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Uvod



1 Pldni biotesty

s Testy s pUdnimi organismy
= Matrice je plda (solid phase)

» Cil: chranit ptidu a pldni biotu pred Ucinky chemickych
latek a dalSimi stresory

= Proc? Plda je nepostradatelna slozka prirody, zakladna
pro rust rostlin, zasobarna zivin, pocCatek a konec
potravnich retézct a cykll prvkd, filtracni a
dekontaminacni zona
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1 Proc ekotoxikologické testy ?

CHEMICKE ANALYZY samotné NEDOKAZOU
postihnout realné riziko pro zivé organismy:

1) realna expozice se lisi podle biodostupnosti toxickych
prvkl a latek v dané situaci,

2) jde vzdy o smés toxikanti, ktera plsobi jinak nez
jednotlivé toxikanty zvast’

3) Negativni vlivy matrice samotné bez ohledu na obsah

toxikant{l na zivé organismy ¢i interakce vlivu matrice s
efekty toxikantl

4) spektrum analytickych metod (tedy i limitnich hodnot) je
omezeneé a ve vzorku mohou byt pritomny
neanalyzované vyznamne toxické latky.
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1 Proc testy kontaktni (ptdni) ?

= Ucinky na p&dni organismy exponované v pevné matrici
nelze zcela extrapolovat z testl akvatickych

= Do hry vstupuje vyznamné osud kontaminantu v
pldnim prostredi, vliv na redlnou biodostupnost pro
pUdni organismy

= Nezanedbatelné vlivy samotné matrice (napr.
nevhodné fyz.- chem. vlastnosti, kombinace s toxicitou)
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Diisledky expozice v pevhé matrici

Pevné matrice jsou dosti heterogenni

Obsahuje vzdy vsechny tri faze PEVNOU, KAPALNOU (pdrova
voda) a PLYN (vzduch)

Pritomnost pevne faze zejména ma vyznamny vliv na OSUD a
CHOVANI chemické latky

V zavislosti na vlastnostech latky, vlastnostech plidy a Case dojde
k DISTRIBUCI latky v pidé, pripadné vzniku SPECII

Stézejnim procesem je SORPCE a disledkem je kli¢ovy faktor
pUdnich testl (eko)toxicity — BIODOSTUPNOST

To vSe ma fatalni dlsledky pro vyslednou toxicitu a riziko

DUsledkem je i ztizena extrapolace mezi ptidami, z akvatickych
testll na pldni a z laboratornich test{l na realnou situaci
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! Schéma expozice v pidnim prostredi



1 Které vlastnosti matrice jsou kritické

= Obsah organické hmoty — OM, TOC
= Obsah jilovitych castic (g < 10 ym)
= Kationtova vyménna kapacita

= pH

s VIhkost

s Struktura pldy
a Cas
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Vyuziti padnich biotesti pri ochrané puid

= Zakotveni v legislativé = PROC maji pldni biotesty své misto na
slunci

= Do ted zejména pri hodnoceni nebezpecnosti chemickych
latek a pesticidnich pripravkt

= Silny narlst zajmu o vyuZiti biotestli pfi hodnoceni komplexnich
smeési jako jsou odpady, kal COV, sedimenty, komposty, hnojiva
apod.

= Velky potencial biotestll pri hodnoceni kvality ptd napr. pred a
po remediaci, pri inventlire kontaminovanych ploch apod.
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Dostupné standardni postupy
pUdnich biotestll



Pldni potravni sit’' vs dostupné
biotesty
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Pldni mikroorganismy

I1SO 10381-6:2009

ISO 14240-1:1997
ISO 14240-2:1997

ISO 16072:2002
ISO 17155:2002
ISO 15685:2004
ISO 14238:1997
ISO 23753-1:2005
ISO 23753-2:2005

ISO/DIS 11063
ISO/TS 29843-1:2010

ISO/PRF TS 29843-2

ISO/TS 10832:2009
ISO/TS 22939:2010

ISO 11266:1994
ISO 15473:2002
ISO 14239:1997

©
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1 Standardy ptdnich metod - ISO

Soil quality -- Sampling -- Part 6: Guidance on the collection, handling and storage of soil under aerobic
conditions for the assessment of microbiological processes, biomass and diversity in the laboratory
Soil quality -- Determination of soil microbial biomass -- Part 1: Substrate-induced respiration method

Soil quality -- Determination of soil microbial biomass -- Part 2: Fumigation-extraction method

Soil quality -- Laboratory methods for determination of microbial soil respiration

Soil quality -- Determination of abundance and activity of soil microflora using respiration curves

Soil quality -- Determination of potential nitrification and inhibition of nitrification -- Rapid test by ammonium
oxidation

Soil quality -- Biological methods -- Determination of nitrogen mineralization and nitrification in soils and the
influence of chemicals on these processes

Soil quality -- Determination of dehydrogenase activity in soils -- Part 1: Method using triphenyltetrazolium
chloride (TTC)

Soil quality -- Determination of dehydrogenase activity in soils -- Part 2: Method using iodotetrazolium
chloride (INT)

Soil quality -- Method to directly extract DNA from soil samples

Soil quality -- Determination of soil microbial diversity -- Part 1: Method by phospholipid fatty acid analysis
(PLFA) and phospholipid ether lipids (PLEL) analysis

Soil quality -- Determination of soil microbial diversity -- Part 2: Method by phospholipid fatty acid analysis
(PLFA) using the simple PLFA extraction method

Soil quality -- Effects of pollutants on mycorrhizal fungi -- Spore germination test

Soil quality -- Measurement of enzyme activity patterns in soil samples using fluorogenic substrates in micro-
well plates

Soil quality -- Guidance on laboratory testing for biodegradation of organic chemicals in soil under aerobic
conditions

Soil quality -- Guidance on laboratory testing for biodegradation of organic chemicals in soil under anaerobic
conditions

Soil quality -- Laboratory incubation systems for measuring the mineralization of organic chemicals in soil
under aerobic conditions



Standardy ptudnich metod - ISO

Suchozemské rostliny

©

1SO 11269-1:1993

Soil quality -- Determination of the effects of pollutants on soil flora -- Part 1: Method for the
measurement of inhibition of root growth

ISO 11269-2:2005

Soil quality -- Determination of the effects of pollutants on soil flora -- Part 2: Effects of chemicals
on the emergence and growth of higher plants

ISO 17126:2005

Soil quality -- Determination of the effects of pollutants on soil flora -- Screening test for emergence
of lettuce seedlings (Lactuca sativa L.)

ISO 22030:2005

Soil quality -- Biological methods -- Chronic toxicity in higher plants

ISO/CD 29200

Soil quality -- Assessment of genotoxic effects on higher plants -- Micronucleus test on Vicia faba
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Pludni bezobratli

1 Standardy ptdnich metod - ISO

ISO 11268-1:1993 Soil quality -- Effects of pollutants on earthworms (Eisenia fetida) -- Part 1: Determination of acute
toxicity using artificial soil substrate

ISO 11268-2:1998 Soil quality -- Effects of pollutants on earthworms (Eisenia fetida) -- Part 2: Determination of effects on
reproduction

ISO 11268-3:1999 Soil quality -- Effects of pollutants on earthworms -- Part 3: Guidance on the determination of effects in
field situations

IS0 11267:1999  Soil quality -- Inhibition of reproduction of Collembola (Folsomia candida) by soil pollutants

ISO 16387:2004  Soil quality -- Effects of pollutants on Enchytraeidae (Enchytraeus sp.) -- Determination of effects on
reproduction and survival

ISO 15952:2006 Soil quality -- Effects of pollutants on juvenile land snails (Helicidae) -- Determination of the effects on
growth by soil contamination
ISO 20963:2005 Soil quality -- Effects of pollutants on insect larvae (Oxythyrea funesta) -- Determination of acute toxicity

ISO 17512-1:2008 Soil quality -- Avoidance test for determining the quality of soils and effects of chemicals on behaviour --
Part 1: Test with earthworms (Eisenia fetida and Eisenia andrei)

ISO/DIS 17512-2 Soil quality -- Avoidance test for determining the quality of soils and effects of chemicals on behaviour --
Part 2: Test with collembolans (Folsomia candida)

