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Holisticky a redukcionisticky pristup

 Holisticky pristup — systém ma vilastnosti, které nepozname studiem

jeho soucasti

* Redukcionisticky pfistup — vlastnosti systému neexistuji a je treba se

soustredit na podrobné studium jeho soucasti

Redukcionismus (z lat. reductio, pfivedeni nazpét) je vykladovy postup a
mySlenkovy smér, ktery se snazi vysvétlovat sloZité skutecnosti pfevedenim na
jednoduché, zejména rozkladem na €asti a tvrzenim, Ze celek neni ,nic nez*“ soubor
Casti (Wikipedie).

Ce'?tru,m pro vyzkum Mechanicka kachna (Jacques de &
toxickych latek Vaucanson, 1739)
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EKOSYSTEMOVY PRISTUP

» zahrnuje komplexni procesy a vazby mezi slozkami ZP
e narocny na sber dat
 vétSinou je slozité odlisit vliv spolupusobicich faktoru

e tendence sblizujici ekologické a ekotoxikologické postupy (SSD,

SPEAR)
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1. Ekosystém - spoleCenstva

Pollutant input

Time scale —Bioaccumulation to effect threshold
Immediate to . . .
days Behavioral response Biochemical response
]
Minutes to . L _I
weeks PhVSIDhQIClﬂ' response Morphological response
]
Days to
months Altered performance
I
Months to Population impact J
years Ecological interactions
Community and ecosystem structure and dynamics
Months to Ecosystem function
decades Reduced organic decomposition, nutrient conservation, alteration of cycles
of essential nutrients, reduced primary productivity, increased energy cost,
reduced ecosystem production, alteration of food web, functional regulation
' of ecosystem processes.

Figure 3. Conceptual chronology of induced effects following exposure to toxic pollutants, emphasizing changes in
ecosystem functions. Modified from Sheehan (72).
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1. Ekosystém - spoleCenstva

Complexity—
representativity In situ studies

Outdoor ecotoxicological models
(ponds, mesocosms, enclosures, artificial streams, etc.)

Indoor ecotoxicological models
(microcosms, experimental trophic chains, etc.)

Single species studies

{bioassays—mechanistic approaches)

Replicability—-
simplicity Mathematical models

Figure 4. Principal methodologies in aquatic ecotoxicology showing the relationship between representativity—
complexity and reproducibility—simplicity.
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* toky energie (primarni/sekundarni produkce, produkce/respirace,

produkce/biomasa)
 kolobéh zivin (dekompozice, mobilizace/imobilizace zivin)

» ekosystémove sluzby (biodegradace polutantt, opyleni kulturnich

plodin, ziviny uvolnéné pfi rozkladu rostlin)
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1. Ekosystém - spoleCenstva
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BIOINDIKACE

Bioindikator, Biomonitor, Sentinelovy organismus, Biomarker

Community Ecosystem

Ecoregion

l

Biomarker Indicator
Chemistry
Physics
Economy
Soclology
Landscape
Pollution Ecological Biodiversity Environmental
bioindicator bioindicator bicindicator Indicator
Toxicology Ecology
Effect bioindicator]| Sentinel
Btr[iu Eﬂlur Elu:nl::umulatlnn
response
I - - oo ]

Online biomonitoring Trend biomanitoring
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2. Systémy hodnoceni odezvy spoleCenstva na polutanty

Bioindikator
organismus (popf. jeho €ast €i spoleCenstvo organismu), ktery predstavuje kvantitativni Ci
kvalitativni informaci o stavu prostfedi nebo jeho Casti.

