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Hlavni typy terestrickych ekosystému

= |esy

= pole

= |ouky

= obydlené oblasti
= pramyslové oblasti

na kazdého obyvatele CR pfipada cca 7364 m?

86 m
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Hlavni typy terestrickych ekosystéemu

http://old.gis.zcu.cz/kartografie/konference2

le=ni
lesné polni
lesné polni s wodnimi plochami

¥ ! - ¢ . -|— I{ .. :
Soucasna krapna Ceske republiky Py ke

(v jednotkach prirodniho pozadis

lesné polni s chmelnicemi

lesné polni = loukami

le=ni urbanizovana

le=né luEni

lesné luéni = poli a vodnimi plochami
lesni = vodnimi plochami

001/sbornik/kolejka/kolejka referat.htm
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polni
polné lesni

polné lesni s loukami

polné lesni urbanizovana
polné lesni s vodnimi plochami
polni = chmelnicemi

polné luEni

polni urbanizovana

polné owvocnéfsksd

polng vinohradnicka

polni s wodnimi plochami

luéné lesni

luéEné polni s lesy
urbanizovana

tézebni
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Biomy

Te mperate
Demdunus
8 Forest

Rainfores
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Tundra

Ekotoxikologicky kontext:

* nizke teploty — studena past pro
volatilni organické latky

» kumulace radionuklidu v liSejnicich —
vstup do potravniho retezce
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Tajga

Ekotoxikologicky kontext:

= nizke teploty — vypadani
persistentnich organickych latek z
atmosféry

= znacha citlivost prevladajicich
jehliénanu k acidifikaci

= velky potencialni zdroj sklenikového
plynu — metanu

= velky aktivni povrch biomasy pro
zachyt toxikantu
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Opadave listnate lesy

Ekotoxikologicky kontext:

= blizky kontakt s prumyslovymi a
zemédeélskymi zdroji

= vysoka spotfeba pesticidu v
industrialnim zemeédélstvi

= vySSi odolnost listnatych stromu vuci
imisim

= velky aktivni povrch biomasy pro
zachyt toxikantu

MUNI RECETOX



Vzdy zeleny subtropicky a tropicky les

Ekotoxikologicky kontext:

= Caste pozary jako zdroj emisi
prirodniho puvodu

= destrukce organickych latek v pudé
pri pozarech

= vySSi teploty — zvySena volatilizace
organickych latek
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Step

Ekotoxikologicky kontext:

* nizky podil srazek pri vstupu a
pohybu toxikantu

= vysoka teplota — zvySena volatilizace

= prevaha zemedelského vyuziti —
narust spotfeby prumyslovych hnojiv
a pesticidu

= vysoka sorpcCni a akumulacni
schopnost pudy —

= nizky aktivni povrch biomasy pro & ———
zachyt toxikantu
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Savany

Ekotoxikologicky kontext:

= Caste pozary jako zdroj emisi
prirodniho puvodu

= destrukce organickych latek v pudé
pri pozarech

= vySSi teploty — zvySena volatilizace
organickych latek
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Pouste

Ekotoxikologicky kontext:

= vysoka teplota, vysoka volatilizace
organickych latek

= velmi nizka sorpCni a akumulacni
schopnost pudy

= nepodstatny vliv biomasy na pohybu
toxikantu

= vysoky podil vétru na prenosu latek
= nizky vliv srazek na pohyb toxikantu
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Tropicky destny les

Ekotoxikologicky kontext:
* vysoka teplota — vysoka volatilizace

= vysoky podil srazek na pohybu
toxikantu

= snizena sorpcni a akumulacni
kapacita pudy

= velmi rychly kolobéh biomasy a
vazanych toxikantu

= velky aktivni povrch biomasy pro
zachyt toxikantu

= zvysena reakcni rychlost chemicke
degradace latek
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Katalog biotopii Ceské republiky f

|
I o O Milan Chytry » Tomds Kuéera * Martin Koéi
editofi -
5 ,;qr:::,.r e R

" na evropske urovni
= velka tradice v CR

= hodnoceni zalozené na vegetacnich. jednotkach,
reprezentuje i spektrum abiotickych faktort

= popis druhového slozeni — dominantni i minoritni
druhy — pro volbu endpointl

= hierarchické usporadani biotopl - moznost
diferencovaného pfistupu v ECORA
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Biotopy
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)

Hierarchie biotopu

formacni

skupiny L Lesy

\'} Vodni toky a nadrze
M Mokrady a pobfeznivegetace
R Pramenisté a raselinisté
S Skaly, suté a jeskyné
A Alpinské bezlesi
T Sekundarnitravniky a viesovisté
K Kroviny

v L Lesy
X Biotopy silné ovlivhéné ¢lovékem

zakladni LS Buclny
1 jednotky
L5.4 Acidofilni buginy



Biotopy

= X — biotopy silné ovlivnené nebo vytvoreneé cClovekem
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Co je puda?

Puda je komplexni, heterogenni, polydisperzni a trojfazova smés mineralnich
¢astic, organické hmoty, vody, vzduchu a zivych organismi

specificky preménéna a preménovana pusobenim pudotvornych faktoru
(geologicke, topografické, klimaticke, fyzikalni, chemicke, biologické a Cas)

tak, ze vysledkem je vznik a vyvoj nove kvality — tenke, kypré a porovite,
v horizonty Clenéné a ozivené vrstvy na povrchu Zemé,
ktera se liSi od puvodnich materialu morfologickymi, fyzikalnimi, chemickymi a
biologickymi vlastnostmi,
a ktera, neni-li degradovana, poskytuje nenahraditelné zivotni prostredi
rostlinam, zivocichum a c¢lovéku
a ma nenahraditelné funkce v terestrickém ekosystému a pro lidskou
spolecCnost.
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Oziveni pud

Earthworms (?): Flandres ca. 1350
from. J. Rombke
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. Fig. VIL.I: The earliest known drawing of ‘a
tardigrade by Goeze in 1773.

-t

Fig.\.-’ll.‘\."ll: Examples of mouths of bacteria
feeding nematodes. (HyM)

2

ot "W
JRC (2010): European Atlas of Soll
Biodiversity.
https://esdac.jrc.ec.europa.eu/content/atlas-
soil-biodiversity
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o . va % SEVERAL
Puda je ziva hmota !!! " THOUSAND %

Oziveni PUd 1 g = vlastne cely ekosystem
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FAO, ITPS, GSBI, SCBD and EC. 2020. State of
knowledge of soil biodiversity - Status, challenges
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. and potentialities, Report 2020. Rome, FAO.
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mikroorganismy:

90 % celkové biomasy a aktivit !

Table 2. Composition of a Soil of a Grassland on Dry Weight Base
mineral soil 84%

Soil dead org. m. 85%
organic rmatter 6% living roots 8.5%

: living org. m. 15% bacteria + actinomycetes 50%

edaphon 6.5% fungi 25%

WOorms 14%

macrofauna 5%

mesofauna 2.5%

microfauna 3.5%

From Dunger. W., Tiere in Boden, Ziemsen Verlag, Wittenberg Lutherstagt, 1984, 265 pp. With permission.

bezobratli:

nejvétsi abundance maiji hlistice, roztoci, chvostoskoci,
roupice,

22


http://commtechlab.msu.edu/sites/dlc-me/zoo/Pf07002.jpg

w =u r o
Oziveni pud
edafon = soubor organismu pfitomnych v pudé celymi tély

o fytoedafon - fasy, bakterie, houby, aktinomycety
o zooedafon - prvoci, Cervi, mékkysi, savci, Clenovci

o euedafon — v8echna stadia v pudé (ziZala) - geobionta
o protoedafon — jen néktera stadia (chroust) - geofila
o hemiedafon — muze Zit i mimo pudu (chvostoskok) - geofila Bz

geophiles Temporary inactive -

o pseudedafon — v pudé se jen ukryvaji - geoxena 3 geophiles - periodica

- geophiles Geobionts

o tychedafon — v pudé jen nahodné (zaplavy) - geoxena

+ organy vyssich rostlin - rznorody material, doplfiovani humusového materialu

MUNI RECETOX 23



Oziveni pud

PUDY HEMZICi SE ZIVOTEM

Pocet Zivych organismu v 1 m? svrchni ptdy

v mirném klimatu, logaritmicke meritko

100,000,000,000,000 -

Bakterie

10,000,000,000,000 -
1,000,000,000,000 -
100,000,000,000 -
10,000,000,000 -
1,000,000,000 -
100,000,000 -
10,000,000 -
1,000,000
100,000

10,000 -

1,000

100 -

10

v

Houby

Rasy

ﬁéif

Jeden hektar pudy obsahuje 15 tun organismu, coz na vahu predstavuje 20 krav.

Znamena to 1,5 kg zivota na m? pUdy.

Chvostoskoci

Krouzkovci

Hlisti

Roztoci

]

Stonozky a mnohonozky

Larvy much

Zizaly

2_

Larvy brouku

Stejnonozci

Pavouci

X

0
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r/

=N

Glopolis (2018): Atlas ptidy. ISBN 978-80-88289-07-4.
https://www.glopolis.org/publikace/atlas-pudy/

ATLAS PUDY 2018 /LUA
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Skupina

Abundance (jedinci.m?)