ISO 23611-1:2006 Soil quality -- Sampling of soil invertebrates -- Part 1: Hand-sorting and formalin extraction of
earthworms

ISO 23611-2:2006 Soil quality -- Sampling of soil invertebrates -- Part 2: Sampling and extraction of micro-arthropods
(Collembola and Acarina)

ISO 23611-3:2007 Soil quality -- Sampling of soil invertebrates -- Part 3: Sampling and soil extraction of enchytraeids

ISO 23611-4:2007 Soil quality -- Sampling of soil invertebrates -- Part 4: Sampling, extraction and identification of soil-
inhabiting nematodes

ISO/DIS 23611-5 Soil quality -- Sampling of soil invertebrates -- Part 5: Sampling and extraction of soil macro-
invertebrates

ISO/DIS 23611-6 Soil quality -- Sampling of soil invertebrates -- Part 6: Guidance for the design of sampling programmes

with soil invertebrates
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1. Standardni metody OECD OECD

Test No. 208: Terrestrial Plant Test: Seedling Emergence and Seedling 2006
Growth Test

Test No. 227: Terrestrial Plant Test: Vegetative Vigour Test 2006
Test No. 207: Earthworm, Acute Toxicity Tests 1984
Test No. 220: Enchytraeid Reproduction Test 2004
Test No. 222: Earthworm Reproduction Test (Eisenia fetida/Eisenia 2004
andrei)

Test No. 228: Determination of Developmental Toxicity of a Test Chemical to 2008

Dipteran Dung Flies(Scathophaga stercoraria L. (Scathophagidae), Musca
autumnalis De Geer (Muscidae))

Test No. 232: Collembolan Reproduction Test in Soil 2009

Test No. 226: Predatory mite (Hypoaspis (Geolaelaps) aculeifer) reproduction test 2008
in soil

Test No. 216: Soil Microorganisms: Nitrogen Transformation Test 2000
Test No. 217: Soil Microorganisms: Carbon Transformation Test 2000
Test No. 317: Bioaccumulation in Terrestrial Oligochaetes 2010
Test No. 304A: Inherent Biodegradability in Soil 1981

http://www.oecd.org/document/40/0,3746,en 2649 34377 37051368 1 1 1 1,00.html
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http://www.oecd.org/document/40/0,3746,en_2649_34377_37051368_1_1_1_1,00.html
http://www.oecd.org/document/40/0,3746,en_2649_34377_37051368_1_1_1_1,00.html
http://www.oecd.org/document/40/0,3746,en_2649_34377_37051368_1_1_1_1,00.html
http://www.oecd.org/document/40/0,3746,en_2649_34377_37051368_1_1_1_1,00.html
http://www.oecd.org/document/40/0,3746,en_2649_34377_37051368_1_1_1_1,00.html
http://www.oecd.org/document/40/0,3746,en_2649_34377_37051368_1_1_1_1,00.html
http://www.oecd.org/document/40/0,3746,en_2649_34377_37051368_1_1_1_1,00.html
http://www.oecd.org/home/0,3675,en_2649_201185_1_1_1_1_1,00.html
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850.2450 - Terrestrial (Soil-Core) Microcosm Test (PDF) (19 pp, 123K)

850.4000 - Background-Nontarget Plant Testing (PDF) (15 pp, 50K)

850.4025 - Target Area Phytotoxicity (PDF) (15 pp, 51K)

850.4100 - Terrestrial Plant Toxicity, Tier I (Seedling Emergence) (PDF) (8 pp, 29K)

850.4150 - Terrestrial Plant Toxicity, Tier I (Vegetative Vigor) (PDF) (8 pp, 28K)

850.4200 - Seed Germination/Root Elongation Toxicity Test (PDF) (8 pp, 29K)

850.4225 - Seedling Emergence, Tier II (PDF) (10 pp, 36K)

850.4230 - Early Seedling Growth Toxicity Test (PDF) (9 pp, 33K)

850.4250 - Vegetative Vigor, Tier II (PDF) (10 pp, 35K)

850.4300 - Terrestrial Plants Field Study, Tier III (PDF) (8 pp, 27K)

850.4600 - Rhizobium-Legume Toxicity (PDF) (14 pp, 73K)

850.4800 - Plant Uptake and Translocation Test (PDF) (13 pp, 35K)

850.5100 - Soil Microbial Community Toxicity Test (PDF) (11 pp, 46K)

850.6200 - Earthworm Subchronic Toxicity Test (PDF) (13 pp, 43K)

http://www.epa.gov/ocspp/pubs/frs/home/draftquidelines.htm
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Standardy ptidnich biotestl — US EPA
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http://www.epa.gov/ocspp/pubs/frs/home/draftguidelines.htm
http://www.epa.gov/ocspp/pubs/frs/home/draftguidelines.htm
http://www.epa.gov/ocspp/pubs/frs/home/draftguidelines.htm
http://www.epa.gov/ocspp/pubs/frs/home/draftguidelines.htm
http://www.epa.gov/ocspp/pubs/frs/home/draftguidelines.htm
http://www.epa.gov/ocspp/pubs/frs/home/draftguidelines.htm
http://www.epa.gov/ocspp/pubs/frs/home/draftguidelines.htm
http://www.epa.gov/ocspp/pubs/frs/home/draftguidelines.htm
http://www.epa.gov/ocspp/pubs/frs/home/draftguidelines.htm
http://www.epa.gov/ocspp/pubs/frs/home/draftguidelines.htm
http://www.epa.gov/ocspp/pubs/frs/home/draftguidelines.htm
http://www.epa.gov/ocspp/pubs/frs/home/draftguidelines.htm
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-2450.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4000.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4000.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4000.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4000.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4000.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4000.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4025.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4025.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4025.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4025.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4100.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4100.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4100.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4100.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4150.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4150.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4150.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4150.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4200.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4200.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4200.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4200.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4225.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4225.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4225.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4225.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4230.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4230.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4230.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4230.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4250.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4250.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4250.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4250.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4300.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4300.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4300.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4300.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4600.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4600.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4600.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4600.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4600.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4600.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4800.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4800.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4800.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-4800.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-5100.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-5100.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-5100.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-5100.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-6200.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-6200.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-6200.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-6200.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-6200.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-6200.pdf
http://www.epa.gov/opptsfrs/publications/OPPTS_Harmonized/850_Ecological_Effects_Test_Guidelines/Drafts/850-6200.pdf

EPPO standards

Scheme for the environmental risk assessment
of plant protection products

©

Number Title of Standard

PP 3/1(2) Chapter 1 - Introduction

PP 3/2(2) Chapter 2 - Guidance on identifying aspects of environmental concern
PP 3/12(1) |Chapter 3 - Air

PP 3/3(2) Chapter 4 - Soil

PP 3/4(2) Chapter 5 - Ground water

PP 3/5(2) Chapter 6 - Surface water and sediment

PP 3/6(2) Chapter 7 - Aquatic organisms

PP 3/7(2) Chapter 8 - Soil organisms and functions

PP 3/9(2) Chapter 9 - Non-target terrestrial arthropods

PP 3/10(3) |Chapter 10 - Honeybees

PP 3/11(2) |Chapter 11 - Terrestrial vertebrates

PP 3/13(1) |Chapter 12 - Non-target higher terrestrial plants

Centrum pro vyzkum
toxickych latek
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http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-01(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-01(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-01(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-01(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-02(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-02(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-02(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-02(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-12(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-12(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-12(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-12(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-03(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-03(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-03(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-03(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-04(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-04(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-04(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-04(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-05(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-05(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-05(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-05(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-06(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-06(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-06(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-06(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-07(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-07(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-07(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-07(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-09(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-09(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-09(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-09(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-09(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-09(2).pdf
http://dx.doi.org/10.1111/j.1365-2338.2010.02419.x
http://dx.doi.org/10.1111/j.1365-2338.2010.02419.x
http://dx.doi.org/10.1111/j.1365-2338.2010.02419.x
http://dx.doi.org/10.1111/j.1365-2338.2010.02419.x
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-11(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-11(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-11(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-11(2).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf
http://archives.eppo.org/EPPOStandards/PP3_ERA/pp3-13(1).pdf

Prirozeni nepratelé
Skddcd z rad
clenovcd, ktefi jsou
standardizovani ve
smernicich IOBC,
BART, EPPO (Samsge-
Petersen, 1990)

