosystems may require various sampling
approaches to be described most repre-
sentatively. Further, we demonstrated the
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negative effect of fish saturation in gill-
nets. Analyses of enmesh mode (wedg-
ing, gilling, tangling) showed that most cy-
prinid fish were entangled at the point of
the biggest body girth (wedged). However,
in percids (namely perch), the netting usu-
ally slipped behind the gills and fish got
gilled. No apparent sex differences in en-
mesh mode were observed in the dataset.

Odejdi! naznacila: sexualni
segregace sladkovodnich ryb

Zakladnim cilem projektu bylo zjistit, zda
jsou pohlavi péti béznych evropskych dru-
hd ryb segregovéna. Sexudlni segregace se
prokazala u tfi z péti cilovych druhd. TFi
druhy se pohlavné segregovaly podle po-
délné osy vzorkované nadrze (plotice, ou-
klej, jezdik) a pouze jeden druh mél rizné
poméry pohlavi mezi bentickymi a pelagic-
kymi habitaty (plotice). Pohlavni segregace
nebyla pozorovana u dvou druhd, a to u cej-
na a okouna. Déle jsme ukézali, Ze viechny
cilové druhy vyhledavaji urtité typy litoral-
nich stanovist (cejn, plotice, ouklej - plaze
a pafeziny, okoun a jezdik - sut€) a ze vy-
uzivani rdznych typd stanovist se maze li-
Sit v prabéhu ontogeneze (jezdik).

V piipadé druhého cile projektu (ddvody
pro sexudlni segregadi), vétsi bohatost co se
potravni nabidky tyka, byla nalezena v hor-
ni a piitokové ¢asti nadrze. Vy33i produk-
tivita téchto ¢asti by mohla vést k vy$simu
zastoupen( samic plotic a jezdikd. Analyza
potravy plotice poukazala na to, Ze zéklad-
ni slozkou je u obou pohlavi zooplankton,
avsak potrava se lisi mezi habitaty s vy33im
zastoupenim bentickych slozek v bentickych
habitatech, a to zejména u samic. Zd4 se
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tedy, Ze samice maji tendenci k riznorodéj-
$i a bohatsi potravé nez samci.

Analyzy pohlavniho dimorfismu naplnily
treti cil projektu. Samice v3ech cilovych dru-
ht byly shledany vétsi nez samdi, coz platilo
na kazdé vzorkované lokalité i habitatu. Pra-
kazné rozdily v délko-hmotnostnich a délko-
-kondi¢nich vztazich podél podélné osy né-
drze poukazaly na rozdilnost podminek
v jednotlivych ¢astech nddrze a déle také
na relativni sedentdrnost populaci cilovych
druht. Samice dospivaji o jeden rok pozdé-
ji nez samci a pfi vétsi velikosti. Samci plo-
tice rostou rychleji nez samci a jsou proka-
zatelné vét3i ve véku Ctyr a péti let.

Poslednim cilem projektu byl vyzkum z4-
konitosti loveni ryb do tenat. Analyzy po-
hlavné specifické ulovitelnosti ukazaly, ze
samice plotice maji vy33i pravdépodobnost
potkani tenata nez samci. U okouna a jez-
dika v3ak z&dné rozdily v ulovitelnosti po-
hlavi pozorovény nebyly. Vzhledem k ulovi-
telnosti celych druha, plotice, okoun, pstruh
duhovy a candat byly v dlovcich tenat za-
stoupeni vice nez ve vzorkovaném spolecen-

stvu. Podhodnoceni bylo prokazano u kap-
ra a perlina. Diky silné velikostnf selektivité
tenat se standardizovanou fadou velikostf
ok dochézi ke zkresleni odhadt rybi obsad-
ky. A tak jsme doporucili pouzivat k stan-
dardizovanym tenatdm jesté tenata s vét-
simi oky, a to zejména ve vodach, kde se
vyskytuji vétsi druhy jako napf. cejn. Ve stu-
dii ulovitelnosti Ghote jsme ukazali, Ze dhofi
dtoky (zamotky tenatoviny po Gtoku Gho-
fe na rybu v tenatu) se dajf pouzivat jako
novy a nedestruktivni prostiedek k odha-
dtim pocetnosti dhore. Studie designu te-
natnich vyzkumd poukazala na to, Ze rozdil-
né vodni ekosystémy mohou vyZadovat pro
representativni snimkovani odlisné vzorko-
vaci schéma. Déle jsme demonstrovali ne-
gativni efekt saturace ryb v prabéhu loveni
pomoci tenat. Analyza mechanismu zachy-
ceni ryb v tenatech ukazala, Ze nejvice kap-
rovitych ryb je zachyceno v nejvy3sim mis-
té téla, zatimco ryby okounovité (zejména
okoun) jsou uloveny spfse za zabry. Nepo-
zorovali jsme vyrazné rozdily mezi pohlavi-
mi, co se mechanismu zachyceni tykd.

Methodology of ecological potential assessment in heavily
modified and artificial water bodies - “lake"category.