Bioindicators are organisms or communities of organisms, which reactions are observed representatively to evaluate a situation, giving clues for the
condition of the whole ecosystem

Sentinelovy organismus (biomonitor)

kumuluje ve svém téle polutanty z prostfedi. Analyza tkani sentinelovych organismi umozni
odhad koncentrace polutantu v prostfedi. Bioindikator, ktery zahrnuje informaci o kvantitativnich
aspektech kvality prostredi.

time-integrated estimate of the environmentally available concentrations of pollutants

Biomarker
xenobiotiky navozena zména v bunécnych nebo biochemickych slozkach, procesech, strukturach
nebo funkcich, ktera je méfitelna v biologickém systému Ci vzorku.
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2. Systémy hodnoceni odezvy spoleCenstva na polutanty

keystone species — kliCové druhy

Jejich vyskyt nebo ztrata je spojena se zménami vyskytu nebo abundance alesporni
jednoho dalSiho druhu — napf. potravni vztahy
(ekosystémovi inzenyfi — druhy upravujici podminky prostredi)

Haemig PD (2012) Ecosystem Engineers: organisms that create, modify and maintain habitats.

flagship species — ,vlajkové“ druhy
(druhy atraktivni pro verejnost, cilovou skupinu — cilem je vyvolat zajem o Gzemi, ochranu Zivotniho
prostredi)

“a species used as the focus of a broader conservation marketing campaign based on its possession of one or more traits that appeal to the target
audience.”

species that have the ability to capture the imagination of the public and induce people to support conservation action and/or to donate funds
popular, charismatic species that serve as symbols and rallying points to stimulate conservation awareness and action

surrogate species — zastupné druhy

(surrogate species or groups of species can be used as proxies for broader sets of species when the
number of species of concern is too great to allow each to be considered individually)

Conservation biologists have used surrogate species as a shortcut to monitor or solve conservation problems

T
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2. Systémy hodnoceni odezvy spoleCenstva na polutanty

focal species - ohniskové druhy

(mohou se pouzivat pro ur€eni rozsahu a prostorového rozmisténi biotopu, druhy nejvice citlivé k
ohrozujicim Cinitelim); omezujici plochu, zdroje, Sifeni a rozptylovani (sensu dispersal) populace a
ekosystémoveé procesy

Pro lesni ekosystémy ve statu Maine na severovychodé USA a v kanadském Novém Skotsku patfi mezi ohniskové druhy vlk, puma (Puma concolor), rys
kanadsky (Lynx canadensis), vydra severoamericka (Lutra canadensis), netopyr Pipistrellus subflavus, Zzelva Clemmys insculpta, mlok Hemidactylium
scutatum, orel skalni (Aquila chrysaetos) a losos obecny (Salmo salar) — Beazley & Cardinal (2004).

umbrella species — ,zastreSujici” druhy
(jejich ochrana se projevuje i na spolecné se vyskytujicich druzich — ,targeted beneficiary taxa®)

Its main premise is that the requirements of demanding species encapsulate those of many co-occurring, less demanding species (Lambeck 1997).
Umbrella species: species whose conservation confers a protective umbrella to numerous co-occurring species (Fleishman et al., 2000).

Table 2. Evalvations of the vsefulness of different types of umbrella species for conservation planning.

Umbrella species Investigated umbrella

category and citation Ecosystem type taxon/taxa” Targeted beneficiary taxa Protection conferved”
Area-demanding umbrella
Noss et a. 1990 Rocky Mountains, northern  grizzly bear, Ursts arclos amphibians, reptiles, birds, limited
.S, (5) mammals, and plant
communities

.....
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2. Systémy hodnoceni odezvy spoleCenstva na polutanty

Matural facto:s Regional species pool Human impacts
fE“.peniatlli_n:nn, immigration Ghlobal warming
rom adjacant regions, acid rain
extinctions, dimate, —y -—

gaclogy Catchment

Water quality, Damming, land use

. ctice (e.g.
vegetation Lypa \‘-«_* """ﬁf F'Eﬁl‘ I:ﬂr%
Segment agricufture)

pollution

Road construction
Shading, substrabum Reach subsiratum mining

composition, predalcnr?'"'--q._h._h. e

Fishing, local tree
' cutti
Moss, algae, detrilus, Riffie! | g—" ng

interstices "'--_._,_,____h_ poal

Local
species
poal

Fig. 2 The establishment of local species composition can be
likened to a filtering process where species in the regional pool
are filtered away as a result of natural and anthropogenic factors
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Vlastnosti druht - species traits

biologické vlastnosti druht

maximalni velikost téla
zpusob dychani

typ pohybu

potravni strategie

typ zivotniho cyklu
akvaticka vyvojova stadia
zpusob rozmnozovani

ekologické vlastnosti druht

vazba na zony vodnich toku
vyskyt vuci nadmorské vysce
substratové a proudové preference
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Indikatory ekologického stavu — biologické slozky

