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@ Ing. Tomas Dufek: Cistirny odpadnich vod — princip ¢isténi

@® Price ve skupinkach + spole¢nd diskuze
Téma: Voda a Clovék — predchdazeni a reseni problém

® Sezdnni dynamika planktonnich spoleéenstev

@® Hutchinsonuv ,paradox planktonu®



Rozvoj technologii na usporu vody

Horizontalni srazk : , . o,
Y Investice do vyzkumu a vyvoje technologii na Usporu vody a

Cisténi odpadni vody
Vzdélavaci programy

udrzba vodnich infrastruktur (minimalizace ztrat dniky)

Podpora recyklace vody: zejména v pramyslu a zemédélstvi,
kde neni vyZzadovana napf. pitna voda
Neplytvat — Uspora vody i vSeho ostatniho..

Modrozelena infrastruktura

ZlepSeni zemédélskych metod (kapkové zavlazovani, mulcovani, zplsob orby..)

Podpora samocisticich proces( Rozéifovat chranéna Gzemi

Ochrana ptirodnich vodnich zdrojl (retence - mokrady, lesy)
Chytré dotace

Skladba jidelnicku Redukce pouZivani fosilnich paliv



Sezonni dynamika planktonnich spolecenstev, “clear water”

"Clear water" - voda, ktera ma malé mnozstvi suspendovanych castic nebo jinych latek
zpusobujicich zakaleni nebo zhorsSeni prihlednosti. “Clear water,, je transparentni s velkou
pruhlednosti

Clear water - typicka pro Cisté reky, jezera, more a oceany, kde neni pritomna vysoka
koncentrace organickych Ci anorganickych latek.

Ovlivnéno — mnozstvi planktonu, eroze pldy, znecisténi odpady z lidské Cinnosti, biologicka
aktivita a prirozené procesy, jako jsou napriklad vinéni a proudéni vody.



Faze “clear water”

specificka fazi vyvoje jezerniho/rybni¢niho ekosystému, kdy je snizena biomasa fytoplanktonu vody
zpusobena predacnim tlakem velkého zooplanktonu - vysoka pruhlednost.
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Climate and food web effects on the spring clear-water phase in two
north-temperate eutrophic lakes

Shin-Ichiro S. Matsuzaki ©,'?* Richard C. Lathrop,? Stephen R. Carpenter ©,? Jake R. Walsh,??
M. Jake Vander Zanden,? Mark R. Gahler,? Emily H. Stanley 2

ICenter for Environmental Biology and Ecosystem 5Studies, National Institute for Environmental Studies, Tsukuba, [baraki, Japan
‘_"Center for Limnology, University of Wisconsin-Madison, Madison, Wisconsin
“Department of Fisheries, Wildlife and Conservation Biology, University of Minnesota, St Paul, Minnesota

Abstract

Although climate change has shifted the phenological timing of plankton in lakes, few studies have explicitly
addressed the relative contributions of climate change and other factors, including planktivory and nutrient
availability. The spring clear-water phase is a period of marked reduction in algal biomass and increased water
transparency observed in many lakes. Here, we quantified the phenological patterns in the start date, maximum
date, duration, and magnitude of the clear-water phase over 38 yr in Lakes Mendota and Monona, and exam-
ined the effects of water temperature, total phosphorus, and food web structure (proportion of large-bodied
Daphnia pulicaria and density of invasive Bythotrephes) and interactions between temperature and other predic-
tors on these clear-water phase metrics. We found that climate and food web structure affected the clear-water
phase, but the effects differed among the metrics. Higher water temperature led to earlier clear-water phase start
dates and maximum dates in both lakes. The proportion of D. pulicaria affected all clear-water phase metrics in
both lakes. When D. pulicaria proportion was higher, the clear-water phase occurred earlier, lasted longer, and
the water was clearer. Moreover, high Bythotrephes density delayed clear-water phase start dates (both lakes), and
decreased clear-water phase duration (Lake Mendota) in the following year. These results suggest that variation
in food web structure changes the full phenological dynamics of the clear-water phase, while variation in cli-
mate condition affects clear-water phase timing only. Our findings highlight the importance of large-bodied
grazers for managing water quality under climate change.
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Fig. 2. Clear-water phase 1983 in Schiéhsee. A.
Concentration of particulate carbon {(mg liter—!) in dif-
ferent size fractions. Numbers indicate the mesh size
(um) through which the water had been sieved before
the carhon determination. B. Seechi transparency (m).
C. Biomass of dominant zooplankton (g m~?). Open
area: Daphnia spp.; stippled area: Eudiaptomus spp.
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Sezénni dynamika planktonnich spolecenstev - PEG model

The PEG-model of seasonal succession of planktonic events in fresh waters
U Sommer, /M Gliwicz, W Lampert... - Archiv fur ..., 1986 - pure. mpg.de

... and ponds which have been studied by the listed members of PEG. The confrontation of
the model with empirical data reveals a major dichotomy in the successional pathways which ...