Centrum pro vyzkum
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Crop Type of natural enemies Examples!
Cereals Polyphagous predators Pterostichus cupreus*”
Bembidion lampros*
Tachyporus hypnorum
Aleochara bilineata*
Linyphiid spiders*
Lycosid spiders*
Chrysoperla carnea*
Aphid-specific predators Coccinella septempunctata*
Episyrphus balteatus
Eupeodes corollae*
Aphid parasitoids Aphidius spp.**
Vegetables Polyphagous predators As for cereals
Aphid parasitoids Aphidius spp.*
Diaeretiella rapae*
Lepidopteran parasitoids Trichogramma cacoeciae*
Orchards Predatory mites Typhlodromus pyrit*

Amblyseius potentillae*

Aphid-specific predators As for cereals
Lepidopteran parasitoids As for vegetables
Polyphagous predators Anthocoris spp.*
Orius sp.”
Glasshouses Predatory mites Phytoseiulus persimilis

Whitefly parasitoids

Encarsia formosa

Aphid-specific predators

As for cereals (except syrphids)

Aphidoletes sp.
Aphid parasitoids As for vegetables
Leaf miner parasitoids Dacnusa, Diglyphus

Opius*




©

Organizace spojené s ptidnimi testy

OECD = Organization for Economic Cooperation Development
ISO = International Standardization Organization

US EPA = US Environmental Protection Agency

SETAC = Society for Environmental Toxicology and Chemistry

IOBC = International Organisation for Biological and Integrated Control of Noxious
Animals and Plants

EPPO = European and Mediterranean Plant Protection Organization
ASTM = American Society of Testing and Materials

ANSI = American National Standards Institute

CEN = European Commitee for Standardization

AFNOR = Association Francaise de Normalisation

EEC = European Economic Community

WHO = World Health Organisation

BBA = Biologische Bundesanstalt fir Land- und Forstwirtschaft

OPPTS = The Office of Prevention, Pesticides and Toxic Substances (EPA)
BART = Beneficial Arthropod Regulatory Testing

toxickych latek
v prostredi



Vybér testl do procesti hodnoceni rizik

= Optimalni vlastnosti pldniho testu jsou:

» standardizovatelnost, opakovatelnost, variabilita
= prakticka proveditelnost, cena, rychlost

= Citlivost

= vypovidaci hodnota, pouZzitelnost pro ochranu ZP
= ekologicka relevance

(samozrejme plati vlastne i pro vSechny dalsi biotesty)

Centrum pro vyzkum
toxickych latek
v prostredi
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Priklad: sada testti z Vyhlasky 257/2009 Sb.

Pred testy s roupicemi a vysSimi rostlinami jsou reprezentativni vzorek
sedimentu i reprezentativni vzorek referencni pldy (plida, na kterou ma byt
sediment pouzit) vysuseny pri laboratorni teploté, zhomogenizovany a
presaty pres sito 2 ¢i 4 mm.

Pro testy inhibice nitrifikace je referencni plidou nekontaminovana plda
splnujici pozadavky ISO 15685 (2004) a jak sediment tak referencéni ptida
jsou vzorkovany, zpracovany a skladovany v souladu s ISO 10381-6
(2009): v prirozené vlhkosti, pres 2 mm sito, uchovani v 4 °C maximalné
dva tydny.

Pred testovanim se hodnoceny sediment smicha s plidou v objemovém
pomeru 1:3, ktery vychazi z maximalniho povoleného poméru vysky
pouzitého sedimentu a ornicniho profilu v vyhlasce.




Ekologicka relevance testi

» testované druhy by mély reprezentovat relevantni funkcni skupinu
= test ma respektovat ekologii organismu

= sledované odpovédi by mély byt ekologicky relevantni a indikovat
stav a funkci organismu (preziti, rlst, reprodukce, pfijimani potravy
a mobilita)

= pri sledovani reprodukce by méla expozice pokryvat vetsinu
zivotniho cyklu

= abioticke a biotické faktory by mély v testu byt podobné jako v
habitatu

= expozicni cesty by mély napodobovat realné expozice

= biodostupnost kontaminantu by mély byt podobna jako v realu

= koncentrace by mély byt environmentalné realné (u ptdy obecné
pro vsechny latky Ize jako maximum dat 1 g/kg pddy)

Centrum pro vyzkum
toxickych latek
v prostredi
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Ekologicka relevance organismti

= hraji klicovou roli ve fungovani pldniho ekosystému
= Vvyskytuji se v radé ekosystém{ ve vyssi abundanci

= lehce pouzitelné v polnich i laboratornich podminkach
= dostavaji se do kontaktu s polutanty
= jsou dostatecné citlivé na stres

Problém ekotoxikologie obecné:
= V testech pouziji organismy A (z celé fady dlvuuu), arc Liuve

organismy v systému jsou B = jaky je vztah vysledkl pro Aa B ?
s Priklad: Fisenia fetida — nejznaméjsi pldni test

Centrum pro vyzkum
toxickych latek
v prostredi
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http://av.rds.yahoo.com/_ylt=A9ibyKkDNNFHZZAAxFxXDqMX;_ylu=X3oDMTBvMmFkM29rBHBndANhdl9pbWdfcmVzdWx0BHNlYwNzcg--/SIG=12n530l24/EXP=1204979075/**http:/www.mobilewhack.com/reviews/sony_aibo_ers-7m3_robot_dog.html
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L:/_'sén}'a fet/d’a — Zije v kompostu !! Aporrectodea caliginosa




Zakladni koncepce plidnich
biotestl



1 Koncepce pudnich biotestli

Stresor

Odpoveéd’

Centrum pro vyzkum
toxickych latek
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Pldni biotesty - koncepce

Response

=]

Dose

= Jde o prospektivni pfistup k HODNOCENI
EKOLOGICKYCH RIZIK

a CIL: Urcit, jakd koncentrace chemické latky v padé je
bezpecna

» K tomu slouzi soubor pildnich ekotoxikologickych testl a
nasledne metodika hodnoceni ekologickych rizik

Centrum pro vyzkum
toxickych latek
v prostredi


http://av.rds.yahoo.com/_ylt=A9ibyK6QFdBHvEsB_m9XDqMX;_ylu=X3oDMTBvMmFkM29rBHBndANhdl9pbWdfcmVzdWx0BHNlYwNzcg--/SIG=11h7k02e5/EXP=1204905744/**http:/www.allgoto.com/soccer

Pldni biotesty - koncepce

()

1. Testuje se chemicka latka = koncentracni rada, napr.
1, 10, 100, 1000 mg Cd / KGgyche pédy

Response

O\

Dose

2. Testuje se material typu kontaminovana puda,
sediment, kal COV apod. = koncentracni rada vznika
,Jfedénim" s referencni plidou,
napr. 10, 20, 40, 80, 100 % kalu s Cistou pldou

Centrum pro vyzkum
toxickych latek
v prostredi



Proc testy kontaktni ?

testy vyluhil nelze simulovat toxicitu pevnych vzorki

PROC ?
5> realna BIODOSTUPNOST
5 integrovan EFEKT MATRICE

Reprodukce roupic |

(@) | Centrum pro vyzkum <+— pH optimum

yhlé




Testovani toxicity tuhé matrice

,, - » {éf;& o v-.g..' 2 ‘.


http://av.rds.yahoo.com/_ylt=A9ibyKQLB9VHGN8AN1pXDqMX;_ylu=X3oDMTBvMmFkM29rBHBndANhdl9pbWdfcmVzdWx0BHNlYwNzcg--/SIG=12fiiu94r/EXP=1205229707/**http:/www.sludgesuckers.com/Water Plant Sludge.htm

Biotesty jako nastroj hodnoceni
kvality tuhé matrice

+

Existuji ISO normy urcujici vybeér testi

= ISO 15799 (2003): Guidance on the ecotoxicological
characterization of soils and soil materials

s [SO 17616 (2008): Guidance on the choice and
evaluation of bioassays for ecotoxicological
characterization of soils and soil materials

Centrum pro vyzkum
toxickych latek
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Biotesty jako nastroj hodnoceni
kvality tuhé matrice