Biomasa (g.m?)

primérna | za pfiznivych | primérna | za priznivych
v u 4 o podminek podminek
OZ I Ve n I p u d prokaryota 10" 10% 100 700
(bakterie a archea)
Ag Land Prairie Forest aktinobakterie 101 10% 100 500
. . houby (delka vldken) 10" 10 100 1000
Organisms per gram (teaspoon) of soil
rasy 108 10M 20 150
Bacteria 100 mil. -1 bil. 100 mil. -1 bil. 100 mil. -1 bil. orvoci 108 2% 100 5 150
Fungi Several yards 10s — 100’s of yds 1-40 miles plosténky 103 2000 0,02 0,04
(in conifers) vifnici 104 10¢ 0,01 0,3
Protozoa 1000’s 1000’s 100,000’s zelvusky 10° 10° 0,01 0,05
Nematodes 10-20 10's — 100's 100's hlistice 10° 10° > 50
roztodi 7 x 104 4x 105 0,6 4
Rrasnismsipensauansiont chvostoskoci 5x10° 4x10° 0,5 4
hmyzenky 300 3000 0,003 0,03
vidlicnatky a0 300 0,0005 0,003
roupice 3 x10¢ 3x10° 5 50
zizaly 100 500 30 200
plzi 50 1000 1 30
pavouci 50 200 0,2 1
Stirci 30 100 0,01 0,03
stonozky 30 300 0,4 2
mnohonozky 50 500 1,5 10
drobnusky a stonozenky 100 2000 0,05 1
stejnonozci 30 200 0,4 1,5
Simek (2020(: Bez pidy to neptjde. ISBN |- 2/22vky (Klanonozci) 10 3x10° 0.2 0.6
978-80-86668-59-8 brouci ve. larev 100 600 1,5 20
https://www.bc.cas.cz/Cds/Download/?filena| larvy dvoukridlych 100 1000 1 15
me=8135_FINALNI_Brozura Bez pudy to_| ostatni hmyz vé. larev 150 15000 1 15
I\II U I\I I R E c E T 0 X nepujde WEB obratlovci 0,01 0,1 0,1 10



https://www.bc.cas.cz/Cds/Download/?filename=8135_FINALNI_Brozura_Bez_pudy_to_nepujde_WEB
https://www.bc.cas.cz/Cds/Download/?filename=8135_FINALNI_Brozura_Bez_pudy_to_nepujde_WEB
https://www.bc.cas.cz/Cds/Download/?filename=8135_FINALNI_Brozura_Bez_pudy_to_nepujde_WEB

Oziveni pud

1

Shortgrass prairie in
“ northeast Colorado

Scotch pine forest
in Sweden

13»
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P
[
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MNo-till system
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akr = 4000 m2
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Forestsoil Grassland Arableland
Nematoda T4 R 2724 R
Acarin 22 w4, G
Collembola w4 /// 7 700
Enchytracicae G w
Synphila 2 f%
Diptera ;/ /)
lacoode 5 + +
Cokeoplera 4 7 3
Aranea / % +
Chilapoda 4 +
Gastropoda ; * +
Pauopoda L 7 . r
Othex Arttvopoda [ I, v

10 1000 100000 0 1000 100000 0 1000 100000

FIGURE 3. Mean composition of the soil fauna in a forest, meadow, and arable

soil (mean numbers per dm? for the 0- to 30-cm layer; + means
present). (From Eljsackers, H. and Van de Bund, C.F., in interactions
Between Herbicides and the Soil, Hance, R.J., Ed., Academic Press,
London, 180, 255. With permission.)
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Fig. 1.2: This highly simplified
figure aims to give some idea of the
distribution of organisms vertically
through the soil profile. It is clearly
an oversimplification and in fact

W u Y 4 (o]
microorganisms such as bacteria
(c) and protozoa (e) are distributed
throughout the soil  profile,
although with the highest biomass
being found near the soil surface
which is richer in organic matter.
The two collembolans are adapted
for living at different soil depths

with the species shown in (3a) being

[4 )4 L4 more adapted for living on or near
. n e n I rovn OI I Ie rn e the soil surface and that shown in
(b) being more adapted to living at
deeper levels. These differences are
discussed in more detail in Section
IX. Earthworms are also found in
greater numbers closer to the soil
surface but can also be found down
to depths of 1 metre or more and
form three different ecological
groups which are discussed in
more detail in Section XII. Fungi
are also found throughout the soil
profile but are particularly common
close to the soil surface where
there is higher concentrations of
organic matter as well as numerous
plant roots with which they can
form symbiotic relationships (f).
This figure only shows a very few
selected organisms. Many more
organism groups make the soil
their home as this atlas will make
clear. JRO)

Organle =
%malter =
g

LeafLiter Humus <=, Bacleria

DMinsr) Solee s e

FIGURE 6.4. Arenas of activity in soil systems. These “hot spots” of activi!:y may be le_ss
than 10% of the total soil volume, but represent more tha.n 90% o.f the tota.l b}ologlcal activ- Bargett R. (2005): The Biology of Soil: A Community
ity in most soils worldwide (from Beare et al., 1995, reprinted with permission). and Ecosystem Approach. ISBN 9780198525028

JRC (2010): European Atlas of Soil Biodiversity.

https://esdac.jrc.ec.europa.eu/content/atlas-soil-

biodiversit
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Velikost pudni bioty

Table 1.1: The soil biota can be divided into three groups.

WEGAFAUL,

- UN FAO, 2020

Toads. moles. beavers,

principal agents of soil
turnover and distribution.

Earthworms. termites, ants,

millipedes and woodlice help
with soil drainage and aeration.

Microscopic invertebrates such as
collembolans, diplura, proturans,
nematodes, mites and tardigrades are
biological regularors of decomposition.

Bacteria. protozoans, fungi and nematodes
are the smallest and most numerous organisms
in the soil. That are responsible of
biogeochemical processes.

MUNT RECETOX

rabbits and badgers are the . -‘

= ber

Smaller

Microfauna/flora

Size range 1-100 um

Bacteria
100 billion cells from
10,000 species

Fungi
50 km of hyphae from 100%

of species

Protozoa
100,000 cells from 100 of
species

Nematodes
10,000 individuals from
100's of species

Mesofauna
Size range 100 pm - 2mm

Tardigrades
Collembola
Mites

Combined 1,000 individuals
from 100's of species

» Larger

Macro/Megafauna

Size range = 2mm
Earthworms

Ants

Woodlice

Centipedes

Amphibians and reptiles
Mammals

Birds

Combined 100 individuals
from 10% of species

JRC (2010): European Atlas of Soil Biodiversity.
https://esdac.jrc.ec.europa.eu/content/atlas-soil-biodiversity
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Velikost
pudni
bioty

PLANT

ROOT
CELL

HEAD OF
BACTERIVORE
NEMATODE

? \TJNEMRT(IDE.S

m, g ARTHROPODS
/'Ja:nnmﬂuns

FUNGUS

SAND

‘ VERTEBRATES

ACTINOMYCETES

107 10°® 107 10°® 103 10* 10° 10*

10*

DIAMETER, m (log scale)
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FAO, ITPS, GSBI, SCBD and EC. 2020. State of knowledge of soil biodiversity - Status, challenges and potentialities,
Report 2020. Rome, FAO. https://doi.org/10.4060/cb1928en
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Velikost pudni bioty

Microflora and microfauna Mesofauna Macro- and megafauna

. 100 um 2 mm
Bacteria | Hiistice
Fungi 05-3mm

Nematada

Protozoa

Rotifera

Caollembola
Protura
Diplura

|
|
|
|
|
|
I
Acari 1
[
1
|
1
1

Symphyla |
Enchytraeidae
Chelonethi
Isoptera |
Opiliones
I'scpoda
: Amphipoda
Chilopoda
Diplopoda
Megadrili (earthwnm:)s)
Coleoptera I
Araneida :
' i
t

Mollusca

1

1 I L [ L L L . I I I l 1 I L. 1 f
128 256 512 1024 2 4 8§ 16 32 o4
_—

T
1
1
1
1
1
1
1
1
1
1
1
1
I
!
[
1
1
1
|
|
|
|
|
|
|
|
|
|

um mm
Body width

Fig. 2.1 Classification of soil biota on the basis of their body size. (Adapted from Swift et al. 1979).

Bargett R. (2005): The Biology of Soil: A Community
and Ecosystem Approach. ISBN 9780198525028
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10-15¢cm

Klimo E. (2000): Lesnicka
pedologie

Zelvusk

3 (Tcrd;grada)

4

Pomérnd velikost mikroorganismi (K4% - Langkramer,1954)

prvok (25x40{4m),
kvasipgky (8-12 um),

plisen, spéra a 243t vldkna (6 spérp 4 am, vldkna 5 sm},
aktynomyceta (g vldkna 0,5-1,2),

Bacillus subtilis (0,6~5 ).tn)

stafylokok (g um) - vedls 7% zvdtdeny uvm.ti‘- obrysu:

- virus papoudt{ nemoci (4 300 nm), b - virus oparu (g 150 nm),
= virus vziekliny (¢ 125 om), 4 - virus chiipky (¢ 100

bakieriofdg (# 50~75 nm), £ =~ virus mozalkové nemoci tabdku
(15x280 nm) g =~ virus Zluté zimnice (¢ 22 nm), h - virus 4
obrny (g 125 i ~ virus slintavky a kulhavky (d 10 nm), j - e
kula vaaeéného albuminu {3x9 nm)
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Skladba pudniho oziveni

1) Producenti — autotrofni organismy — vychazi z mineralnich latek a energqii
ziskavaji ze svétla — fotoautotrofie (vySSi rostliny, sinice, rasy) Ci oxidace
anorganickych latek — chemolitotrofie (nékteré bakterie)

2) Primarni konzumenti — fytofagie, fytotrofie — konzumuiji rostlinnou biomasu

(ruzné larvy, brouci, krtonozky, néktefi pavouci a roztocCi, rostlinni parazité -
hlistice)

3) Sekundarni konzumenti — karnivori, predatofi — poziraji fytotrofni
organismy — dravy hmyz, pavouci a roztoci, stonozky

4) Rozkladaci, destruenti, saprofagové — zivi se odumrelym organickym
materialem — v pudé nejpocletnéjSi skupina — dekompozice - kolobéh prvku
a latek

MUNI RECETOX
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Skladba pudniho oziven