Y UloZit 99 Citovat Potet citaci tohoto élanku: 2502 Souvisejici Clanky  VsSechny verze (pocet: 9)
Web of Science: 1561 9%

Abstract m
()=

A model is proposed which consists of 24 sequential statements which describe step by step
the seasonal events which occur in the phytoplankton and zooplankton of an idealized
‘'standard’ lake, which is based upon the well-studied Lake Constance. These statements
have been confronted with the real situations which exist in 24 different lakes, reservoirs
and ponds which have been studied by the listed members of PEG. The confrontation of the
model with empirical data reveals a major dichotomy in the successional pathways which
occur in lakes with and without elevated levels of summer algal biomass. This dichotomy
together with other significant features such as the extent of grazing pressure are
compared with the traditional distinction of water bodies into trophic types (eutrophic,
oligotrophic). Succession in plankton is understood to be predictable and directional
although it may be disturbed by irregular physical events.



Beyond the Plankton Ecology Group (PEG) Model: Mechanisms
Driving Plankton Succession

Ulrich Sommer?, Rita Adrian?, Lisette De Senerpont Domis?, James J. Elser?, Ursula Gaedke®, Bas Ibelings®®, Erik Jeppesen’,

Miquel LUrling3'3, Juan Carlos Molinero!, Wolf M. Mooijl‘g, Ellen van Donk?, and Monika Winder®
© View Affiliations

Vol. 43:429-448 (Volume publication date December 2012) | https://doi.org/10.1146/annurev-ecolsys-110411-160251
First published as a Review in Advance on September 04, 2012

© Annual Reviews

o Info O Get Access ‘\ Tools < Share

The seasonal succession of plankton is an annually repeated process of community assembly during which all major external

factors and internal interactions shaping communitiec can he studied A quarterafa century asg the state of this

gderstanding was described by the verbal plankton ecology group (PEG) model. It emphasized the role of physical factors, >
qlﬁﬂ-ﬂg and putrient limitation for phytoplankton, and the role of food limitation and fish predation for zooplankton.

Although originally targeted at lake ecosystems, It was also adopted by marine plankton ecologists. Since then, a suite of

ecological interactions previously underestimated in importance have become research fogfroverwintering of key organisms,
< the microbial food web, parasitism, and food quality as a limifi or and an extendedW
revievroftire- ; ' seasonal succession reveals limited effects on gross seasonal
biomass patterns, but strong effects on species replacements.

Keyword(s): food quality, grazing, lakes, light, oceans, overwintering, parasitism, pelagic zone, seasonal patterns



Hutchinsonuv ,, paradox planktonu

Fenomén popsany britskym ekolog G. Evelyn Hutchinson v 50. letech 20. stoleti

Popisuje zdanlivé nesmyslnou koexistenci velkého poc¢tu druhu planktonu v otevienych mofich a
sladkovodnich télesech, které jsou relativné homogenni a nabizeji podobné ekologické podminky

Podle klasickych principu ekologie by konkurence méla vyfadit vétSinu druht z prostrfedi, které nabizi
omezené zdroje

Ale v planktonu se vyskytuje mnoho druhl sou€asné, i kdyz sdileji podobné naroky na zivotni prostredi
a zdroje



Hutchinsonuv , paradox planktonu - vysvétleni

Ruzné casové a prostorové zdroje: specializace na vyuziti riznych ¢asové proménnych nebo
prostorové omezenych zdrojl v ekosystému. chaoticky pohyb vody

Ruzné adaptace: odliSnosti v riznych adaptacich na konkrétni podminky, coz jim umoznuje
souperit o zdroje v rliznych ¢astech prostredi. vyzZiraci tlak zooplanktonu

Zmény v prostredi: dynamika prostredi, jako je napriklad sezonni zmeény, muze vytvaret
proménlivé podminky, které umoznuji riznym druhim planktonu byt Uspésné v ruznych cCastech
cyklu.