Retention function — Biotests with eluates

Ecotoxic / \ Genotoxic

contents contents
Luminescent Algal inhibition test Umu-test
hacteria test

Habitat function - Biotests with solids

P
Site inherent Added test
test organisms / \ organisms

WU @ - o
e b : Bacteria contact test Earthworm avoidance test
Respiration test Nitrification test - J =

Centrum pro vyzkum Plant test Earthworm test Collembolan test

toxickych latek
v prostredi
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Expozicni systemy

» Chemikalie smichana s ptidou
« Artificialni ptida (OECD, ISO)
= Redlna plida (LUFA 2.2 ci jakakoliv jind)

= Aplikace na povrch téla
= Injekce
= Aplikace na prijimanou potravu

Centrum pro vyzkum
toxickych latek
v prostredi



http://av.rds.yahoo.com/_ylt=A9ibyKg5F9BHMFQBwkRXDqMX;_ylu=X3oDMTBvMmFkM29rBHBndANhdl9pbWdfcmVzdWx0BHNlYwNzcg--/SIG=11r7ni9kp/EXP=1204906169/**http:/www.thebestlinks.com/Benzol.html
http://av.rds.yahoo.com/_ylt=A9ibyK8JF9BH6TsAo3FXDqMX;_ylu=X3oDMTBvMmFkM29rBHBndANhdl9pbWdfcmVzdWx0BHNlYwNzcg--/SIG=12hlr5f84/EXP=1204906121/**http:/www.mothernature.com/Library/Ency/index.cfm/id/1685005

1 Expozicni cesty v pevném vzorku

Ingesce a oralni vstup

= potrava a pldni ¢astice - organismy konzumuji mineralni a
organickou hmotu - vyznamna expozicni cesta pro sorbované
chemikalie; kontaminanty se mohou bioobohacovat - napr. v
houbach, které konzumuji chvostoskoci; vyznamna cesta pro
clenovce

Dermalni vstup
= z pldy, z ptdniho roztoku - zejména organismy vrtajici v ptidé
(zizaly a roupice), které maji tenkou kutikulu a jsou v kontaktu
s pldou a porovou vodou; Ize modelovat vysledky i z testd v
- N akvatickém prostiedi pri doplnéni modelu distribuce latky mezi
m pldni roztok a sorpci na ¢astice = tzv. Equilibrium partitioning
- theory (EqP)

Dychanim
= nejsou témér zadna data

Centrum pro vyzkum
toxickych latek
v prostredi
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http://av.rds.yahoo.com/_ylt=A9ibyK1dFtBHE0sBkVhXDqMX;_ylu=X3oDMTBvMmFkM29rBHBndANhdl9pbWdfcmVzdWx0BHNlYwNzcg--/SIG=12ehr06ho/EXP=1204905949/**http:/www.insidethecbc.com/topics/the-crtc/no-eating-bugs

1 Artificialni ptida
s 10% Sucha a jemné namleta raselina
s 20% Kaolinitovy jil obsahujici minimalné 30% kolinitu
s 70% Kremenny pisek jemny obsahujici minimalné 50%
zrn o velikosti 0,05 — 0,2 mm

= 0,3 — 1% Uhlicitanu vapenatého, ktery je pridan tak,
aby vysledné pH bylo 6 £ 0,5




1 Artificialni vs realna puda:

/

©:



Slozeni artificialni pudy je
predmétem vyzkumu

toxickych latek
v prostredi




= Landwirtschaftliche Untersuchungs und Forschungsanstalt Speyer

= prirodni pddy je potreba pred testy osetfit: defaunace, Uprava vlastnosti
= Cena: 4 EUR za 1 kg + doprava

LUFA standardni pudy ttp://iufa-speyer.de/)

LUFA 2.1 LUFA 2.2 LUFA 2.3 LUFA 5M LUFA 6S
organic carbon (%) 0.81+0.21 2.16 + 0.40 0.98 + 0.05 1.29+0.20 1.75+0.11
particles < 0.02 mm (%) 82+09 139+11 227+11 253+18 65.1+27
pH (0.01M CaCl,) 51+ 04 54+01 64+06 72+01 7.2+01
cation exchange capacity (meq/100g) 4+ 1 10+1 8+2 15+ 3 22+ 6
water holding capacity (g/100g) 33.2+1 482+5 344+2 421+ 4 40.7+5
weight per volume (g/1000ml) 1404 + 46 1197 + 60 1291 + 30 1212 + 56 1264 + 90
Particle size (mm) distribution according to German DIN (in %):
<0.002 30+£09 64+09 94:09 108 +13 421+18
0.002 - 0.006 22+07 35+07 42+08 54+03 108+0.7
0.006 - 0.02 29+07 3807 91:+05 91:+05 121+13
0.02 - 0.063 53+18 54+12 186+23 195+13 141+25
0.063 - 0.2 270+3.1 354 +2.3 29.3+34 389+10 87+09
0.2 - 0.63 57.2+43 448 + 2.7 269+0.7 149+10 9.0+0.3
0.63 - 2.0 24+06 07+01 25+0.8 14+0.1 3207
soil type sand (S) loamy sand (IS) loamy sand (IS) silty sand (uS) clayey loam (tL)
Particle size (mm) distribution according to USDA (in %)
<0.002 30+09 64+0.9 94+0.9 108 +13 421+18
0.002 - 0.05 88+18 122 +0.6 298+30 275+22 36.0 +2.3
0.05 - 2.0 88.2+12 814+12 60.8 + 2.6 617+32 219+16
soil type sand loamy sand sandy loam sandy loam clay



http://lufa-speyer.de/soil.html

European reference soil set
(IRMM-443-EUROSOILS)

Centrum pro vyzkum
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Davkovani latek do pudy

s cilem je HOMOGENITA expozice testovanou latkou

ve vodeé rozpustneé

= pro pridavek vyuzita destilovana voda, kterou soucasne adjustujeme
potrebne ovlhceni pudy, pricemz by jejich koncentrace v pridavané
vode nemela presahovat 50% saturacni koncentrace

nerozpustneé ve vodé

1. suspendovany ve vodnim roztoku pomoci nosice, ktery neni toxicky,
je rozpustny ve vode (aceton, etanol, arabska guma) a je volatilni

2. rozpusteny v organickeém rozpoustedle, které neni toxicke a rychle
se odpari

V predchozich pripadech Ize aplikovat:
.. do malého mnozstvi (1-10%) jemneho kremenného pisku; po odpareni
rozpoustédla je tato smés pridana do pldy a promichana
> primo do vzorku pldy (suchy ¢i vlhky) s naslednym odparem a promichanim
Ve vsech pripadech je nutno zaradit kontrolu na nosic respektive na
rozpoustédlo

nerozpustneé ve vodé ani ve vhodném rozpoustédle
= |ze smichat pfimo s kfemennym piskem (2,5g pisku na 20g pudy)

Centrum pro vyzkum
toxickych latek
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http://av.rds.yahoo.com/_ylt=A9ibyKSbM9FHZIgA6wxXDqMX;_ylu=X3oDMTBvMmFkM29rBHBndANhdl9pbWdfcmVzdWx0BHNlYwNzcg--/SIG=12nv3sm9u/EXP=1204978971/**http:/people.csail.mit.edu/klivescu/photos/HM_retreat/images?D=A
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Testovaci design obecné

Mladi ale dospeli jedinci (vetsinou 10) jsou exponovam chemikalii (Ci
kontaminované zeminé€) smichané s artificialni pldou v nadobkach
ze skla ¢i inertniho materialu (+ potrava)

Predbézny test - hledame rozmezi pouzivanych koncentraci (redici
faktor 10; 0,1 - 1000 mg/kg); mortalita hlavni endpoint hodnoceny
po kratké dobé (napr. 2 tydnech)

Finalni test - vystupem je funkce zavislosti ucinkl na koncentraci
testované substance (Jemne Si Skala; nejlepe s faktorem 2);
hodnoceny preZiti dospélcl 3mortallta akutni test) a pocty juvenill
(reprodukce - reprodukcni test)

NOEC design — méné koncentraci, ale vice opakovani — napr. 5
koncentraci po 5 opakovanich a kontrolni varianta (bez chemické
latky, na rozpoustedlo apod.)