Figure 2.2.2 (previous page) | Organization of the soil food web

Simplified modelof the different aroups of soil organisms: microorganisms, micro, meso and macrofauna grouped
into three categories in the food web and its functional differentiation. Firstly, the mioo-food web [ dotted lines)
includes bacteria and fungi, which are at the base of the food web and decompose soil organic matter, which
represents the basic resource of the soil ecosystem, and their direct predataors, protozoa and nematodes. Secondly,
litter ransformers include microarthropods that fragment Litier, creating new surfaces for microbi al attack. Finally,
ecosystem engineers, such as termites, earthworms and ants, modify soil struciure by improving the circulation of
nutrients, energy, gases and water. Adapted from Coleman andWall, 2015,

FAO, ITPS, GSBI, SCBD and EC. 2020. State of knowledge of soil biodiversity - Status, challenges
and potentialities, Report 2020. Rome, FAO. https://doi.org/10.4060/cb1928en

MUNI RECETOX
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Skladba pudniho oziveni

FAO, ITPS, GSBI, SCBD and EC. 2020. State of
knowledge of soil biodiversity - Status,
challenges and potentialities, Report 2020.
Rome, FAO. https://doi.org/10.4060/cb1928en
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STATE o KNOWLEDGE
of SOIL BIODIVERSITY
#, 28

T,

Skladba pudniho oziveni

« FAO, ITPS, GSBI, SCBD and EC. 2020. State of knowledge of soil biodiversity - Status,
challenges and potentialities, Report 2020. Rome, FAO. https://doi.org/10.4060/cb1928en

* https://www.globalsoilbiodiversity.org/
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https://doi.org/10.4060/cb1928en
https://www.globalsoilbiodiversity.org/

Skladba pudniho oziveni

= JRC (2016): Global Soil Biodiversity Atlas.
https://esdac.jrc.ec.europa.eu/content/global-soil-biodiversity-atlas

= JRC (2010): European Atlas of Soil Biodiversity.
https://esdac.jrc.ec.europa.eu/content/atlas-soil-biodiversity

GLOBAL
SOIL BIODIVERSITY

EUROPEAN ATLAS OF

SOIL
BIODIVERSITY
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Skladba pudniho oziveni

= Simek M. (2019): Ziva puda. Academia. ISBN 9788020029768

Miloslav Simek

a kolektiv

(2)
Biologie pUdy

(2)
Ekologie, vyuzivani
Academia a degradace pidy

MUNI | RECETOX

36



gpqnhh*ﬁ“ﬁn

-~ '1-'1'.-_3--,: _; ﬂ-_:;r:i:‘ "":'-""-'#"
P il —— R
Zivy plast planety Zemé
GEODERMA

MUNI RECETOX 37



Funkce bioty v pudé
PUDNI BIOTA = PREDPOKLAD PUDY

JiZ v puvodni definici pudy zakladatele pedologie Dokuc€ajeva je Cinnost pudnich
organismu chapana jako kliGova pro vznik a fungovani pudy

Biota je v pudé nezbytna pro:
o ekosystémové funkce pudy
o pudotvorné procesy
o pudni urodnost
o dekompozice a premeny organicke hmoty
o Cykly zivin
o vodni a vzdusny rezim pud
o atd. atd.

MUNI RECETOX
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ECOSYSTEM ECOSYSTEM

SERVICES FUNCTIONS

Funkce
- o w Ech::VIS:jOzI NG Food DE;ﬂmposition macr?:fauna
i an esofauna
b I Oty V p u d e Bii?ecﬂ:ulig;ﬂn et carbon cycling Microfauna

Bacteria, fungi and archaea

REGULATING Nutrient cycling Microfauna
Climate regulation Bacteria
Mycorrhizal fungi

Atmospheric composition

. . Other microorganisms
Hydrological services J

SUPPORTING Soil structure Roots

Habitat , and Earthworms

Biodiversity conservation maintenance Macroarthropods
Fungi

CULTURAL Biological population Macrofauna

Natural capital —_— regulation Mesofauna
Microfauna
Bacteria and funai

JRC (2016): Global Soil Biodiversity Atlas.
https://esdac.jrc.ec.europa.eu/content/global-soil-
biodiversity-atlas

™. SolFbased ecosystern services, ecosystern functions and soll orgarnisims that support thern. The tenns

‘functions’ and ‘services’ can be confusing. Usually, functions are consldered as the blological processes
undeminning and malntalning the ecosystern, while ecosystem services are deflned as the direct and

Indirect contributions of an ecosystern to human welkbeing (dertved from Brussaard, 2012). [119]
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Funkce bioty v pudé
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Funkce bioty v pudé

TABLE 4.12. Influences of Soil Biota on Soil Processes in Ecosystems

Nutrient cycling Soil structure
Microflora Catabolize organic matter Produce organic compounds that bind
Mineralize and immobhilize aggregates
nutrients Hyphae entangle particles onto
ageregates

Microfauna  Regulate bacterial and fungal May affect aggregate structure through
populations interactions with microflora
Alter nutrient turnover

Mesofauna Regulate fungal and micro- Produce fecal pellets
faunal populations Create biopores
Alter nutrient turnover Promote humification
Fragment plant residues
Macrofauna Fragment plant residues Mix organic and mineral particles
Stimulate microbial activity Redistribute organic matter and
Mmicroorganisms

Create biopores -
Promote humification
Produce feczal pellets

I\/I U I\I I From Hendrix et af., 1990. a1




Funkce bioty v pudé

Microflora

Bacteria and fungi have diverse metabolic — Plant residues ;
capabilities and are the principle agents for the = £ | AN ,‘ Fu n Ctl ons
cycling of nutrients e.g. nitrogen, phosphorus and S / VL \ e \
sulphur. They may be free living or symbiotic and N E E ( Mycorrhizae ) )
active in the decomposition or build-up of organic é —| Organic matter
matter. They also help in the formation of stable b 4 turnover
soil aggregates. p 'L
Microfauna LD E [Bacterlal-fudlng } [ Fung:n:;:dalng Nutrient
Protozoa and nematodes are a crucial link QO % Protozoa transfer
between microflora and larger fauna. The ; Hég A/ M ¥
g Y 5

regulate the populations of bacteria and fungiand _1 , |S [ Bacterlal-fudlng] (Fungal-fudlng]
play a maior role in the mineralisation of nutrients. & Nematodes Nematodes ) Soil structure

8 > improvement
Mesofauna LL hd
Mites and collembola feed on litter and help (= Y v v )
fragment organic residues. They are predators of = Microarthrobods Disease
fungi and microfauna, playing an important role in ° Collembola. Mites transmission
regulating microbial populations and nutrient tum- LE | & prevention
over. 7

P ™\

Macrofauna 5 Y Y r Pollutant
Earthworms, termites and dungbeetles, etc are ”EE (Emhytraﬂdg) ( Hacmarﬁ]mpndg) ( Earﬁ]mrm) - degradation
important biological agents fragmenting organic E \ J
residues and causing a large surface area to be =

-
L

exposed. They also help the formation of soil
aggregates and soil pores.

MUNI RECETOX
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Funkce bioty v pudé
Dekompozice

= Pudni fauna — mechanické zpracovani mrtvé organické hmoty: rozmélnéni,
zvétSeni povrchu, promichani s mineralnimi ¢asticemi (i vlastnim prichodem
pres travici trakt), transport v pudé, umoznéni vzniku organomineralniho
komplexu a pudni struktury

= Mikroorganismy — rozklad a mineralizace organické hmoty (opad, odumfelé
kofeny, dfevo, odumfela téla zivo€ichu a mikroorganismu ...) na jednodussi
sloucCeniny a mineralni latky, ktere jsou pristupné pro primarni produkci

= Obé skupiny jsou velmi propojené v potravnich a dalSich vztazich

MUNI RECETOX
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Schématicky postup rozkladu listového opadu.
Na rozkladu se podili
m o \ ¥4 fada mikroorganisma,
Funkce bioty v pude o«
extracelularni
(= vnébunééné) WVYMYVANI A UTUZDV&N[DFADU) --------------

Dekom pOZice enzymy produkované

edafonem. V pribéhu
rozkladu se méni kvalita
rozkladajiciho se opadu
a tomu se prizplsobuje
i sloZeni rozkladného
spolefenstva, organicka
hmota se piesouva

z povrchu do hlubsich
vrstev pidy, sniZuje

se postupné pomér C:N
detritu, velké molekuly
organickych latek

se jejich ¢astecnou
degradaci zmen3uji,
podil bakteridlniho

viéi houbovému
rozkladnému
spolecenstvu postupné
nardsta a ¢ast pavodni
organické hmoty je
nakonec mineralizovana
na nejjednodussi
slouéeniny.