The Institute of Hydrobiology of the Bio-
logy Centre CAS was authorized by the
Ministry of the Environment of the Czech
Republic to elaborate on the methodolo-
gy of ecological potential assessment in
heavily modified and artificial water bod-
ies - “lake"category - for the implementa-
tion of the EU Water Framework Direc-
tive (WFD) into Czech legislative norms.
Available datasets from the Czech Riv-
er authority enterprises between 2006
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and 2012 were summarized and critical-
ly evaluated. The evaluated water bodies
(WB) were classified according their lo-
cation, geological and morphological pa-
rameters (altitude, maximum depth, area,
average depth, retention time) into sever-
al groups and then categorised into new
WB typology.

Based on analysis of 54 WB with availa-
ble data, including hydrology, physico-chemi-
cal and biological parameters, threshold
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criteriafor temperature, pH, oxygen satu-
ration, salinity, total phosphorus and met-
rics for three biological indexes were set.

For ecological potential evaluation three

new multimetric indexes were developed:

o multimetric index of the phytoplankton
community composed of four metrics
reflecting biomass (phytoplankton bio-
volume, chlorophyll-a concentration) and
composition (relative abundance of cy-
anobacteria and trophic phytoplankton
index);

o multimetric index of the macrophyte
community containing species diversity
and relative coverage metrics; and

o multimetric index of the fish community
which is type-specific (shallow vs. strati-
fied water bodies) and five to nine met-
rics reflect the WFD criteria abundance,
composition and age structure of fish
community.

The first version of the Methodology was
discussed in detail with the end users, i.e.
the River authority enterprises and with
the Ministry of the Environment. Valuable
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comments were included into the semi-fi-
nal version which was submitted to the
Ministry of the Environment in October
2013. After some minor changes, the Me-
thodology was certified by the Ministry
on January 8th 2015 and the results have
been incorporated in River Basin Man-
agement Plans for the years 2016-2020.
Presently, the intercalibration of the fish
assessment methodology with other Euro-
pean countries is occurring within the Cen-
tral Baltic LakeFish Intercalibration Group,
namely with Belgium-Flanders, Denmark,
Estonia, France, Germany, Latvia, Lithu-
ania, The Netherlands and Poland. The
Czech methodology is one of the seven
methodologies that successfully passed
the intercalibration criteria and demon-
strated the quality and sensitivity to dis-
tinguish reservoirs under different anthro-
pogenic pressures.

Citation:

Borovec, J., Hejzlar, J., Znachor, P, Nedo-
ma, )., Ctvrtlikova, M., Blabolil, P, Riha,
M., Kubec¢ka, ., Ricard, D., Maténa, J.
(2014). Methodology of ecological poten-
tial assessment of heavily modified and
artificial water bodies - category “lake”.
(Metodika pro hodnoceni ekologického po-
tencidlu silné ovlivnénych a umélych vod-
nich Gtvar - kategorie jezero).

Certified methodology by the Ministry
of the Environment of the Czech Repub-
lic 1828/ENV/15. Biology Centre CAS, In-
stitute of Hydrobiology. Ceské Budégjovice.
38 pp. (in Czech)

Cyanobacterial bloom. / Vodni kvét sinic. Foto:
P. Znachor.
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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 0.4 m
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 = 9) mean composition of surface waters

of Slapy and Rimov reservoirs in 2014

VARIABLES UNIT MEAN VALUES
Slapy Rimov
Annual Summer Annual Summer

NO,-N pg I 1590 1549 890 693
NON ug I 15 2 8 10
NH,-N ug I 15 21 20 23
TON pg I 810 834 584 615
DON pg I 717 713 505 511
N pg I 2431 2430 1501 1341
P ug I 445 27.7 316 25.9
TDP pg I 331 14.9 21.0 14.2
CcoD mg [ 27.7 27.7 248 239
DOC mg [ 7.11 6.65 6.07 5.95
POC mg [ 0.75 1.09 0.64 0.85
Ca> mg [ 21.5 22.5 11.0 10.7
Mg mg I 6.1 6.4 2.7 26
Na* mq I 11.2 11.8 6.4 6.5
K mg [ 41 41 2.3 2.2
SO mg [ 24.8 27.0 13.0 13.1
cr mg [ 14.8 16.2 5.8 6.0
Alkalinity (Gran titration) | meq I 1.08 1.15 0.57 0.56
Conductivity at 25°C pS cm’? 230 242 119 118
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Regular monitoring of the Slapy and Rimov reservoirs:
microbial characteristics, chlorophyl and zooplankton in 2014

Annual and summer mean concentrations of bacteria, protozoans, microzooplankton, as
well as chlorophyll concentrations and zooplankton in the reservoirs (and inflows to Rimov
Reservoir), based on data by M. Kafiovd, R. Mald, Z. Prachat: |. Seda, K. Simek, M.
Sorf, M. Stojdlovd, V. Straskrdbovd (vierastr@gmail.com), and P. Znachor are shown
in Table 2.