Databaze autekologickych informaci
(www.freshwaterecology.info)

nnfretunterecalogino P e W

The Tixa and Autecoloqy Database for Freshunter Organisies

Search

~Fih Welcome

» Macro-invertebrates

= Macrophytes Welcome to the freshwaterecology.info database. Here you can find autecological characteristics and distribution patterns of more than 12.000 European freshwater organisms
= Diatoms belonging to fish, macro-invertebrates, macrophytes, diatoms and phytoplankton.

» Phytoplankton

= Quick search The ecology data feature (amongst others) ecoregional and altitudinal distribution, temperature and stream zonation preference, substrate or microhabitat preference, feeding

= Distribution map
» Taxa Entry Tool (TET)

type, life duration, saprobity and many more. All ecological parameters can be individually combined and queried.

Info Quick search
» Hews
» About the database

» Experts VD*

» Terms of use (citation) { é)a [‘) oty

= Q3 %

Help quick search distribution map
I i f Find your freshwater organism and its ecological preferences. View the ecoregional distribution of benthic invertebrates on distribution maps.

» Abbreviations
» Database administrators Detailed search

Database info

» Last update: 09.02_2010

= Viersion: 4.0 - 12/2009 K ‘?3
S5 Y/

ﬁ;ﬁ, wmacro-tivertebrates Woph‘ytaf {catom ‘bh;yfapému’(tam

Query your preferred organism group. Query more than one ecological parameter . Define special interests and features.

Centrum pro vyzkum
toxickych latek
v prostredi



Vlastnosti druht - species traits

www freshwaterecology.info P<IN %g e W %

The Taxa mzf»ﬁuf&mﬁaﬁy Database ﬁ;r Freshovater ﬂ@mﬁam

Logged in

Logout

Search options

» Mew search

Taxon

Chironomidae

country

temperature preference

|EU ||vco||md||nmd||war||eut”Ref|

CHIRONOMIDAE

» Change search IBUEI-H)I!I()M‘I’IHAE h |
» Mew parameter Buchonomyia thienemanni EU
BT BT | CHIRONOMINAE-Tribus Chironomini |
Search | Chironomus anthracinus || EU |
» Fish |Chironomu5 aprilinus || EU |
» Macro-invertebrates |(;|-.immmug bernensis || EL |
: ;’:ﬁ:;ﬂ?ﬂhﬁﬁ | Chironomus cingulatus ” EU |
» Phytoplankton |Ehironomus commutatus ” EU |
» Quick search |Chironomu5 crassimanus || EU |
e oo g -
|Chironomu5 luridus ” EU |
Info |Ehironomus nuditarsis ” EU |
» News ' Chironomus plumaosus EU |
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Autekologicke charakteristiky (traits)

Frestueater Biology (2010) 55, 1430-1446 doi:10.1111/§.1365-2427 209 02281 x

Assessing pollution of toxic sediment in streams using
bio-ecological traits of benthic macroinvertebrates

VIRGINIE ARCHAIMBAULT?®, PHILIPPE USSEGLIO-POLATERAY, JEANNE GARRIC*,
JEAN-CABRIEL WASSON* AND MARC BABUT*

*Cemagref de Lyon, UR Biologie des Ecosystemes Aquatigues, Lyon Cedex, France

Yaboratoire Interactions Ecotoxicité-Biodiversité-Ecosystemes (LIEBE), Universite Paul Verlaine, Metz, France
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2. Systémy hodnoceni odezvy spoleCenstva na polutanty