EC/LC design — vice koncentraci, méné opakovani — regresni
metody

Centrum pro vyzkum
toxickych latek

v prostredi



S

PUdni biotesty s mikroorganismy



Testy s pidnimi mikroorganismy

OECD 216 (2000) Soil Microorganisms, Nitrogen Transformation Test

OECD 217 (2000) Soil Microorganisms, Carbon Transformation Test

IS0 14238 (1997) Determination of nitrogen mineralization and nitrification in soils and the influence
of chemicals on these processes

Centrum pro vyzkum
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Pozadavky na pidu

= prirozena plda, ktera je vybrana tak, aby byla citliva vici
kontaminaci a splnovala tzv. "nejhorsi scenar”, tj. maximalni
expozici mikroorganismU polutantu v této pldé:

= Vice nez 70% pisku

= pH55-7,0

= Corg0,5-1,5%

= Cbio/Corg vice nez 1% (dostatecné oziveni)

= kationtova vyménna kapacita vyssi nez 70 mmol/kg

= V historicky znamé dobé nekontaminovana (adaptace spolecenstva)

Alternativy:

= vzhledem k moznosti pritomnosti resistentnich mikroorganismu v
realném spolecCenstvu existuji postupy, kdy je do sterilizované
prirozené pldy inokulovana specificka kultura mikroorganismd
( Pseudomonas putida, Bacillus cereus) = plynuly prechod k "solid
phase testiim (SPT)" toxicity s prokaryoty

Centrum pro vyzkum
toxickych latek
v prostredi
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1 Endpointy v mikrobialnim testu

= Standarné pouze mineralizace dusiku a uhliku jako
produkci CO, a sumy mineralnich forem dusiku (NH,+,
NOZ-I NOB_)

s Lze ale stanovit i dalSi parametry:
Mikrobialni biomasu

Substratem indukovanou respiraci
Enzymatické aktivity

Kinetiku mineralizace Ca N
Amonifikaci, nitrifikaci

Diverzitu

= Vystupy: NOEC, LOEC, LC50, EC50, IC50 ...

Centrum pro vyzkum
toxickych latek
v prostredi



Stanoveni mikrobialni biomasy

Fumigacné-extrakcni metoda

Soll sample
&60% WHC:; 2 mm sieved

3> 10g; furmigation 3> 10g;

Cvermight N furnigation

extraction in Microbial " extraction In
0.5M K,SO, biomass: 0.5M K,SO,

AAA L AL8A

C. —E./038

ANALYSES: o F minus NF e ANALYSES:

MHF

LN Y

ISO 14240-2 | 1997 | Determination of soil microbial biomass - Part 2: Fumigation-extraction method




Bazalni a potencialni respirace

Voda VZO:EK voda
\ / 40% WHN \
/ Predinkubovan

Vzorek - 60% WHC Vzorek - 60% WHC +

D saturujici mnozstvi glukozy

« Produkce CO, mérena
24 h/22°C

o0 S0 B0 BBOPEOABOIOIRRIEETDS

Produkce CO, méfena
6 h/22°C .

Bazalni respirace Potencialni respirace

IS0 14240-1 1997 | Determination of soil microbial biomass - Part 1: Substrate-induced respiration method

IS0 16072 2002 | Laboratory methods for determination of microbial soil respiration




Hodnoceni mineralizace dusiku

Vzorek piidy

; —

Ptedinkubace Predulkubace
0% wic TS| Stanoveni NOy-N + NH,"- N I_ 60% WHC

" l:' Rozdil = mineralizaéni =
n otencial . l!
JL 'llllllllI:--n GuNEEanassnxa” Jl
Inkubace 28-30 dni; 25°C Inkubace 28-30 dni; 25°C

+

. - +
Minerdlni N — | v tase na produkci
-‘f_ N03- -N+ NH4+- N

Pozn: Obé varianty lze provést
i s pfidanym substratem (napf. siran
amonny, org. hmota). Doba inkubace
pak bude kratdi podle koncentrace
substrétu.

IS0 14238 1997

these processes

Determination of nitrogen mineralization and nitrification in soils and the influence of chemicals on




Kratké testy toxicity s ptidnimi
mikroorganismy — SIR kinetika

A) Testovani kontaminovanych pid B) Testovani chemikalii

100
100 1

ug CO, FO,*g'*h?
pg COx: 105 *"u Hipt

= unpolluted s2il (1)
~— polluted soil (2}

0 0 ? 2w

150. 200
ime b}

fime [h]

IS0 17155 2002

Determination of abundance and activity of soil microflora using respiration curves




Kratké testy toxicity s ptidnimi
mikroorganismy — Oxidace amoniaku

ISO 15685 2004 o?(?;rgzgilna‘rion of potential nitrification and inhibition of nitrification - Rapid test by ammonium

= Jde o miru nitrifikace = prvni krok nitrifikace
= SNA = short term nitrification assay
= PAO = potential ammonium oxidation

= plda inkubovana v roztoku siranu amonného

= chloreCnan sodny inhibuje oxidaci dusitanu N °

= po 6 hod stanoveni NO,- / NO;

Y
. ®
-
~
A Y
//
b
Centrum pro vyzkum P ~
+
NH,

> ~
NO,
toxickych latek ~ ~

v prostredi
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PUdni biotesty s bezobratlymi



©l=

Zizaly v ekotoxikologii

zizaly jsou asi nevice a nejdéle ekotoxikologicky uzivany predstavitel
pUdni fauny

Vyhody a dlivody:

Ctmpro

tox l.:h Iét

cely vyvojovy cyklus probiha v plidé - typicky geobiont

zkonzumuiji velkd mnozstvi pldy (vysoka expozice potravou a
akumulace kontaminantti)

maji velmi Uzky fyzikalni kontakt s pldou (expozice pokozkou)
maji vyrazné bioakumulacni a biokoncantracni charaktery

(jejich analyzou posuzujeme vliv delSiho ¢asového obdobi) = patfi
mezi tzv. makrokoncentratory

vysoky a vyznamny podil na tvorbé plidy, dekompozicnich
procesech, ptdni Grodnosti

klicové postaveni v prenosu polutanti v potravnich retézcich
vyskyt témeér ve vsech ptidach ve vysokych poctech i vahach
osvedcené, zavedené v laboratornich testech (nenarocny chov)
Btfadno se identifikuji v realnych vzorcich (diky velikosti)



1 V riiznych testech rtizné endpointy

= Mortalita

= Reprodukce

= Zmény vahy

= Behavioralni zmény
= Malformace

= Fyziologické zmény
= Shizeni imunity

s Aktivity enzym(

= Biochemické markery
= Genotoxicita

Centrum pro vyzkum
toxickych latek
v prostredi
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Eisenia fetida

Vyhody
= Standardni druh

= Snadna kultivace velkych poctl

s Kratky zivotni cyklus

Centrum pro vyzkum
toxickych latek
v prostredi

+ 23 days

/ incubation period
Cocoon O

formation
+ 4 days
Eisenia fetida
oy,

K=

-

ey RS Temperature 25 °C Hatchlings

1711 agl [\ .

i I8 Moisture + 756 % (8 ha“?h"ﬂ)gs per
Mating cocoon

(Venter a Reinecke 1988]

Clitellum development



N A4

Chov zizal

Nevyhoda téchto jinak perfektnich testl: naroky na
prostor, cas

boxy 50x50%15 cm s tésnicimi viky

medium 1:1 smes kraviho Ci konského hnoje a raseliny
pH cca 7

nekontaminovana amoniakem ¢i moci

pokud vSe jde dobre za 6 tydnl az 1000 zizal (na 20 kg smési):
tydné 2-5 kokonl s cca 4 juvenily na kokon

= Vv optimalnich podminkach je dospéla za 2-3 mésice

s kulturu Ize také ziskat ve vermikompostovacich firmach

Synchronizace kultury:

= zacne se s kokony, za 3-4 tydny se vylihnou, za 7-8
... tydnu dospéji (20°C)

toxickych latek
v prostredi

©




E. fetida akutni test v ptdé

= dospélci E.f. jsou chovany 14 dni v artificialni pldé obsahujici kontaminant
(500 g pudy)

» pred finalnim testem provadime test hledajici rozmezi koncentraci

= kontaminace se udava v mg/kg; doporucené koncentrace jsou 0.1, 1, 10,
100, 1000

= davkovani (rozpustné X nerozpustné x pevné ... klasika)