Note: Since 2012 in Slapy Reservoir, zooplankton species abundances have been deter-
mined, and the biomass in protein N has not been analyzed.

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

M-Mal3e rivers - inflows to Rimov Reservoir.

SITE VARIABLE LAYER UNIT MEAN VALUE
Annual Summer
bacteria DAPI Oom 106 ml" 3.01 4.34
het. nanoflag. Oom 10° ml" 1.07 1.29
chlorophyll a
s total 0-3m mg m? 4.85 8.26
zooplankton abundance
Cladocera herbiv. 0-40m 10% ind m2 322.8 464.5
Copepoda adult 0-40m 10% ind m? 35.9 55.2
total crustaceans adult 0-40m 10% ind m2 359.5 422.5
bacteria DAPI Oom 106 ml* 2.59 3.43
het. nanoflag. Oom 10° ml* 1.02 1.43
chlorophyll a
total 0-4m mg m? 4.40 7.11
R > 40pum 0-4m mg m* 2.71 4.29
zooplankton biomass, protein N
Cladocera herbiv. 0-40m mg m? 79.8 108.4
Copepoda 0-40m mg m? 42.6 54.3
total crustaceans 0-40m mg m? 122.4 163.8
C chlorophyll a Om mg m? 3.25 4.09
M chlorophyll a Oom mg m? 5.00 6.05
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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 Czech Science Foundation

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

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

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

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

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 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 Budgjovice)

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 cyanobacteria
(E. Zapomélovd)
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International projects

2012-2015 Reg. code 264 (pFeshranicni spoluprace Cil 3, CR - Bavorsko, 2007 - 2013),
Integrated 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. Kubetka, B. Helclovd)

2014-2017 Czech-Norwegian Research Programme Project No. 7F14316 Structuring
effect of submerged macrophytes on trophic relationships and distribution of
fish in deep lakes (MacFish) (J. Peterka)

Most important 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 the Vltava River marsh (M.
Muska, M. Tuser)

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

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

2014-2015 Fish stock assessment of Pilskd, L&z and Obecnice Reservoirs in 2014 (M.
Muska, J. Kubetka)

2014 Fish stock monitoring of the Velky and Maly Bolevecky Ponds using electrofishing
(T. Jaza)
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Student theses completed in 2014

Ph.D.

Mgr.
(Ing)
(M.Sc)

Bc.
(B.A)

40  Students theses finished in 2014

Pavel Rychtecky: Application of modern fluorescence techniques in studying growth,
viability and phosphatase production of phytoplankton (Faculty of Science, Univer-
sity of South Bohemia, Ceské Budé&jovice, supervised by P. Znachor)

Michal Sorf: The impact of fish and planktonic invertebrate predation on zooplan-
kton in experimental mesocosms (Faculty of Science, University of South Bohemia,
Ceské Budgjovice, supervised by J. Vrba)

Iva Tomkova: Effect of radiation on formation particulate matter in natural waters
(Faculty of Science, University of South Bohemia, Ceské Bud&jovice, supervised by
P. Porcal)

Katefina Zadinova: Species composition and biomass of the zooplankton commu-
nity in experimental mesocosms of different depths and nutrient levels (Faculty of
Science, University of South Bohemia, Ceské Budg&jovice, supervised by J. Vrba)

Kristyna Frejlachova: Phosphorus sorption on photochemically induced particles
(Faculty of Science, University of South Bohemia, Ceské Budgjovice, supervised by
P. Porcal)

Simona Vadlejchova: Methods of assessing littoral vegetation according to the Wa-
ter Framework Directive EU (Faculty of Science, University of South Bohemia, Ces-
ké Budgjovice, supervised by J. Vrba)
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-planktonic food in young-of-the-year European perch Perca fluviatilis in ponds. Jour-
nal of Fish Biology, 85 (2): 509-515.

Ctvrtlikova, M., Znachor, P, Vrba, J., 2014: The effect of temperature on the pheno-
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Diaz-de-Quijano, D.*, Palacios, P*, Horiidk, K., Felip, M.*, 2014: 3D restoration
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phosphatase activity in plankton. Cytometry Part A, 85A (10): 841-853.
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Helliwell, R.C.*, Wright, R.F.*, Jackson-Blake, L.A.*, Ferrier, R.C.*, Aherne, ].*, Cosby,
B.J.*, Evans, C.D.*, Forsius, M.*, Hruska, J.*, Jenkins, A.*, Kram, P.*, Kopéacek, J., Ma-
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ssing recovery from acidification of European surface waters in the year 2010: Eva-
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& Technology, 48 (22): 13280-13288.
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Z.*, Krno, 1%, Buldnkova, E.* Sporka, F.*, Kment, P*, Stuchlik, E.*, 2014: Benthic ma-
croinvertebrates along the Czech part of the Labe and lower section of Vltava rivers
from 1996-2005 with a particular focus on rare and alien species. Biologia, 69 (4):
508-521.
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