Table 2 Biological traits (11) used in the analysis and their

a@tegories (57)
Traits Mo Categories
Maximnal size (cm) 1 15
z .5 o 1
3 =1t 2
£ 22 o 4
5 >4
Life span { 3] f =] ) ey
e 7 =1 el Spiracle (aerial)
Mumber of reproductive 8 <1 Locomotion ﬁ ;1:; .
5 Q 1 E - 08 SWIININET
cydes per year 10 =1 i Full water swimnmer
Aquatic stages 11 Egg a8 Crawler . .
12 Larva 3 Burrower {epibenthic)
40 Interstitial
13 Mymph a
14 .f'ul:lullt:| P (endobenthic)
Reproduction 15 Ovoviviparity 4 Attached
16 kolated eggs, free Fond 42 Fine sediment +
17 ksclated eggs, microorgantsms
cemented 43 Fine detritus <1 mm
1% Clutches, cemented 4 Dead plant (1 mm)
or fixned 45 Microphytes
19 Clutches, free 46 Macrophytes
A Clutches, in vegetation 47 Dead animnal (=1 oon)
M Clutches, terrestrial 45 Living microinver tebrates
n Asexual Jr151:|r1t'|-|:|url:l:l.t'rn 49 Living macroinverbebrates
Dlispersal e Aquatic, passive Al Wer tebrates
24 Aquatic, active
5 Aerial, passive Feeding habits 51 Absorber ‘deposit feeder
2 Awerial, active 52 Shredder
Resistance forms x Eggs, statoblasts 55 Scraper
25 Cocoomes el Filter-feeder
2 Diapause or dormancy 55 Piercer
an Mo b i1 FPredator
Respiration 3 Tegument 57 Parasite
32 Gill :
=3 Flastron {aerial) Category number (i) was used as label in Tables 4-8 and

Appendix 51
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Autekologicke charakteristiky (traits)

Lethality is most common effect used in toxicology and used as an endpoint
for acute toxicity tests.

While conducting chronic toxicity tests sublethal effects are endpoints that
are looked at. These endpoints include behavioral, physiological,
biochemical, histological changes.
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Indikacni charakteristiky spoleCenstev

charakteristiky taxonu (species traits,

vstupni data (abundance) senzitivita)

vysledné charakteristiky spole€enstev
(indexy, metriky)
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2. Systémy hodnoceni odezvy spoleCenstva na polutanty

Affinity percentage of recorded taxon to selected trait categories

Food has been split in 7 categories (f1: roots, f2: vegetative aerial tissues of plants, f3: fruit or seed, f4:
dead animals; f5: living animals; f6: plant detritus; f7: soil)

body sclerotization in two categories (b1l soft-body; b2 hard body)

Environmental Pollution 164 (2012) 5965

Contents lists available at SciVerse ScienceDirect

EMVIRONMENTAL
POLLUTION

b T

Environmental Pollution

I SEVIEFE journal homepage: www.elsevier.com/locate/envpol

Functional traits of soil invertebrates as indicators for exposure to soil disturbance
Mickaél Hedde*, Folkert van Oort, Isabelle Lamy

INRA, UR 251 PESSAC, F78026 Versailles CEDEX, France

©)
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2. Systémy hodnoceni odezvy spoleCenstva na polutanty

Saprobita je biologicky stav vody vyvolany znecisténim rozlozitelnymi organickymi latkami.

V ramci bioaktivity vod je
saprobita sumou vSech

Giiteklasse 1
Wasser néhrstoffarm, B
diinn, zahlreiche versch
nur wenige Individuen. Unte
dominieren Forellen. Wa
reich.