= VySSi koncentrace nez 1000 mg/kg nejsou enwronmentalne relevantni a
nema smysl je testovat

= na 1 koncentraci 1 nadoba v predbézném testu a 4 nadoby ve finalnim
testu

3 nadoba ma 10 jedincll (dospélci; clitellum, vaha 300 - 600mg, vék 2-12
mésicl, rozdily ve véku by nemély byt vetéi nez 4 tydny)

3 korgltlnualnl osvétleni (400-800Ix) zabezpecuje setrvani jedinct celou dobu v
pldeé

= mortalita a vaha po 7 a 14 dnech (nereaguji na jemny mechanicky stimul)
se prevede na LC50

= doporucuje se uziti referencni latky - chloracetamid (LC50 mezi 20 a
80mg/kqg)

= kontrola - mortalita méné nez 10% a Ubytek vahy mensi nez 20%

Effects of pollutants on earthworms (Eisenia fetida) - Part 1: Determination of acute

(¢ SO TIZEE | ekl toxicity using artificial soil substrate




E. fetida reprodukcni test

v nadobach 1-2L s povrchem 200cm?2, vrstvicka asi 5-6cm (500-
600g) AS

potrava 0,5g hnoje na jedince a na tyden

do nadoby 10 dospélcl

1 tyden predinkubace; predbézny test; finalni test
20°C; 16:8 400-800Ix; krmeni 59 suseného hnoje tydné

po cca 4 tydnech mortalita, zvazeni, spocitaji se kokony +
juvenilové; oddélaji se dospeIC|

kokony se inkubuji dalSi Ctyfi tydny - extrakce juvenild ru¢nim
tridénim

vysledky jsou vaha dospélct a pocet juvenild na dospélce

KONTROLA musi mit cca 30 Juvenllu/dospelce koeficient variance
ro reprodukci <30% a mortalita dospélct po 4 tydnech by neméla
yt vetsi nez 10%

REFERENCNI LATKA je doporucovan carbendazim; ma mit
statisticky vyznamny efekt v koncentraci 1-5 mg/kg

d ISO 11268-2

Effects of pollutants on earthworms (Eisenia fetida) - Part 2: Determination of effects on

leksts reproduction




Reprodukcni test

i‘ipava pud Méreni WHC pid Ovihcena AS
rozvazena do
testovacich

n‘dob

Pridavek 10 adultt
do nadoby na test reprezentativnich

adultd z chovu a jejich
(©) | = omyti

v prostredi




Reprodukcni test

Nadoby béhem testu Prohlidka nadob
v kontrolované (znamky aktivity)
mistnosti

Zvazeni zizal Zhodnoceni mortality

Centrum pro vyzkum
toxickych latek
v prostredi
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Po cca 20 min
juvenilové na
povrchu

Vodni lazeii s
nartistajici teplotou
40°C az 60°C

Presati pady

Rucni tridéni kokonu Poditani

Centrum pro vyzkum
toxickych latek
v prostredi
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Centrum pro vyzkum
toxickych latek
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Priklad hodnoceni pesticidii

Prifung der Auswirkungen

¢ auf Regenwilrmer

‘ 1. Akute Toxizitat (2 Wochen)

Bewertung: ;gg= LC50 _
Mortalitit, PEC 10 N

Korpergewicht

Kokons des 2. Einfluss auf die Fortpflanzung
Kompostwurms (8 Wochen)

Bewertungq: _ NOEC
Anzahl der TER = PEC <5

Jungtiere,
Korpergewicht

3. Auswirkungen im Freiland (1 Jahr) ‘

Bewertunq: Individuenzahlen,
Risiken fiur Populationen und

Lebensgemeinschaften &
H aturhaushalt ? ?




! Earthworm Avoidance Test

Guideline: ISO/DIS 17512 (draft)
Species: E. fetida / E. andrei
Substrate: LUFA St. 2.2 standard soil
Duration: 1 - 2 days

Parameter: Behaviour of the worms
Test vessels: Dual chamber

Centrum :
toxickyc
v prostie



Testy s roupicemi

= Relevance:

= Modelovy organismus pUdnich destruentd

= Roupice zastavaji podobné funkce jako zizaly a v nékterych
systémech je nahrazuji

= Realisticka expozice — obyvaji horni vrstvicku pldy

» Praktické vyhody testl pri srovnani s prostorovymi,
casovymi a financnimi naklady testl na zizalach:
= 4-6 tydn{ oproti 8 tydnlim
= 20g pldy oproti 1/2 kg
= Malé ale dobre manipulovatelné
= Maly a snadny chov (neni potfeba hndj)

Centrum pro vyzkum
toxickych latek
v prostredi
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1 Enchytraeus albidus vs crypticus

E. albidus: 15 — 40 mm
E. crypticus je mnohem mensi (5 - 10 mm)
praktické problémy - potreba barveni
. ALE da se bez problém0 kultivovat ve velkém na agaru

. vzhledem ke kratSi generacni dobé ho ziskame velké
pocCty v kratké dobé (E.a. 33 dnll x E.c. 8 dnll)

Centrum pro vyzkum
toxickych latek
v prostredi



Chovy roupic

V pldeé (E. albidus, E. crypticus) i na agaru (£. crypticus)
Substrat muze byt artificialni pida, prirodni ptida, Ci
zahradni zemina, Ci smes napr. 1:1

Substrat musi byt defaunizovan (opakované zmrazeni a
roztani), nesmi obsahovat polutanty a mit vhodné vlastnosti
(zejmena pH) a presaty pres 2 mm

Krmeni — autoklavované mleté ovesné vliocky
V chovu musi byt pristup vzduchu a optimalni vihkost

Indikatory nevhodného substratu: roupice pohybujici se
pouze po povrchu, Ci snazici se uniknout z nadoby,
nevyskytujici se juvenilni jedinci apod.

Cyklus (18 °C): kokon obsahuje primérne 5 - 15 vajicek;
po 1-3 tydnech se vylihnou juvenilni jedinci, kteri dospivaji
cca po 3 az 6 tydnech

2 x tydné kontrola vihkosti a krmeni

Centrum pro vyzkum
toxickych latek
v prostredi



Chovy roupic

Centrum pro vyzkum
toxickych latek
v prostredi



Test na reprodukci roupic — 1. cast

Je mozno provadet se dvema druhy £. albidus a E. crypticus
= Inertni nadobky a v kazdé 20g pldy pro E.a. a 10 g pro E.c.

= Podminky testu: optimalni teplota (max 20 °C), vlhkost (40 - 60%
WHC), osvétleni (perioda 16:8, 400-800 lux)

= 10 dospélych jedincl (opasek s teckami vaji¢ek) do kazdé nadobky
= Kazdy tyden s vyjimkou prvniho tydne po odstranéni dospélct je
pridavana potrava (cca 1,2 mg ovesnych viocek na g ptdy).

= Mortalita — po 2 tydnech (E.c.) Ci 3 tydnech (E.a.) se spocitaji
dospélci a odstrani se z pldy

= Pozorovani morfologickych zmeén |ze provadét na petriho
miskach:
= Jedinci jsou asi 12 hodin nechani na miskach v chladu, ¢imz dojde k
vycisténi travici soustavy.
= Jedinec je premistén do kapky vody na podlozni sklicko
= Pozorovani zaCina na 100x zvétSeni a detailni studium externich a
internich struktur provadime pri 400x zvétseni.