S postupujicim
rozkladem se vymyvaji
mineralni Ziviny

rozvoj mikrobidlnich spolecenstev na listech
wyZirani listd velkymi chwostoskoky

invaze mikrofléry do tkani listd
zvétiovani otvord larvami dvoukfidlych

fragmentace opadu a jeho vtahovanido pady Zizalami

pokradovani wwiirani listd
witatné Filek velkymi denovc

'-i,i.
" §
g

?Q - mm.rr@

zvétiovani povrchu zbytkd listh a pelet %

a tim stimulace mikrobidini aktivity

a organické T )
T Ay «—— Zmeniovani velikosti Castic a pelet «———
Ib‘,‘tk}‘ se utuzujl. '1'_:?".:]3{'* roupicemi, malymi chvostoskoky a roztodi
(zdroj: Gobat a kol., ATE vtahovani &astic listh a pelet do pidy FiZalami
2004) miseni hu r_rlifiku:uvgl né: organické hrr!cutg,.r
Simek (2020(: Bez pudy to neptjde. ISBN 978-80-86668-38-8 2 organickych i miner3inich Eastic
I\/I U I\I I R E c E T 0 X https://www.bc.cas.cz/Cds/Download/?filename=8135_ FINB\LNI_Brozura

Bez pudy to nepujde WEB : v
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Funkce bioty v pude ——"

Dekompozice

mikroorganismy zygomycety + fixatofi celulolytické lignolytické pldni vidknité
fyloplanu vzduiného N, + askomycety + basidiomycety houby +
amonifikaéni bakterie nitrifikaZni bakterie aktinobakterie

Obrazek 35. Schéma substratoveé sukcese spolecenstva edafonu
na rozkladajicim se rostlinném opadu
Zasadni sukcesni zmény jsou ovlivnény synergickou interakei mezi funkénimi
skupinami rozkladného spolecenstva a chemickym slozenim rozklédaného opa-
du. Pocatecni pionyrska faze je spojena s rozvojem rychle rostoucich houbovych
zéstupcl skupiny Zygomycetes, vyuzivajicich snadno dostupné cukry. V této fazi
dochazi take k rozvoji fixatort atmosférickeho dusiku, diky jejichz aktivité se zlep-
Suje vyzivovy a rastovy status spolecenstva, ktery se odrazi ve zvysene biomase
spolecenstva, prilakani zooedafonu a nasledném rozvoji amonifikacnich bakterii.
Zooedafon se podili na rozkladu opadu jeho fragmentaci a obohacovanim rozklad-
ného mikrobidlniho spolecenstva o dalsi druhy. Nasledujici faze se tyka rozkladu
slozitejsich rostlinnych slozek a je spojena s rozvojem celulolytickych mikroorga-
nismu a nitrifikacnich bakterii. Bazidiomycety jsou schopny vyuzit nejhlre rozlozi-
telné latky typu lignocelulézovych komplex(i v pokrocilém stadiu rozkladu. Finalni
faze, ve které jsou slozky opadu mineralizovany, asimilovany ¢i transformovany do

Simek M., Elhottova D., Pizl V. (2015): Ziva pudni organické hmaty, se Gc¢astni typické pudni formy zejmeéna z fad vldknitych
puda. AVCR. ISBN 9788020025678.

I\/I U I\I I R E c E T 0 X www.bc.cas.cz/Cds/Download/?filename=5 hub a aktinobakterii
544 Strateqgie Ziva puda
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Funkce bioty v pudé

Cold
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eoigeic earthworms

https://esdac.jrc.ec.europa.eu/content/atlas-soil-biodiversity

JRC (2010): European Atlas of Soil Biodiversity.

epigeic earthworms
I\/I U I\I I R E c Fig. 2.17: A schematic representation of the
; concept of Mull as an “attractor” for humus
anecic earthworms forms in terrestrial environments. JFP/GSa)
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Funkce bioty v pudé
Aboveground and belowground b10d1V6r51ty
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Rosa Cuevas FAO World Soil Day, 4/12/2020
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Funkce bioty v pudé

Clean biotechnology in agricultural

production Crop with microbial
inoculum, with higher
productivity and less
Conventional ageiauttural inputs
crop with
excessive use @
of fertilizers /

Leaching

-
L
iz i/u;- Wl Bradyifiizobim
Plant-growth N_-fixing
promoting bacterial
bacteria strains

MUNI RECETOX
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Biological control

Corn crop with Corn crop produces Bt

caterpillar . P, toxins in its tissues.

infestation _.e==| @ 47 & | Caterpillars that eat
L - g & |/ these tissues die

¥

Geneticengineering {
toinsert Bt genes _»
into plant tissues i

..... -

Beeeellies
thurringrensey (Bt)

Endospore

Ribosomes
DNA

Bt Toxin
Crystal

Cell

membrane

— Cell wall

Rosa Cuevas FAO World Soil Day, 4/12/2020
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Funkce bioty v pudé

Bioremediation

. Native
* Organic amendments planis
Biostimulation: * Sewage sludge
: ; * Mulches .
) ) Changes inthe : * Compost

|I|n|..||_|1.r'|m-n|:|l|m1: environmentl e (ranvel

Additionwthe conditions 1o favor the * Woadchip

contanmined soil of

growth ol local

Iiving cellsable 1o microbial populations, ) l
degrade the target

contminani.

* ()peneast mining
* (uarrying

= Mine spoil waste ’f
s Enmncering works P g i N
Under the influence of soil forming
factors. including biodiversiry

’

/‘ Macronutricnts
* Micronutrients
remnent, technosols may again
€ COOSYSICIN SEIVICes

Soil rehabilitation

’
’

Mulching + organic

amendments

* Benelicial for restoring
degraded soils

= Stimulate the growth and
activity of soil fauna (i.e.,
microbes, neamiodes, mites,
springtails, earthworms, erc.).

* [nerease soil fertiliny.

/.//; "j Indigenous bacteria Exogenous bacteria
Q’//
I\/I U I\I I f' ' Contaminantagent Various forms of limiting nutrients

Rosa Cuevas FAO World Soil Day, 4/12/2020
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Funkce bioty v pudé

TR\

Are a source ofmedlclnes . o
and support human health * The discovery of antibiotics

. has had a major impact on
i |H o oy increasing human life

expectancy.

G T I * The early exposure to a
SOILISAVAST | - : - .
ANDNATURAL J - | dl\_rerse colltactlon 9f soil

PHARMACY & =& microorganisms might help
oo (1. M - Prevent ChanIC-
e Bt - A inflammatory diseases,

" including allergy, asthma,

aut0|mmune diseases,

matory bowel

ok se and depression.

India give the strong massage
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Studium ucinku stresoru na pudni biotu

Uroveri

Priklady typu ucinki a hodnocenych parametrl (endpointt)

biochemicka/mo
lekularni

interakce s enzymy (dehydrogenaza, B-glukosidaza, nitrogenaza, acetylcholinesteraza, glutathion-S-transferaza, peroxidaza...)
+ oxidativni stres (glutathion, lipidni peroxidace...)
» biochemické markery (heat shock proteiny, cytochrom P450, etoxyresorufin-O-deetylaza - EROD, metalothioneiny...)
* genotoxicita (testy genotoxicity s mikroorganismy, zizalami, hlisticemi)
* naruSeni membran (integrita a fluidita membran nepolarni narkézou, naruseni iontovych pump &i transportnich systémd...)
* interakce s receptory (AhR receptor u zizal...)

bunécna + vitalita a funkce bunék (studium hemocytl, coelomocytl, pocitani bunék, déleni a rlist mikroorganismu, hodnoceni spermii zizal...)
* bunéc¢né déleni
* naruseni proteosyntézy
individualni » pfezivani (testy mortality s Zizalami, chvostoskoky, hlisticemi, roupicemi, testy kli€ivosti...)
* nekrozy, léze, onemocnéni (pozorovani organismu na konci testd...)
* pfijimani potravy
« fyziologie (hodnoceni neurotoxicity u zizal...)
* energeticky metabolismus
» chovani (unikové testy...)
+ aktivita (méfeni fotosyntézy u rostlin...)
* rast (testy inhibice rustu vyssich rostlin...)
+ bioakumulace (bioakumulaéni testy s zizalami, isopody...)
populace * populac¢ni dynamika — mortalita, natalita, reprodukce (reprodukéni testy toxicity s pldnimi bezobratlymi — zizalami, chvostoskoky, roupicemi...)

+ fitness populace (vicedruhové kompeti¢ni testy...)
* rast populace (rist specifickych skupin mikroorganism, vice-generacni testy...)
» prostorovy vyskyt populace v terénu, bioindikace

spolecenstva

» biodiverzita a struktura spole¢enstva (funkéni diverzita mikroorganismia méfena metodou Biolog, maturity index hlistic, diverzita piidnich mikro¢lenovcli, zmény slozeni vegetace —
fytocenologie...)

+ vztahy (hodnoceni mykorhizy, testy s dravymi rozto€i, testy kompetice nematod...)

+ fungovani (testy s pidnimi mikrokosmy, polni testy, bioindikaéni metody...)

+ stabilita spoleCenstva

» selekce rezistentnich druht, vznik tolerance

+ vyuziti indikatorovych druhl — citlivé druhy na dany typ stresu

ekosystému

» cykly C, N, P, S (méfeni respirace pudy, nitrifikace, denitrifikace...)

» dekompozice (méfeni rozkladu organickych rezidui...)

* energetické toky

* bilance (uhlik vazany v biomase pldy a v organické hmoté v pudg...)

* vyvoj (hodnoceni sukcese...)

» hodnoceni ekosystémovych sluzeb (,ecosystem services®) a funkci (produktivita, vynos, schopnost biodegradace polutantd...)