Giiteklasse 2
Wasser maBig verunreinigt
fum an Néhrstoffen und -salz
starkere Entwicklung von
Wasserpflanzen und Tieren.
larven finden sich Kleinkreb
Schnecken. Fir die meistel
Lebensbedingungen.

i

Giiteklasse 3 ]

Zunehmende Belastung durch abbaubare or-
ganische Stoffe fiihrt mitunter zu Sauerstoff-
mangel. Zahl der vertretenen Arten nimmt ab,
dagegen Massenentwicklung von Arten mit
geringem Sauerstoffbedarf. Noch gedeihende

metabolickych procesu, SRR,
které jSOU VP rotikladu k Stefhﬂiégen- Lidmticken- Strudelwurm
primarni produkci. N e A
Ernragsﬂregeniarve F[ussnapf_ Bachflohkrebs
schnecke )
Wasser- 24
Organismy znecisténych pest Laichkraut  Krigbelmiicken-
. , larve
vod jsou vystavovany =00 0———-—-— TS - - - ——————————————————________—_ OGO
pfedevsim nedostatku
kysliku a jedim . ' '
. A - i B Waffenfliegen- Rdédertierchen
vznikajicich pfi hnilobném larve
W /
rozkladu e

Pferdeegel

’ Schiamm- Glocken- \
réhrenwurm tierchen
ﬁm‘,fgé {'ﬁ’fa -
?;» Ej ‘%g\é’ Bakterien et P.?nrc;,ffel- R !
. lierchen atten-
ks schwanzlarve
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Fischarten sind in ihrem Bestand geféhrdet.
Im Sediment bereits Faufmsvorgange

Giiteklasse 4 |
AuBerordentlich starke Verul
stoff ist nur in geringen |
oder fehlt tiberhaupt. Bak
ten im Wasser treibend
ter Bewuchs auf. Algen
ausnahmslos.

©Ed. Hélzel, Wien



2. Systémy hodnoceni odezvy spoleCenstva na polutanty

ASPT index

(BMWP - BioMonitoring Working Party)

Scoring table

BMWP Score table

Group Families Score
. . . - Siphlonundae, Heptageniidae, Leptophlebiidae, Ephemerellidae, Potamanthidae, Ephemendae, Taeniopterygidae,
M Stonefl Riverbug, Caddisfl
Sa;,'ﬁlt?, onetiies, rsverbug, Latdisties or Leuctridae, Caprniidae, Perlodidae, Perlidae, Chloroperlidae, Aphelocheridae, Phryganeidae, Molannidae, Beraeidae, 10
edgetiies Odontoceridae, Leptoceridae, Goeridae, Lepidostomatidae, Brachycentridae, Sericostomatidae
Crayfish, Dragonflies Astacidae, Lestidae, Agridae, Gomphidae, Cordulegastenidae, Aeshnidae, Corduliidae, Libelluiidae a
Mayflies, Stoneflies, Caddisflies or Sedge flies | Caenidae, Memouridae, Rhyacophilidae, Polycentropodidae, Limnephilidae 7
Snails, Caddisflies or Sedge flies, Mussels, . . ) . o . . . ..
e e Meritidae, Viviparidae, Ancylidae, Hydroptilidae, Unionidae, Corophiidae, Gammaridae, Platycnemididae, Coenagriidae 6
Bugs,[dfsmbfguaﬁm nesded] Begtles. Caddisflies or Megwgludae, H.‘g,.ft.jrometrldae, Qgrrldae, Nepl.dae, Naucc.»rldae, Notuﬁectldae,.l:'leldae, Conmdge, Hallpllda.e, Hygmhudae,
. . ) Owtiscidae, Gyrinidae, Hydrophilidae, Clambidae, Helodidae, Dryopidae, Elmidae, Chrysomelidae, Curculionidae, 5
Sedgeflies, Craneflies/Blackflies, Flatworms . o . . :
Hydropsychidae, Tipulidae, Simuliidae, Planariidae, Dendrocoelida
Mayflies, Alderflies, Leeches Baetidae, Sialidae, Piscicolidae 4
Snals, Cockles, Leeches, Hog louse Valvgtldae, Hydrobiidae, Lymnaeidae, Physidae, Planorbidae, Sphaeriidae, Glossiphoniidae, Hirudidae, Erpobdellidae, 3
Asellidae
Midges Chironomidae 2
Worms Oligochaeta (whole class) 1
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2. Systémy hodnoceni odezvy spoleCenstva na polutanty