Centrum pro vyzkum
toxickych latek
v prostredi
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Test na reprodukci roupic — 2. cast

Po odstranéni adultl se inkubuje pouze plida s kokony (bez potravy)

= Po dalSich 2 tydnech (E.c.) Ci 3 tydnech (E.a.) se hodnoti reprodukce
- fekundita, pro extrakci juvenilnich jedinct

= Metoda mokré extrakce (fixace etanolem a barveni 1% bengalskou
Cerveni po 12 hodinach)

= Kontrola v testu (bez aplikace chemikalie i nosice) ma vykazovat
nasleduijici parametry:
= mortalita dospélcd méné nez 20% na konci testu

= rozmnozeni nejméné 25 juvenilnich jedinct na 10 dospélch (pro E.c. je
zo 300 az 500)

= koeficient variance pro pocet juvenildl méné nez 50%

= Pozitivni kontrola - referencni latka - carbendazim (1,2+0,8mg/kg
by mélo vyvolat EC50)

Centrum pro vyzkum
toxickych latek
v prostredi
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)stup testu s E. albidus

ISO 16387 (2004): Effects of pollutants on Enchytraeidae
(Enchytraeus sp.) - Determination of effects on
reproduction and survival
OECD test 220 (2004): Enchytraeid Reproduction Test




©

Timetable

Centrum pro vyzkum
toxickych latek
v prostredi

Period

Range-finding test

Definitive test

Day -7

Preparation of artificial soil

(Mixing of dry constituents)

Preparation of artificial soil (Mixing of
dry constituents)

Day -5

Check of pH of prepared AS
Measurement WHCmax

Check of pH of prepared AS
Measurement WHCmax

[Day -3 to -1

| Sorting out of worms for acclimatisation |

| Sorting out of worms for acclimatisation

Day —1

Day O

FPremoistening of AS and division into
hatches

Premoistening of AS and division into
batches

1 Preparation of stock solution

2 Application of test substance

3 Weighing of test substrate into the test
vessels

4 Mixing of food into the soil

5 Introduction of worms

& Measurement of pH and moisture

1 Preparation of stock solution

2 Application of test substance

3 Weighing of test substrate into the
test vessels

4 Mixing food into the soil

5 Introduction of worms

& Measurement of pH and moisture

| Check of moisture

|Check of moisture; feeding

Determination of mortality
Estimation of number of juveniles
Measurement of pH and moisture

ICheck of moisture; feeding

1 Removal of aduls

2 Check of behaviour

3 Determination of martality
4 Check of moisture; feeding

[check of moisture

[Check of moisture; feeding

Counting of juvenils worms
MMeasurement of pH and moisturs




Avoidance test s E. albidus

Napf. testovani odpad artificialni puda

odpadu

2 8,4 cm 10 opakovani 2 x 10 g pudy

Hledani zivych roupic <o
v obou polovinach
Cel:ltru.mprov;"zkum H
to;gl;#;r:’:étek 24 hOdIn

©




Parameter

Bioakumulacni

tests

malostétinatci

©

Centrum pro vyzkum
toxickych latek
v prostredi

Test organism

Test substrate
Control substrate
Biological parameters
Endpoints

Test duration

Temperature
Light regime & light intensity

Test chambers

Feeding during exposure

Water

Equilibration
Test item
Spiking of soil

Analysis of test item

Number of test concentrations
Test concentrations

Number of replicates per test
concentration/sampling date
Number of organisms per test
chamber

Determination of soil dry weight and

organic carbon content in soil

Determination of lipid content in

biota
Validity of test

Evaluation

Eisenia fetida/andrei, or Enchytraeus albidus. adult worms of
similar size

spiked artificial soil based on OECD guideline No. 207 (OECD
1984)

uncontaminated artificial soil based on OECD guideline No.
207 (OECD 1984)

concentration of test item in worms during uptake and
elimination period

bioaccumulation factor. uptake rate coefficient. elimination
rate constant

uptake period: until steady state or 28 d; plus 10 day
elimination period

20 £2°C

constant light: 400 to 800 Ix

e.g. 250 mL/50 mL glass tubes; additional chambers of
appropriate size for chemical analyses

food added to soil directly after spiking: additional feeding
once per week during exposure
periodic addition of deionised water

4 days: spiked soil under test conditions

(C-labelled/metal

if possible. test item dissolved in water mixed with dry soil;
optional: coating of sand

in worms and soil

1 plus control(s)

to be fixed (expressed in Bq or mg kg’ soil dry weight)

at least 3 per sampling date

Eisenia: 1. Enchytraeus: 20

4 samples after soil preparation

4 samples at end of uptake phase”

mortality during test period < 10% (earthworms), < 20%
(enchytraeids)

Use of appropriate methods (e.g. nonlinear regression analysis,
ANOVA., Dunnett’s t-test)




Testy s chvostoskoky

= ekotoxikologicky dlouho vyuzivane organismy - prvni test na
filtracnim papire byl jiz v roce 1956 s DDT

Vyhody:
= dobre prostudovana skupina pldnich bezobratlych
ekologicka relevance
Siroce rozSirené, abundantni v pldach
lehce vzorkovatelni
Ize je chovat v laboratori
relativné rychly zivotni cyklus s vysokou reprodukci

= nejCastéji uzivanym druhem je Folsomia candida
= omnivor (rfasy, bakterie, prvoci, detritus)
» lehka kultura

= partenogeneticka povaha neposkytuje prilis ekologicky relevantni
obrazek

» i dalSi druhy: Folsomia fimetaria, Isotoma viridis, Onychiurus
<mmpo@dNAtUs, O. quadricellatus, Orchesella cincta, Tullbergia granulata

toxickych latek
v prostredi
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Postup testu s F. candida

Kultivace

= na petriho miskach ¢i jinych nadobach, kde je na dné Stukova sadra
(pH 6,4) a aktivni uhli (pH 6-7) smichané v poméru 8 az 10 ku 1,
100g smési + 60-100g vody = dostatecna vlhkost; uhli pohlcu1e
exkrety

tmaveé pozadi umoznuje pozorovani

20-22°C; 70-80% rel. vihkost vzduchu; 400-800Ix

potravou jsou kvasnice parkrat tydné

po 8 tydnech je nutné premistit do nove misky (tim se spousti
ovipozice)

Synchronizace

= shluk vajicek se premisti do nové nadoby; po 48h. odstranit zbyla
vajicka a krmi se juvenilové

= nebo Cerstve vylihli jedinci se daji do nove nadoby a po nakladeni
vajicek se odstrani dospélci

manipulace pomoci exhaustoru dechového Ci automatického

Centrum pro vyzkum
toxickych latek
v prostredi



Folsomia candida

Centrum pr
toxickych
v prostredi




1 Test s F. candida

30g AS + na pocatku 2mg susenych kvasnic + 10
jedinct F.c. (10-12 dni staré) a tésné zavrit nadobky

po 28 dnech (pripadné po dobg, nez se vylihnou potomci
z vajicek nakladenych dospelci) se sleduje preziti a
potomstvo (F1)

flotacni metoda na konci pokusu

endpointy jsou reprodukce (produkce vajicek), rlst,
zmeny v chovani, preziti

REFERENCNI LATKA: Betanal plus (160g/L
Phenmedipham) Ci E605 forte (507,5g/L Parathion) efekt
na reprodukci 100-200mg prvni latky a 0,1-0,18mg
druhé

VALIDITA TESTU: v kontrole ne vice nez 20% mortalita
a minimum 100 juvenil na jednu testovaci nadobu

ro vyzkum
tek

Centrum pi
toxickych l&
v prostredi



Folsomia candida

ISO 11267 (1999). Soil Quality - Inhibition of
reproduction of Collembola (Folsomia candida) by soil
pollutants

OECD (2009): Collembolan Reproduction Test. Proposal
of the new guideline

Centrum pro vyzkum
toxickych latek
v prostredi
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1 Testy s hlisticemi

Hlistice jsou de facto vodni organismy — ziji v porove
vodé

Nesnadna extrapolace na realné podminky
Velmi rychlé testy — kratky zivotni cyklus

Hlistice jsou nejpocetnéjsi ptidni bezobratli

© O 0 ® O

Existuji varianty s ptidou jako matrici

Caenorhabditis elegans, Panagrellus redivivus, Plectus
acuminatis

C um pro vyzkum
kyhlé tek

©l=




Caenorhabditis elegans chov a test

s C. elegans se chova na agarovych
plotnach s narlistem E. coli

= Nutné jsou asepticke techniky a
opatrné zachazeni

= Nékolik medii — NGM — Nematode
Growth Medium, LB — agar, K —
roztok apod.