Rada rtiznych metod

Table 5-1: Simple indicators of soil biodiversity. Meas.= measurability

Functional Organisms Indicator Method Standard Sen5|.t|\.r|t1,f Sensitivity Meas..
group to soil type to land use
Biomass / SIR, fumigation-extraction Yes Good Good Good
activity ATP concentration, initial rate of mineralisation of glucose Yes
Activity Respiration rate/quotient/ratio, Yes Good Medium Good
Nitrification, N mineralisation, C mineralisation Yes Medium Medium
Denitrification MNo Medium Medium
N-fixation MNo Good Medium
Microbial . _ Mycorrhizae (% of root colonised) No Good Good
Decomposers Microorganisms Enzymatic Dehydgenase activity Yes Good Good Medium
activity Other enzymatic activity tests: phosphatase, sulphatase, No Good Good Good
etc. No Very good Very good
Enzyme index
Diversity Culture-dependent methods: direct count, community-level | No Poor Poor Good
physiological profiles
Culture independent methods: fatty acids analysis, nucleic No Poor Very good | Good
acid analysis {technical)
Biological Protists, Abundance Culture-dependent methods: direct count (diversity index, Yes Good Very good | Low (time,
regulators nematodes and functional or trophic diversity) expertise)
Diversity Culture independent methods: fatty acids analysis, nucleic
acid analysis
Microarthropods Counting Litter-bag technique (colonisation capacity) Mo Good Good Low (time,
(springtails, Soil coring expertise)
mites) Abundance Community composition, ecological groupings Yes Very good Very good | Low {time,
and expertise)
Diversity
Soil ecosystem | Earthworms, Abundance Species richness, diversity, evenness Yes Very good Good Good (low
engineers isopods Diversity (ongoing) expertise,
simple)

MUmn1

KEVLEITUA

EC (2010): Soil biodiversity: functions, threats and tools for policy makers.

https://core.ac.uk/display/29245351
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Rada rtiznych metod

Aavantag

Disadvan
use in stc

Fig. 8.10: Collection of microarthropods using
the Berlese-Tulgren funnel method. (CG)

Soil sample
60% WHC; 2 mm sieved
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-
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Dopady degradace pud na pudni biotu
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Figure 4.3.3.1 | Importance of threats to soil biodiversity in Europe FAO, ITPS, GSBI, SCBD and EC. 2020. State

of knowledge of soil biodiversity - Status,
challenges and potentialities, Report 2020.
Rome, FAO. https://doi.org/10.4060/cb1928en

The potential threat weighting aiven by sped alists o a selection of soil threats io soil biodiversity in Europe [after
lefierey ef al, 2010).
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Dopady degradace pud na pudni biotu

MUNI  RE

Table 4-5: Possible impacts of chemical pollution on soil biodiversity related services, on the basis

of its impacts on soil organisms

Chemical
pollutant

Affected soil organisms

Affected soil function

Affected soil service

Pesticides

Biological regulators,
ecosystem engineers

Organic matter
decomposition, residue
fragmentation

Nutrient cycling, soil
fertility

Pesticides

Chemical engineers
{microorganisms),
biclogical regulators
{micro-fauna)

Mineralisation,
immaobilisation

Nutrient cycling, soil
fertility

Pesticides

Ecosystermn engineers

Bioturbation, Soil
structure regulation
Soil organic matter
production

Nutrient cycling, soil
fertility, Water
regulation

Pesticides

Biological regulatars

Population control

Pest control

GM plants

Chemical engineers

Mineralisation, organic
matter decompaosition

Wutrient cycling, soil
fertility

Industrial
chemicals
(heawvy
metals)

Chemical engineers

Nutrient cycling, soil
fertility

Industrial
chemicals
(heawy
metals)

Biological regulators
(Nematodes )

Soil structure regulation
Soil organic matter
production and
transformation,
regulation predation

Nutrient cycling, soil
fertility, pest contral,
water control, climate
control

Industrial
chemicals
{heawy
metals)

Ecosystermn engineers
(Earthworms)

Soil structure regulation
Soil organic matter
production and
transformation

Nutrient cycling, soil
fertility; water control

GM plants

Ecosystem engineers
(Earthworms)

Soil structure regulation
Soil organic matter
production and
transformation

Wutrient cycling, soil
fertility; water control

EC (2010): Soil biodiversity: functions,
threats and tools for policy makers.
https://core.ac.uk/display/29245351
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D d 5.2 Map of Soil Biodiversity Potential Threats
O p a ! Threats to soil biodiversity

I 1

No Data

No Threats

Extremely Low

Very Low

Low
Moderate/Intermediate
High

Very High

Extremely High

Country borders

1 BIRECOE00

Urban Areas

Soil biodiversity potential threats have been selected and ranked on the basis of
Expert Evaluation, realised on the basis of the Budget Allocation approach. The
following threats have been considered in the calculation of the indicator, where
data existed:

. Land use change/Habitat disruption

. Human intensive exploitation
. Imvasive species

. Soil compaction

. Soil erosion

. Soil organic matter decline

. Soil pollution

For each of the above parameters a map, in form of a raster layer (1 x | km grid
cells) has been realized. The values present in each grid have been classified into
5 classes. These values have been weighted using the coefficients obtained from
the expert evaluation (Fig. 5.2).

The final indicator has been calculated, with an operation of map algebra, as the
sum of the individual raster values. The values displayed on the map are related
to the potential threats on soil biodiversity, for twenty three EU countries and
are not representative of the actual level of soil biodiversity. In the following two
pages, maps showing the distribution of four of the seven factors considered in
the calculation of the index are presented.

The high score (high potential threats) of several parts of the UK and central
Europe are determined by the combined effect of a high intensity agriculture,
with a high number of invasive species and by the risk for soil to lose organic
carbon. Compared to these situations, the intensive agricultural areas of
southern Europe are less affected by the risk of losing organic carbon, and by the
effect of invasive species.

It should be kept in mind that the map indicates an evaluation of the potential
risk of soil biodiversity decline (with respect to the current situation) and is not
a representation of the actual level of soil biodiversity.
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Proc zizaly jako ekotoxikologicky endpoint ?

' = cely jejich vyvojovy cyklus probiha v ptidé (typicky geobiont) !

= konzumuiji velka mnozstvi pldy (vysoka expozice potravou a akumulace kontaminanti)

= maji velmi Gzky fyzikalni kontakt s plidou (expozice pokozkou)

= maji vyrazné bioakumulacni a biokoncentracni charaktery (jejich analyzou posuzujeme vliv
delSiho Casového obdobi) = patri mezi tzv. makrokoncentratory

= vysoky a vyznamny podil na tvorbé plidy, dekompozicnich procesech, ptdni Grodnosti
= klicové postaveni v prenosu polutantii v potravnich retézcich

= vyskyt témér ve vSech ptidach ve vysokych poctech i vahach

= osveédcené, zavedené v laboratornich testech (nenarocny chov)

= snadno se identifikuji v realnych vzorcich (diky velikosti)

vysoce a dlouho standardizované postupy

i propracovane zaclenéni do systému hodnoceni ekologickych rizik




Proc zizaly jako ekotoxikologicky endpoint ?

g

vysoce a dlouho standardizované postupy
propracované zaclenéni do systému hodnoceni ekologickych rizik

rada terénnich studii a pokusy vytvoreni standardniho polniho testu (Dansko) - byl vytvoren
ekotoxikologicky systém pro predikci nechténych Ucinkd (side-effects) pesticidl a chemikalii v
realném ekosystému

predikce na zakladé standardnich laboratornich testll se validuje polnim testovanim, tzv. tiered
approach

A\ 4

_




Zizaly — biologie, ekologie

’ Kmen: krouzkovci (Annelida)

Podkmen: opaskovci (Clitellata)
Trida: malostétinatci (Oligochaeta)
Rad: Haplotaxida / Opisthopora

Podrad: zizaly (Lumbricing)

zkoumany jiz od 1881
pigmentované télo cca 3 - 30 cm dlouhé, povrch pokryt hlenem
pohlavni rozmnozovani, hermafrodité, spermie dozravaji drive nez vajicka

opasek (clitellum) — sekret + vyména pohlavnich bunék, tvorba kokonu

' metanefridia

dychaji celym povrchem téla, uzaviena obéhova soustava, Zebrickova nervova soustava, vylucovani -

A

4
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Cuticle Morphological Features of Aporrectodea Tuberculata

Epidermis Coslom

Circular muscle / ,- ) Septum (partition
; ' = between segments)

Longitudinal
muscle

Genital tumescence Genital tumescence . .
Peristotmium

Female pore

Gendtal tumescence
Clitellum

Dorsal A Nl | il WL
vessel i BiE hO Tubercula pubertatis

Intestine ; o i ¢ -3
e : A Seloaert, DLP., 1990, Oligochaeta: Lombricidas. p 349,

In D L. Dindl (ed) Soil Biology Guide. John Wiley & Son.

Nephrostome S Copyright 1990 Jobn Wiley & Son: This material used by
Ventral Nerve cord P i o : permission of John Wiley & Sons, Inc.

vessel ol
- "_:M Metanephridium
Clitellum—ciag / (0 77 7 e

vesicles

Pumping
Pharynx vessels

Cerebral ganglia
Intestine

Gizzard
Ventral nerve
Subpharyngeal  Esophagus  with segmental ganglia

gangllon
Copyright & Peamson Education, Inc., publishing as Benjamin Cummings.

http://www.sas.upenn.edu/~rlenet/Earthworms.html
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¢
r

v pldach jsou desitky (lesy) az stovky (travni porosty) zizal (10-200g) a az kilogramy zizalincll na 1 m2 !
za rok premisti az 80 tun na ha materialu
celosvétové kolem 500 druhd, v CR kolem 30 druh(

prokousavaji se pldou, takze stravuji kromé zeminy, organickych rezidui rostlin i pfitomny mikroedafon,
houby, plisné, hlistice a mikroorganismy

vétSina zizal dobre stravuji listnaty opad, ale hdre jehlici a bukové a dubové listi, pokud nebylo predtim
mikrobialné zmékceno

soucast potravniho retézce: ptaci, krtci, jezci apod.

vétSina preferuje pH kolem 7, ale jsou i v pH 5,2-5,4 (L. terrestris), E. fetida i pH 8, dokazi neutralizovat
potravu v travicim traktu

optimalni teploty 10 °C, kolem 30-40 °C letalita
citlivé na vlhkost, 12-30 % vlhkost pldy je optimum
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pocty druhtli krouzkovcli

Mo Data

1-32 Species
- 33 - 87 Spedes
- B8 - 144 Species
B 145177 Spedies
B 175336 5pedies

A

&0 200 miles

PROJECTION: Lambert Azimuital
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druhy v CR: Allolobophora caliginosa, A. rosea, Lumbricus terrestris, A.
longa, Aporrectodea caliginosa, Lumbricus rubellus, Octolasion
cyaneum, Dendrobaena octaedra