Bull. Environ. Contam. Toxicol. (2001) 67:360-367
© 2001 Springer-Verlag New York Inc.
DOI: 10.1007/500128-001-0133-8

Rank Ordering of Macroinvertebrate Species Sensitivity
to Toxic Compounds by Comparison with That

of Daphnia magna
J. Wogram,” M. Liess?®

metal compounds

Odonata (3.77)
Trichoptera (3.74)
Plecoptera (3.10) &
Heteroptera (2,35) Z

Diptera (1.98) |

Tricladida (1.62)

Isopoda (1.59)

Hirudinea (1.25) |

Ephemeroptera (1.16) |
Decapoda (1.07)
Oligochaeta {0.94)
Gastropoda (0.72)
Amphipoda (0.71)
Lamelibranchia (0.60)
Copepoda (0.28) (Z4— *
* WZZZ Clodocera (-0.36)

organic compounds

T L T

-2 -1 0 1 2

relative physiological tolerance
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\omelibianchia (1.95) P22 —— %

Wiinea (1.45) 7727272777707 +

Gastropoda (0.86) (2272770770 *
Oigochaeta (0.83) 2277722727 *
lsopoda (0.54) 222222 *

Trcladida (0.46) | *
Coleoptera (0.37) *
heteropiera (0.34) *

Odgonata (0.33) | %
Tichoptera (0.31)

Diptera (0.28) @:
Copepoda (0.19) i
Decapoda (0.18) ZZ—
4 Ephemertopiera (-0.03)
* 27 Clodocera (-0.18)
Osfracoda (-0.19)
* | Amphipoda (-0.28)
* 1 Plecoptera (-0.36)

T T — -

=, 0 ] 2
relative physiological tolerance




2. Systémy hodnoceni odezvy spoleCenstva na polutanty

about

SPEAR index
(Species At Risk)

Calculator
Clizk the Buttsn Below t= 2 = — r Try out our SPEAR Web Application
L2
=tarl the SPEAR e i © caloulate SPEAR values online
» & plot graphs
O Stari Caleulstor L @ export your result

© spear |calculator

Yersion Alert

Sign up and g=t information

abowt the latest varsion! Abﬂut SPEAR

?Duremalladdres SPEAR is a Bicindicator system Bas=d on bBiclogical traits and focus=d on varous types of contaminants in fresh
waters. The traits us=d sr= resporsire to the =ffads of paticulsr towcicants [=.g. physiclogical s=r=ithvity] amd
'ﬁ Subscribe azzociated meoovery (=g, genemtion time=). SPEAR bicindicators are developsd to complement sxisting
bioazs==sme=nt methods and indices in onder to assess =ffects of towicants. Cumently, two SPEAR-indicators
ﬂ. Lirvblibher i mwist: SPEARamseae and SPEAR. gy designed o detect and quantily =flects of pesticides {ins=clicide tosidity)
and geneal organic toxicants {=.g. petrochemicals, synthetic surfactants) respectivehy.
Key paper about SPEAR
With SPEAR. you can
De‘.’elnpmenl * extimate sxposure of o=risin types of towicants (=.g. pesticidex) u=ing Ti=ld monitoring dats on imrerbebrates
{=.g. for the water famework directive [WFD])
* guantily =Mfe=cts of toxicants on imrerebate communities

# HELMHOLTZ
CENTRE FOR
ENVIRDNMENTAL
RESEAACH - UFZ

More about what can you do with SPEAR

The w=b spplication to calculst= SPEAR valu== for a given messurement (macroimeer=brats dsts) i= now
onlinz. Its advantage is the ind=pendenc= of platforms (basic SPEAR calculations will also be available in the
ASTERICS program).