= Po 1-2 meésicich se presazuje na
nove plotny

= Pri nedostatku potravy se vyvinout
tzv. Dauerovy larvy

ASTM: E2172-01 Standard Guide for Conducting
Laboratory Soil Toxicity Tests with the Nematode
Caenorhabditis elegans

©

Centrum pro vyzkum
toxickych latek
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C. Elegans test

Protoze testovaci organismy by mely b?i stejné veékove a vahové
kategorie, pouzije se synchronizovana kultura nematod: osSetreni
kultury roztokem chlornanu a thromdu sodného (SAVO) - vajicka
rezistentni, dospélce usmrti; pak cca 3-4 dny starée hlistice

pripravi se varianty pud ve vétsSich objemech; poté na petriho
miskach (@ 3,5) mensi navazky + testovaci organismy (10 jedinc)

po 24h. pokusu (20°C ve tme) se provede specialni extrakce
(Ludox® - koloidni suspenze) + centrifugace; nematoda jsou na
povrchu supernatantu - pfemistime je na petrlho misku s médiem a
pocitaji se mrtvi jedinci F bez pohybu pri drazdéni); spocita se LC50

kontrola pro validitu méfeni by mela mit 80% vyteznost nematod z
pldy a v kontrole 90% prezivani

poku/d je test delSi nez 24h. musime zajistit potravu - inokulum
E.coli

Centrum pro vyzkum
toxickych latek

v prostredi



1.5 ML TEST SOLLTICN 2.333 G SCIL

POStU p g A5MM DISH DAY 1

= Kontaminovanou pidu } X, EQUILIERATE AT 20-C]
|ze pripravit predem 4
= Nutny je kvalitni T
. ' — ADD 10 WORMS DAY 2
mikroskop ——
= Tento test je méné |
ekologicky relevantni nez | ("CFOR24HR)
ostatni pldni testy: \ 4

§
ll RINSE WITH LUDOX )
I

.l.\ ‘\ DAY 3

- hodné vodné faze
- kratké trvani
= rychly screeningovy test

. L IIIII
|

.C:bt: 5= 100MM DISH

COUNT WCRMS

Centrum pro vyzkum
toxickych latek
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Testy s prospesnymi clenovci

existuje pojem "uzitecni clenovci", ,Len s ochranou pred Ucinkem
pesticiddl na necilové organismy, naprl lad na pavouky, hmyz a
roztoCe které jsou primo prospesneé, nebot’ v ekosystemech funguji
proti Skiidclim (predatori a parazité skudcu)

existuje skupina IOBC (International Organisation for Biological and
Integrated Control of Noxious Animals and Plants) - pripravila cca
30 testl v 3 stupriovém schématu hodnoceni rizik (vychazi z testd
BBA a spolupracuje s BART)

cca 6 testl na blanokridlych
4 testy na broucich

2 testy na dvoukridlych
jeden na sit'okridlych

jeden na plosticich

3 na roztocich

jeden na pavoucich

jeden na patogenni houbé .l apreis

Linyphiidae

Centrum pro vyzkum
toxickych latek

v prostredi
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Testy s vyssSimi rostlinami

= velké mnozstvi — obtizna prehlednost

= drivejsi testy zameérené na kliCivost semen a elongaci
korene jsou oznacovany jako pomerne necitlive a malo
relevantni pro ekologii

= pro relevantnéjsi interopretace byly vyvinuty testy
vicegeneracni s moznosti studia subletalnich Ucinkd

Nejpouzivanéjsi endpointy

Kli¢ivost semen (pldni roztok) - nerelevantni

Elongace korene (pldni roztok ¢i plda)

Rdst sazenic

Produkce biomasy

Zivotni cyklus (zmény hmotnosti, pocet kvétd, semen ..)
Enzymaticky test

Fyziologické testy (fotosyntéza, respirace)

Centrum pro vyzkum
toxickych latek
v prostredi
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Testy klicCivosti a elongace korene

o semena jsou exponovany Vv substratu (kfemenny pisek), pldé toxické latce
¢i pfimo v kontaminované plidé z terénu a po 5 dnech se sleduje kli¢ivost -
direct test

o relativné necitlivy: semeno ma bariéry pro vstup latky a energeticky je
sobéstacné, latka ho nemUze stresovat

o postupy se v detailech liSi, nékdy byva primo spojen (US EPA) se
sledovanim délky korene

o jindy se ale vliv na délku korene sleduje jako neprima expozice v roztoku

Test inhibice ristu korene Sinapsis alba

- 72 hodin jsou semena vystavena roztoku latky (+kontrola)
n 20°C; 5ml roztoku na petriho misku; 30 semen na misku; tma
» stanovi se délka kofene a pocet vyklicenych semen

& délka korene N
- ymkﬂty\

v prostredi

()




Test rlistu korene

s ISO 11269-1(1993): Soil quality -Determination of the effects of pollutants on soil flora — Part1:
Method for the measurement of inhibition of root growth

s rozsirena se salatem Lactuca sativa

= PRINCIP: Méri se délka korent predkliceného salatu v
kontrole a zkouseném vzorku po 5 dnech inkubace.
Ekotoxicita vzorku je stanovena jako statisticky
vyznamny rozdil v délce korenl zkouseného vzorku ve
srovnani s kontrolou, popr. se stanovi hodnota EC50 z
koncentracni (redici) rady.

Centrum pro vyzkum
toxickych latek
v prostredi
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1 Podminky zkousky

e Teplota: 24 C 2 C
e pH: 6,0-8,0
e doba expozice: 120h 2h

e mnozstvi vzorku: 200 az 300 g vihkého vzorku na
zkusebni nadobu

e pocet zkousenych semen — 15 predklicenych semen
v jedné zkusebni nadobée

e pocet paralelnich stanoveni: 3 az 5
e ostatni podminky - bez osvétleni

Centrum pro vyzkum
toxickych latek
v prostredi



Postup - detaily

o Predkliceni semen - na vrstve filtracniho papiru
zvlhcené demineralizovanou vodou po dobu 36h az
48h, pri laboratorni teploté bez regulace osveétleni. Pro
zkousku se vybiraji naklicena semena s korinkem,
ktery je kratsi nez 2 mm.

Centrum pro vyzkum
toxickych latek
v prostredi
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Postup - detaily

r 7

Do nadoby se navazi 200 az 300 g zkouseného vzorku
nebo kontroly se znamou suSinou, zvlhceného na
hodnotu 70% £ 5 % WHC

pravouhla sit’ napr. 5 x 3 bod(

do jamek asi 1 cm hlubokych se pinzetou rovhomeérnée
rozmistli po 15 naklicenych semenech korinkem smerem
dolu

semena se k zeminé pritlaCi, zeminou se nezakryvaji a
takto pripravene nadoby uzavrene vickem se umisti do
termostatu s teplotou 24°C + 2 °C bez pristupu svetla

po 5 dnech se salat setrné oddéli od vzorku a zméri se a
zaznamenava délka korenl ve zkouseném vzorku a
v kontrole s presnosti na 1 mm

Centrum pro vyzkum
toxickych latek

v prostredi



Postup salat se

Centrum pro vyzkum
toxickych latek
v prostredi



Vyssi rostliny

ISO 22030 (2005): Chronic toxicity in
higher plants

Centrum pro vyzkum
toxickych latek
v prostredi




Verschiedene

% Auswirkungen auf andere Pflanzen

Konzentrationsstufen im:

Auflauftest

Wachstumstest

Lein

Erbse

Vyuziti pri registraci pesticidil

Prufpflanzen: 6 Pflanzenarten aus
unterschiedlichen Familien

‘ 1. Stufe: Prufungen im Gewachshaus

- Auflauftest: Auswirkungen auf
Keimung und Auflauf

- Wachstumstest: Auswirkungen auf
den Biomassezuwachs

TER <10 lﬂ

‘ 2. Stufe: Weiterfuhrende Versuche

» Verlangerte Gewachshausversuche
« Mehr Arten
* Freilandversuche




! Pidni ekotoxikologie vs biotesty

= Neni soubor pldnich ekotoxikologickych biotestu

a Pomahd POROZUMET sloZitym vztah@im mezi
chemickymi latkami, pldou a pldnimi organismy

Sl
N
L
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1 Plidni ekotoxikologie vs biotesty

s Chceme urcit, jaka koncentrace chemické latky v pldeé je
bezpecna

Funkcni biotesty pro proveditelné hodnoceni rizik

S 2

Porozuméni komplexni problematice

s Chceme urcit, jaké efekty a proC maji chemicke latky a
jejich smési v pldach urcitych vlastnosti v urcitych
podminkach a jaké to bude mit dlsledky a proc.

Ce ntrum pro vyzkum
kyhlé tek
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