[ e I — J

’ igeické - Ziji na povrchu ptdy, v opadu, na rozhrani ptdy a humusu Ci v humusu, Zivi se Oﬁadem rychly
ruchod strevem, syté zbarvene, men5| 10 — 50 mm, kratky cyklus, rychly vyVOJ, VYySO a reprodukce
nepr|zn|ve obdobi v kokonech, Dendrobaena octoedra, Dendrobilus rubelus XIT RN,

Eisenia foetida a E.andrei jsou plivodem hnojni a kompostni druhy

endogeické - ZI]I v pldé, bez pigmentu, cca 15 cm, hloubé&ji v mineralni pldé, nepfiznivé obdobi preckaji
quiescenci = hybernace ale ne v snizené teplote ale za sucha = letni dlapauza Octolasium lacteum,
Aporrectodea caliginosa ST BTN

aneické - vytvaii a ziji ve vertikalnich chodbickach; v celém profilu az 6 metrl hluboko, zatahUJl residua dold,
10 — 100 cm, pomaly vyvoj, v mineralni pdde, v cernozemich — prlsun [Sidplfelp! prlsusku diapauza nebo v
klidu, Lumbricus terestris, L. rube//us A//obophora longa _
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TABLE4.11. [Ecological Categories, Habitat, Feeding, and Morphological
Characteristics of Earthworms X
#—#‘_—_—-—-___'___—%“
Size and
pigmentation

Category Subcategory Habitat Food

Leaf litter,
microbes

Leaf litter,

microbes

Epigeic Litter

Epigeic

<10cm, highly
pigmented

10-15cm,
partially
pigmented

Epi-endogeic Surface soil

/Epi-anecic

Soil with high
root zone organic content

Upper 0-20cm Soil from 0-10cm
soil strata

0-50cm soil, Soil from 0-10cm
some make strata

burrows
15-80em Soil from 20-40em
soil strata

<15¢m, filiform
unpigmented

10-20cm,
unpigmented

>20cm,
unpigmented

Polyhumic Surface soil or

Mesohumic

Endo-anecic

Fig. XILI: Spatial distribution of the three earthworm ecological
groups. 1 = epigeic specis, 2 = anecic species, 3 = endogeic
specis and 4 = cast deposition on the soil surface. (DC)

>20cm,

Oligohumic
unpigmented

Anecic

Lives in
burrows
in soil

Litter and soil

>15cm,
anterodorsal
pigmentation

-_— - —_—_—_—
Modified from Barois et al., 1999.
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Polyhumic

endogeic

- Rich soil feeder

- Topsoil (A,) dweller
- No pigmentation

- Horizontal burrows
- Small size

Anecic
- Litter + soil feeder

- Soil dweller Oligohumic
endogeic

- Deep (poor) soil feeder
- (&erggag?:: y - B & C horizon dweller

- Dorsally pigmented
- Extensive vertical burrows

Epigeic

- Litter feeder
- Litter dweller
- Pigmented

- No burrows
- Small size

Mesohumic

endogeic
- Bulk A, soil feeder
- A & B horizon dweller
- No pigmentation
- Extensive horizontal burrows
- Medium size

- No pigmentation
- Extensive horizontal burrows
- Very large

FIGURE 4.64. Pictorial representation of some of the characteristics of earthworm eco-

logical strategies (categories) as proposed by Bouché (1977), Lavelle (1981), and Lavelle_ :
et al. (1989) (from Brown et al., 1995). "

Burrow networks created by =
endogeic species

Burrow created by
anecic species

Fig. XILVIE The image above shows a 3 dimensional reconstruction of a
etwork created by earthworms. The image is constructed
from a group of images obtained by x-ray tomography. (GF)
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Fig. XIILII: The phato to tha left shows |
Allplobophoridella eiseni, an epigeic
species which lives in the leaf litter and
mulch layer and only sometimes maoves
down into the top few centimetras
of the soil. The photo on the right
shows Aporrectodea giardi, an anecic
earthworm of a different genus. Photos:
left (MBo) and right (DC)

ik o o e ik )
Above are three different species of endogeic earthworms (Left - Aporrecrodea
d cterica; middle - Octalasivm cyaneuns and right - Allolobophora c. chiorotica albanica. While | o
all three species fall into the same ecological group, clear morphological differences can be
seen in both the pigmentation, size, shape and position of the clitellum (saddle). (DC)
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[ Zizaly — vyznam

' pro pldu maji velmi velky vyznam

chodbicky, kterymi pronika voda i vzduch, rostou koreny

spoluvytvari staly humus, enzymaticky rozklad ptdni organické hmoty

zdrobriuji rostlinna rezidua, zatahuji je do hlubSich vrstev ptdy, /" N\ A
promichavani organickych residui s mineralni slozkou ptdy | \

& /. A\
pres travici trakt misi organickou hmotu s mineralni, ; s \
meéni organickou hmotu i chemicky = vymety zizal wihe Jivd .\

(zizalince) - dlleZita slozka pldni struktury, % P
koncentruiji dusik, vapnik, draslik, fosfor, |
zakoncentrovani mikroorganismu

obohaceni ptidy dusikem vymésky a tély
zizal az 100 kg/ha/rok,
snizuji pomeér C:N v ptdé
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TABLE 2.1

The Seven Main Mechanisms by Which Earthworms Affect Plant (Mostly Root) Growth

either Directly or Indirectly through Physicochemical or

Environment

Mechanism Category (Type)

Mechanism Mode Biological

Physical

Indirect (mediated L. Dispersal or changes in populations 6. Changes in soil

through changes in and activity of beneficial

the rooting microorganisms (plant growth

environment, or via promoting rhizobacteria, N, fixing root

interactions with symbionts, saprophytic and mycorrhizal

organisms that affect  fungi, microbial biocontrol agents,

root growth and microbivorous and entomopathogenic
production) nematodes, protozoa)

2. Effects of earthworms on populations
of plant pests, parasites, and
pathogens (increase or decrease in
populations and incidence of plant-
parasitic nematodes, phytopathogenic
fungi and bacteria, plant viruses?, shoot-
and root-feeding insects)

3. Production of plant growth
promoting/regulating substances
(hormones, vitamins, humic matter,
auxins, cytokinins, gibberellins,
ethylene, microbially induced and/or
excreted by earthworms.

Direct (earthworm 4. Root abbrasion and ingestion of
activities that living plant parts by earthworms
influence root (feeding and/or ingestion by earthworms
growth/production in  of living roots or plant shoots, and direct
a direct manner) damage to g-rowing roots)

5. Interactions between earthworms
and seeds (ingestion, digestion, burial,
dispersal, changes in germination rates
and potential)

structure caused by
earthworms (pore and
aggregate size distribution
and associated processes,
including aeration, water
retention, hydraulic
conductivity, infiltration,
erosion, runnoff, aggregate
and crust formation and
breakdown,
compaction/soil slumping
and decompaction/soil
loosening)

FIGURE 2.4 Stimulation of Eug . ; i
after inoculating tree nursery bags (filled with 2 parts soil and 1 part composte

Biological Changes to the Soil

Chemical

7. Changes in nutrient
Spatiotemperal
availability caused by
earthworms (release or
immobilization of
different plant nutrients,
leaching, denitrification,
volatilization, OM
mineralization, protection
and/or humification,
chelation of metals, pH
changes)

enia st Al araza o V‘h a]](l (8] 1zal co zatior 1 0 ¢ ys
h root mCOrrh 1 loni 2
S fII fa ( ) g WV (

total wet wel t) or ten 0..-‘ lllle duals ()f the pallt Op al e()p]lﬂ ou elld() €1 ea[tll VOrm p .
1 V gh) ( g) 1 h TopIc £ oous g2e1C W species I

corethrurus. (Ydrago 1994 Photograph P. Lavelle.)
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Intimate mixing of mineral

and organic particles

MIDDEN | Litter comminution and decomposition DRILOSPHERE COMPONENTS
Microbial and faunal proliferation
External rumen

BURROW SYSTEM ‘N0 [CASTS

Burrows open 1o soil surface

Gases, water )
Soil surface

Roots growin:g. in <«—p Mostly below ground
EARTHWORM burrow and into cast Changes in microbial biomass,
i Closed burrows activity, diversity and
SURFACE _ Nutrient (cast-filled) successional processes
absorption, leaching Changes in the concentration
Open burrows/macro- of nutrients (C, N, some
porosity macro and micro)
Microporosity
Walls ) Aggregation (C protection)
(Changes in C, N, microbial
Aestivation/diapause chamber populations and activity)

Mucus and other secretions
Respiration

IN L : Antifungal and
PR&%%@ES Exonephridial | Digestion of fungal hyphae, ; External mucus  antibacterial
{external) N 1 bacteria, trophozoiles, algae i secretion (along  secretions  Agsoc. N, fixation
]
]

excretion I Intestinal mucus | Whole body (antibiotics?) (oo Chlostridia?) | Reassimilation of C
(assimilable C and N) 1 surface) .

Food selection/ —»= """'\gu--l----{l--...‘*.....,y_.