Departmant

Systam Ecotoxicology With SPEAR Calculator you can:

PO Or. Matthias Liess & jd=ntify effect=s of toxicants using your invertebrat= data
Or. Mikhall Beketov % =xtend the SPEAR databa=z= with your inputs

Dr. Mira Kattvelnke! * have the chamos to share and disouss your relsted sxperenos snd post your papers on this web-pags.

= Centrum pro vyzkum
toxickych latek .
(.) v prostredi www.systemecology.eu/SPEAR/index.php




2. Systémy hodnoceni odezvy spoleenstva na polutanty

Gen.Time Gen.Time Sensitivity ~ Sensitivity Migration Exposed SPEARpestic
Threshold Coding Sensitivity* /  Threshold Coding Coding Coding ides
(SPEARpesti (SPEARpesti SPEARorganic (SPEARpesti (SPEARpesti (SPEARpest (SPEARpest Classificatio
Taxon Name Gen. Time cides) cides) Classification cides) cides) Migration icides) Exposed icides) n
Antocha vitripennis{-#~#-}4331 3 0.5 1 -0.95986 -0.357 0 0 1 1 1
Aphelocheirus aestivalis{-#~#-}4335 1 0.5 1 -0.56061 -0.357 0 0 1 1 1
Apsectrotanypus trifascipennis{-#~#-}4338 0.5 0.5 1 -0.35 -0.357 1 0 1 1 1 1
Argulus foliaceus{-#~#-}4346 0.4 0.5 0 0.04139 -0.357 1 0 1 1 1
Asellus aquaticus{-#~#-}8691 0.33 0.5 0 -0.17455 -0.357 1 0 1 1 1
Atherix ibis{-#~#-14363 1 0.5 1 -0.35 -0.357 1 0 1 1 1 1
Athripsodes albifrons{-#~#-}4366 1 0.5 1 -0.05811 -0.357 1 0 1 1 1 1
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KOMBINACE STRESORU A JEJICH INDIKACE

 analyza interakci mezi plusobenim stresoru
« experimentalni testovani (laboratorni, terenni)

« shromazdéno znaéné mnozstvi autekologickych informaci o

taxonech — testovani a vyber metrik

Centrum pro vyzkum
toxickych latek
v prostredi
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KOMBINACE STRESORU A JEJICH INDIKACE

Toxicke stresory

e acidifikace
o tezke kovy
e pesticidy, POPs
* ropneé latky

o tzv. prioritni latky zahrnuté v ramcoveé smernici

Jiné stresory

 eutrofizace/organické znecisténi

* hydromorfologicka degradace

Centrum pro vyzkum
toxickych latek
v prostredi
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 nutrienty, organickd hmota, pesticidy, eroze - jemné cCastice,

meliorace, degradace habitatl, pobfezni vegetace, ficni niva,

prutokovy rezim

Example R0O: Agricultural land use and degradation.

—— Increase
— Decrease
—— Increase/decrease

Driver Pressure State Impact
Taxonomic
Agriculture » Organic poliution 3 Omyen composition ang
concentration W abundance
Microhabital
———+  Eutrophication — " diversity
——— 3| Weirsidams Flow regime toberant taxa
—— i .| Age structure/
Connectivity reproductive stalus

N\

Biomass
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biochemické zmény - napf. aktivita cholinesterazy (Ephemerella nebo
Hydropsyche pfi hodnoceni vlivu organofosfat. insekticidd)




3. Kombinace faktorti a smési polutantu

Heavy metal sources
(input from natural and
anthropogenic origin)

Abiotic factors _ : Water:coiumn

o oH

Temperature

pCl P Biotic factors

Water hardness

Dissolved organics [

Suspended particles __/@*

Other abiotic factors /.IL-]/ o

ol

Contamination factors

Metal chemical fate in the water
column and sediment Bi Jabili
compartments: loavailability