Lytické viry — hypotéza ,Kill the winner” (ovliviuji biochemické cykly prvku a horizontalni
transfer gen()



Marine viruses — major players in the
Viruses in the sea global ecosystem

Curtis A. Suttle
Curtis A. SuttIEE o .

Abstract | Viruses are by far the most abundant ‘lifeforms’ in the oceans and are the reservoir
of most of the genetic diversity in the sea. The estimated 10°° viruses in the ocean, if stretched

Nature 437, 356-361 (2005) ‘ Cite this article end to end, would span farther than the nearest 60 galaxies. Every second, approximately
10" viral infections occur in the ocean. These infections are a major source of mortality, and
22k Accesses | 1472 Citations | 181 Altmet cause disease in a range of organisms, from shrimp to whales. As a result, viruses influence

the composition of marine communities and are a major force behind biogeochemical cycles.
Each infection has the potential to introduce new genetic information into an organism or
progeny virus, thereby driving the evolution of both host and viral assemblages. Probing this
AbStraCt vast reservoir of genetic and biological diversity continues to yield exciting discoveries.

Viruses exist wherever life is found. They are a major cause of mortality, a driver of global
geochemical cycles and a reservoir of the greatest genetic diversity on Earth. In the oceans,
viruses probably infect all living things, from bacteria to whales. They affect the form of
available nutrients and the termination of algal blooms. Viruses can move between marine
and terrestrial reservoirs, raising the spectre of emerging pathogens. Our understanding of
the effect of viruses on global systems and processes continues to unfold, overthrowing the
idea that viruses and virus-mediated processes are sidebars to global processes.
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Fig. 1: General morphologies of viruses (primarily bacteriophages), modifie
from Ackermann and DuBow (1978). Another common term for the head i
“capsid.” Typical head diameters are 20-200 nm, although some larger one
are known. Of the types shown, the only ones readily recognized in electro
micrographs from seawater are those with polyhedral heads (see Fig.2). Fila
mentous ones, which are very flexible and are represented by the long thin rec
fangle on the right, and irregularly shaped ones are not easily distinguishe Fig. 2: Transmission electron micrographs showing the morphological diversity of marine viruses. A-C),

J other fi or similar sized bs™ in seawater. Natural virus communities from the Gulf of Mexico; D and F), Cyanophages (S-PWM4 & S-PWPI),
which infect strains of Synechococcus spp.; E) Virus (MPV-SP1), which infects the photosynthetic flagel-

Fuhrma and Curtis https://www jstor.org/stable/43924641 !¢ Micromonas pusilla. Scale bar equals 100 nm.




VIRUS LIFE CYCLES

LYTIC CHRONIC

Virus attachment to host
L

Virus attachment to host

LYSOGENIC
@ "Temperate” phage
x Viral nucleic acid injected
MNucleic acid injected +
into host
Host with viral nucleic acid integrated into
gnnome or as uunchromusomnl slement

Host makes copies of viral

|ﬂﬁ"ﬂllﬂ“ normlt divisio
ision nucleic acid and coat prolalns

Host makes copies of vlral
nucleic acid and coat proteins @
o

Normal division continues unless induction uccur:
Host releases progeny viruses without

viruses self-assemble
within host

R

Host lyses to release progeny viruses

Iysmg by budding or axtrusion
L normal division E‘ é

Host progeny continue to release viruses unless "cured®

https://about.jstor.org/terms



Obri ménavka vysvetluje fosilni zahadu

Gromia sphaerica - v hloubkach od 800 - 1700 metru
na bahnitém dné améby o priuméru 4 cm.

zahadné fosilni stopy staré 1,8 miliardy let
Vznik mnohobunécénych Zivocichl podle dosavadnich teorii
pred 530 miliony let (kambrickd exploze)

A B C :'; Stopy pohybu meénavky v bahné

TR C DI

MATZ, Mikhail V., et al. Giant deep sea protist produces bilaterian-like traces. Current Biology, 2008, 18.23: 1849-1854.



Zdroje

KQPACEK, Jifi; HEJZLAR, Josef; RULIK, Martin. Voda na Zemi. Nakladatelstvi Jihogeské univerzity
v Ceskych Budég&jovicich, 2020.
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