. . 1
Ingestion a1 “20 P R,

i "
Bacterial stimulation, Changes in P & K Metabolic
enzyme production, solubility, wastes
digestion of organic ammonification

compounds (Org. N== NH,)

|lIlllllI_lLlllll
]

‘ . egestion
Calciferous glands Gizzard Tissue production  Enteronephridial! (casts)
(CaCO, secretion, (erinding) {nutrient N excretion |

pH increase) immaobilization) (into the gut)

Figure 12.1 Schematic representation of the drilosphere components and their relationships with the external
and internal earthworm environment, microorganisms, and organic matter. (Modified from Brown et al. 2000.)
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' Kmen: krouzkovci (Annelida)

Podkmen: opaskovci ( litellata)
Trida: malostétinatci (Oligochaeta)
Rad: nité&nkovci (Plesiopiora )

Celed”: roupicoviti (Enchytraeidae)

mali (10 — 20 mm), nevyrazne zbarveni Cervi, od bledé a Sedé pres zlutou az po hnédou barvu
~potworms", ,microdrile”
kratsi zivotni cyklus nez zizaly - doba dospéni — 65 — 120 dni

podobné ekologické funkce v jinych ekosystémech

A
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br

se.
pha.
pephaph.

ec.dt.
amp.
o k.
es5.

sept.g

=

S

r-

L

Y

anatomicky podobné Zizalam

télo se sklada ze segmentd, jejichz pocet se od vylihnuti
(15-20 segmentd) rovnomérné zvysuje s vékem

u vSech roupic kromé rodu Achaeta se v hlavové Casti
vyskytuji stétiny — dilezité pro identifikaci

vyznamnymi organy jsou chemoreceptory a hmatové
receptory na hlavé (konec prostomia)

opasek zakryva vétSinou segmenty XII-XIII obsahujici
vyvody samcich a samicich pohlavnich zlaz

rozmnozovani jako Zizaly + fragmentace

travici soustava sestava z Ustni dutiny, hiltanu, jicnu a
stfreva, mohou se vyskytnout slinné zlazy

vylucovacimi organy jsou nefridia v kazdém segmentu '

Flg l'I] L.

Ty FIlLEl] mor phnluguai char ACTETS of an Enchvtraeu:l WO

(~.u pl‘mgua #4., '.rm‘ i,

ooyt ﬂm phdrvn\ p.!: ]:rem:t] hulh f"ﬁ' 5

gland; sn.:

sporm funnels ¢, lestes.

. seminal vesicks, sf., spe rnumna '|]ﬂ z?’i‘ Hpt I d.Ll.LT. .5;‘:._!":,
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' Fig. XLVI: Scanning Electron Microscopic picture of the head of
the species Cognettia sphagnetorum showing a high number of
chemo and tactile receptors, especially around the mouth. (JR)

Yy Fig. XLVII: Scanning Electron Microscopic picture of indivjual
chemo and tactile receptors located on the head of the species
Cognettia sphagnetorum. (JR)
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Table 2.18  Reproductive strategies in znchytraeids [After Ddsza-Farkas, 18945]

%

Repraoduction

Only sexuatly, all during the
year possible

Only sexually, become mature
ONCE A year

Parthenogenesis

Fragmentation

Sell-fertilization

Description

irregular reproduction periods,
specimens with eggs can be found
any time of the ycar

thereafter they regress and stay in
rejuvenile state till the next
reproduction period

egg developiment without
tertilization

reaerafspecies

many Fridericia sp., most Enchytraeus
sp., Henley species, Enchyironia sp.,
Marionina sp., Achaeta sp.

Mesenchytraeus specics
Stercutins nveaus

Lumbricilfus sp. and Fridericia sp.

Buchholzia sp. and Cognettia sp.

Ernchyvrraens buchholzi, E. bulbosis




Roupice — biologie, ekologie

vyuzivaji riizné zdroje potravy, goiir,a[j'i rozlozene rostlinné zbytky A
(saprofagove) a take velké mnozstvi houboveho mycelia, mohou se
zivit rasami a bakteriemi (mikrobivorni)

hraji vY)znapmou roli pri rozkladu organického materialu a ucastni
se tvorby pudy

stejné jako u Zizal je duleZitou soucasti procesu priichod
organickych residui travicimi systemy, nebot’ vyloucene zbytky
jsou pak lepe pristupné dalsSim dekompozitorfim

4

b Fig. XLIIE: Casts of a geophagous enchytraeid
& " (Fridericia sp.) deposited at the soil surface. (OE)
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roupic je znamo asi 28 rodd s 600 druhy A

19 rod( zije v pQdé: Achaeta, Bryodrilus, Buchholzia, Cognettia,
Enchytraeus, Fridericia, Hen/ea Lumbiricillus, Mesench yitraeus atd.

vétsinou je v prlrozenych populacich dominantni druh  Cognettia
sphagnetorum, ktery mlze byt, na rozdil od ostatni pldni mikrofauny,
ve sve funkci nenahraditelny jinymi druhy

na laboratorni testy se uziva jen nékolik druht (Enchytraeus albidus,
Cognettia sphagnetorum, E. crypticus, E. buchholzi, E. minutus)

4
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' Roupice versus zizaly '

Roupice jsou rozsirené zejména na

) stanovistich nevhodnych pro zizaly
i . (lesni morovité pudy, které jsou kyselé a
= Sl SR, s velmi vysokym obsahem organické
& o \ : hmoty), kde zastavaji podobnou ulohu
N f{ T Na rozdil od Zizal se nachazi ve svrchni

nékolikacentimetrové vrstvicce pldy a
AT o AT jsou exponovany jinym Zzivotnim
7R SRR - podminkam a tim i jiné kontaminaci nez

v

zizaly

I kdyzZ v realném ekosystému jsou zizaly
pravdépodobné dllezitéjsi, roupice
predstavuji také velmi dobry bioindikator

Fig. XLI: The thin, white organism on the : o :
left of the photograph is an enchytraeid Navic jsou idealnimi modelovymi

(Mesenchytraeus sp.:) laying alongside a small r : L 7
earthworm (Dendrobaena attemsi: on the (Iaboratornlml) organismy pro testovani

centre/right). The image clearly demonstrates ucinkd ChemiCk),’Ch latek, nebot’ jsou malé

the differences in size and appearance between a lehce ku|tivovate|né
both related groups. (HCF) J







Hlistice — biologie, ekologie, vyznam

eren: hlisti (Memathelminthes) _ 5" ﬂ

Trida: hlistice (Nematoda) (\ _

valcoviti Cervi bez Clankovitého téla, neobrveni
0,5 - 2 mm delky

v plidach nejpocetnéjsi zastoupeni z mnohobunécnych
(1g lesniho humusu - az 2000 jedinct); 107 na 1 m?

biomasa az 0,2 t / ha

rad had'atka (7Tylenchida) - had'atko repné
(Heterodera schachtii), r. Plectus, Bunodema, Tylenchus

| rad had'ata (Rhabdlitida) — Panagrellus redivivus, r. Rhabditis




Hlistice

4 svaly = esovity pohyb

nerve cord hypodermis

intestine

ventral
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Hlistice

Figure 3: Fungal-feeding nematodes have small, narrow
t--ll-'t:, ar :FZIE! s, In their stoma I::r'r'll'llJ“'I'I A |||:h they use tll
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Hlistice

V

jsou velmi vyznamné pri rozkladu organickych latek v pldach, tim, ze
konzumuji primarni dekompozitory; stimuluji mineralizaci organickych latek,
zejména dusiku; castecné i mechanicky kypti ptdu

vétsSinou saprofagove, poloparazité, méné parazité: zivi se bakteriemi,
rostlinami, houbami, i predatori

rozdéleni na fytofagy (endoparazitni a ektoparazitni), mikrobivory, fungivory,

omnivory a predatory - toto rozdéleni je dllezité a identifikacnim znakem
byva podoba ustniho ustroji

suché obdobi dovedou preckat v podobé cyst

~N

v




Mikroclenovci




Co jsou mikroclenovci ?

- mikroclenovci = zejména chvostoskoci a roztoCi (mikroedafon)




Chvostoskoci — biologie, ekologie

' Kmen: Clenovci (Arthropoda)

Podkmen: vzdusnicovci ( 7Tracheata) Antenna @00 éé Antenna
(R

Nadtrida: Hexapoda 7 Usta
Trida: skrytocelistni (Entognatha ) y : > L // )

ngmcu us - - .,
Rad: chvostoskoci (Collembola) Yarsus

Tibia

Femur

Coxa
Th,

Trochanter

mali bezkridli clenovci se zvykacim
nebo bodavé-sacim uUstrojim Ust

Metasternum

. v . . Ventraini tubus f=2 Th;
velikost cca 0,5 az nekolik mm Fum (s }’-h
rochanter
Télo: hlava, triclankova hrud’ s 3 pary Rem.m.lun. - F‘"?_‘:_
koncetin, zadecek s 6 Clanky, , N TN Chodidlo.

4-6 ke tykada (GG CEEE R T
slepi, vét&inou bez pigmentu |

maji tzv. furku, vymrstovaci vidlici,
. ktera je soucasti skakaciho aparatu




Chvostoskoci — biologie, ekologie

' atmobionti — Ziji na rostlinach a dreve, v zemédélské plde jen '
nahodné

edafobionti — Ziji v pldé a na jejim povrchu
= epigeonti — porch, opad, kameny a drevo na pldé
= hemiedafobionti — vrchni horizonty a povrch

= euedafobionti — vylucné v pldé

velmi dlileziti jako plidotvorny cCinitel:
pomahaji zpracovat ptdni organickou hmotu

prevazné rostlinna strava (opad polorozlozeny, rasy, houby, pyl, amorfni
organické zbytky)

obyvaji i lesni ptdy se silnym rozvojem hub

' spolupodili se svymi aktivitami na tvorbé pddni struktury '




© Miraslav Demi 2008




Roztoci

' Kmen: Clenovci (Arthropoda)
Podkmen: klepitkatci (Chelicerata)

Trida: pavoukovci (Arachnida)

Rad: roztodi (Acarina)

v pldé 3 podrady:

Parasitiformes — tlejici listi, mech, traviny, parazité — Ixodus, Eugamasus,
Zercon, dravi — Gamasida (Cmelikovci)

Trombidiformes — mech, opad, humus, saprofagni, 7rombidium - sametka
Sarcoptiformes :

= nadCeled’ Acaridia— mékké, bélaveé télo, opadanka — Rhizoglyphus echinopus

= nadceled’ Oribatei— pancirnici, chitinovy pancif, povrchové vrstvy ptdy,
Carabodes, Belba, Liacarus, Pelops