—Chemical speciation
—Chemical transformations

Organism

Trophic networks

(methylation and : 7
demethylation reactions) & &
Contamination levels G
: Sediment
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3. Kombinace faktorti a smési polutantu

i ; |
i 2 kategorie I
ickv stavu

| Chemicky - [ Normy |
! stav . J |
. j
C L, TTTTTTTTTTTTTTTTTTTTTTTTTTTT r
| Ekologicky stav ! Celkové
I : ' | One out .
| F—- Makrozoobentos T all out hodnocenl
! ! 9 ! stavu
! k== Ryby g ||
| l B
! 5 kategorii E"' Makrofyta f !
i stavu I--- Fytobentos E -

| -— |
i L -- PodpUmé parametry E i
| ! , @ Komplexni

.

i | Hydromorfologie g I statisticks
| | __ Chemické a < | metodika
} fyzikalné chemické !
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TROFICKE VZTAHY

» potravni strategie a trofické vztahy urcuji jak se polutant bude Sifit ve

spolecCenstvech
e Bioakumulace, biokoncentrace, biodostupnost

 Priklad — FiCni makrofyta a tézké kovy

Centrum pro vyzkum
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Table 1. Functional Feeding Groups

E’frz\:r; : Food Category

I Shredders o ;Dead leavesz‘lwe macrophytes%_
II Collectors LFlne organic Partu;les

(hvefdead)

. Fllter feeders Partlcles in water ColUmn
Mlners vBurled partlcles
| Browsers LBottom surface depOSIts

III Scrapers +Lw'e- benthlc algae (dlatoms)

IV Piercers —Lwe fllament0us algae
V Predators . ﬁOther lnvertebrates + sr-na[[ flsh
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FRESHWATER RIVER
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(@) = Enneacanthus obesus
— Alosa pseudoharengus Lepomis cyanellus
L Alosa aestivalis Lepomis macrochirus
o Etheostoma
O fusiforme
oc
|2 &
Pelagic Copepod Caddisfly ~ Eurylophella spp

Leptophilia spp.

Ironoquia
T parvile \%
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>250 m?, 0-1m3,
24% 25%

Distilled

50—
250 m3,
9%
—5 m3,
15-50 m3, 5-15 m3, 19%

19% 4%

Chitin

Silica
cellulose

sand

Figure 6. Size distribution of lentic outdoor freshwater

miCTU-meSUCDSmS in WhiCh Stl'UCTUI'ﬂ' fESDUnSES UﬂdEl' ﬁml‘. Pﬂpcipalcomponentsofastaijdardizedaqualic indourmicroouw.basgdpnanartiﬁcialmediumwith 10
. a . species of primary producers and 5 species of grazers. From Taub (44), with permission.

pesticide treatments have been studied (n = 85).

Modified from Brock and Budde (35).

Centrum pro vyzkum
toxickych latek
v prostredi

©)




% Centrum pro vyzkum
a‘ toxickych latek
v prostredi



Distribuce tézkych kovu v Ficnim ekosystému

e interakce s terestrickymi ekosystemy
e spojeni povrchovych a podzemnich vod

e transport latek v rozpustéené forme, ve vazbé na suspendované
castice a na sedimenty

e transformace polutantu v zavislosti na pH, redoxnim potencialu,
kyslikovych podminkach

 prostorova distribuce polutantu v zavislosti na hydraulickych
parametrech (retence, eroze, sedimentace, prestup voda-sediment)

 biodostupnost a bioakumulace

» pusobeni toxickych latek na vodni organismy interaguje s parametry
ficnich habitatu

Centrum pro vyzkum
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Pripadova studie — akumulace tézkych kovu

F2 11.2%

kateg: W
kateg: R
kateg: CLC
kateg: CLB
kateg: CLR
kateg: CLS
kateg: MVB
kateg: MVR
kateg: MVC
kateg: MVS
kateg: PS

O ¥ » » ¢ 1 @0 > ¢ 1O

F1 83.2%
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Cd Zn Mo Co
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Porovnani lokalit — podélny profil toku

CLB CLR CLC CLs
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