&

4







Roztoci

v

drobni pavoukovci, kde vSechny Casti t€la splyvaji v jeden celek

velikost cca 0,1 - 2 mm

volné zijici druhy jsou bud’ drave, nebo se podili na dekompozici OM,
konzumuji rostlinny material, organicky detrit (zejména Oribatida -
pancirnici)

prichodem pres strevo roztocl velice pokroci rozklad rezidui

v ptdé velmi pocetni a rozmaniti, az stovky tisic na 1 m?2 pldy

A




Proc roztoci v ekotoxikologii ?

vhodné testovaci organismy, zastavaji radu potravnich typl — herbivori,
fungivori, detrivori a carnivori

donedavna byli roztoCi pouzivani jen v nékolika laboratornich studiich, kdy
byly uzity rlizné druhy, latky byly aplikovany topicky ¢i v potravé (zelené
rasy), nyni 2 testy SECOFASE a 1 test OECD

ekotoxikologicky nejvice vyuzivané druhy jsou: Platynothrus peltifer a

LeenrE N
Q




Ostatni bezobratli v ptidé a na ptudé




Dalsi clenovci

kromé chvostoskokd, roztocl a stejnonozcd, ktefi jsou nejvice vyuzivani v

ekotoxikologii, se pouzivaiji i dalsi skupiny clenovcli

v pldé jsou vyznamni zastupci vSech tfi podkmenl Arthropoda:

= klepitkaci (Chelicerata) — zejména roztoCi, pavouci, stirci, sekaci

= korysi (Crustacea) - jen stejnonozci (Isopoda)
= vzdusnicovci ( Tracheata)
velice zasadni skupina velika pestrost

dnes dva podkmeny:

sestinozi ( Hexapoda) a stonozkovci (Myriapoda)

PROSOMA OPISTHOSOMA INTERNAL ANATOMY OF A CRAYFISH
N extensor

torgty stomach heat gonad  muscles

L | srdce ‘

ustavanervova | \
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malpighické trubice

encephalon

eye
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mouth

mandible ~
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nerve
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cord

B anus
~—
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N
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Typy Clenovcti

Shredders (okusovaci)

Predators (dravci)

Herbivores (hebivori)

Fungal-feeders (fungivori)




Pavouci, sekaci

' Kmen: Clenovci (Arthropoda) '

Podkmen: klepitkatci (Chelicerata)
Trida: pavoukovci (Arachnida)

Rady: sekaci (Opilionida), pavouci (Aranae), &tirci (Pseudoscorpiones)

Pavouci S T —
v 7 V. Va Vé | 'S & T ,‘
dravi — hmyz, drobni zivocichove A -
' o) \ <,
> . vl vy d
az 100 ks / m? e

sklipkanci (Atypidae) hloubi svislé nory v ptidé az 15 cm, nory také rod

slidaci (Celed’ Lycosidae) — doupata v pldé — r. Lycosa, Trochosa, nebo Ziji v
opadance r. Pardosa : p—

plachetkoviti, r. Linyphiidae

Sekadi
vétsSinou také predatori, Casto ale i rostlinna strava T A
. hlavné rody Opilio, Oligolophus, Phalangium, Platybunus, Trogulus @'g o




Stonozkovci - Myriapoda

V-

Kmen: Clenovci (Arthropoda)
Podkmen: Vzdusnicovci ( 7racheata)

Nadtrida: stonozkovci (Myriapoda)

je znamo, ze extrémné akumuluji tézké kovy, a letalni Ucinky se projevuiji
az pri plném nasyceni akumulacni kapacity — makrokoncentratori —
vhodné pro indikaci znecisténého prostredi




Stonozky

P«

Podkmen: Vzdusnicovci ( 7racheata)

men: Clenovci (Arthropoda)

Nadtrida: stonozkovci (Myriapoda)
Trida: stonozky ( Chilopoda)

jsou dravé, lovi zizaly, isopoda, larvy hmyzu

na kazdém clanku par nohou, prvni par nohou uchopovaci s jedovymi zlazami

Lithobius, Geophilus, Scolopendra




Mnohonozky

rlv<men: Clenovci (Arthropoda) Y
Podkmen: Vzdusnicovci ( 7racheata)
Nadtrida: stonozkovci (Myriapoda)

Trida: mnohonozky (Diplopoda)

saprofagni, konzumuji rostlinné zbytky a drobi je tim na mensi kousky, tim jsou velmi
vyznamni

obyvaji horni vrstvy pldy - vyrazna expozice latkam

Julidae, Glomeridae, Polydesmidae, Polyzonidae




Hexapoda - sestinozi

. Kmen: ¢lenovci (Arthropoda) l

Podkmen: Sestinozi (Hexapoda)

Hexapoda maji zrejmé nejvétsi vyznam z celé pldni fauny — konzumuji OM,
drobi rezidua, kypri pldu, trusem prispiva k tvorbé kvalitni pldni OM a ptdni
strukture

Hexapoda zahrnuiji také tfidu entognatha (skrytocelistni): rady
vidlicnatky a hmyzenky, které maji pro pldu maly vyznam, a fad
chvostoskoci ( Collembola), ktefi maji pro ptdu veliky vyznam

Trida: jevnocelistni, hmyz ( Ectognatha, Insecta )

pro pldu zasadni zejména jejich larvy

L zejména podtrida: kridlati (Pterygota) a jeji rady J




' rad dvoukridli (Diptera)

jejich larvy vyznamna saprofagni funkce, dekompozice
OM, zejména

= Celed tiplicoviti ( Tipulidae) — larvy se zivi rostlinnym
materialem, r. Tipulida, Pales

= Celed’ muchnicoviti (Bibionidae) - kladou vajicka do pld,
Zivi se tlejicim listim a korinky rostlin, r. Bibio

rad blanokridli (Hymenoptera )

Celed’ mravenci (Formicoidea) — ovliviuji fyzikalni i
chemické vlastnosti plid, budovan i chodeb,
provzdusnéni ptdy, u mravenist’ a v okoli
zakoncentrované mikroorganismy a kationty, r. Formica,
L Tetramorium, Lasius, Campognotus




Insecta— hmyz vyznamny v pudé

’ rad brouci (Coleoptera) ‘

dravi i saprofagni + larvy Zijici v pid€; asi 400 tis
druht, 6000 v CR

masozravi:

Celed’ Carabidae (strevlici) — v noci chytaji hmyz a larvy, r.
Carabus, Calosoma, Pterostichus

Celed’ Cicindilidae (sviznici) — larvy maji pod zemi chodby,
kam tahaji polapenou kofrist, r. Cicindela

vSezravi:
Celed’ Silphidae (mrchoZroutoviti) — rozkladaji a poziraji
mrsiny, larvy hrobarikQ, r. Necrophorus

Celed’ Staphylinidae (drabcici) — horni vrstvy pldy,
hrabanka — vétSinou masozravi, r. Oxyporus, Paederus,
Staphylinus

Celed’ Elateridae (kovarikoviti) — tenké larvy — dratovci,
oziraji korinky, masozravé, ¢i trouchnivéjici drevo, r.
Adelocera, Corymbites

Celed’ Scarabaeidae (vrubounoviti) — do pldy vtahuje trus,

' r. Geotrupes




Plzi

' Kmen: mékkysi (Molusca) '

Trida: plzi (Gastropoda)
Podtrida: plicnati (Pulmonata)

Rad: Stylommatophora (stopkooci)

Ziji ve svrchni vrstvé pldy a rosltinném opadu

Dafi se jim na vapnitych pldach nez kyselych
(stavba ulity), preferuiji teplejsi a vihci klima

Zivi se tlejicimi rostlinami, lidejniky, fasami, N 7
nektefi karnivorove — Celed’ Zonitidae, 2.2
Vitrinidae 2 j
Celedi Helicidae (hlemyzZd'oviti), Arionidae R %y
(plzakoviti), Limacidae (slimakoviti) e

vyznamné rody Cepaea, Pomatia
Lesy: rody Discus, Ena, Faustina

TTP: Helicella, Pupilla, Cepea

k Kyselé mokfiny: Succinea, Vertigo J



Literatura — pudni biota
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Terestricka biota



Terestricka biota

= Terestricka fauna
o Clenovci — pavouci, roztoCi, isopoda, stonozky, mnohonozky, hmyz
o 0bojzivelnici
o plazi
o ptaci
o savci
= Terestricka flora
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Hmyz - prikiad

= soer 2020
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FIGURE 3.6 Grassland butterflies population Index, 1990-2017
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Mote: The shaded area represents the confidence limits. Geographical coverage: Belgium, Estonia, Finland, France, Germany. Ireland,
Lithuania, Luxembourg, the Metherlands, Portugal, Romania, Slovenia, Spain, Sweden, United Kingdom.

Source:  EEA(2019a), Buterfly Conservation Eurcpe, European Butterfly Monitoring Scheme partnership, Assessing Butterflies im Europe (ABLE)

project.

Agricultural intensification can
entail high inputs of agrochemicals,
incdluding pesticides. Their
envirenmental impacts on the
envirenment are describad in
Chapter 10. Increased use of
pesticides resules in reduced insect
populadons and seed production
by plants, thereby reducing food for
birds {Wickery et al.. 200%; Musitelli
et al., 2018). Apart frem being an
important source of food for birds
and other animals, insects play a
key role in ecosystem processes and
provide various ecosysiem Services
[Schowalter et al.. 2018). Their most
widely recognized role iz pollination
[Section 3.4.4 and Box 3.2) but they
are also instrumental in developing
soil nutrient cyding and providing

Grassland butterfly populations
declined by 39 % in 15 EU
Member States since 1990.

pests, diseases and invasive alien species
regulation (Moriega et al., 2018).

Recently, reports of dramatic losses of
insects have been widely discussed.
Hallmann et al. (2017) reported a decline
of more than 75 % over 27 years in total

flying insect biomass in protected areas
in Germany. Declines concern pollinaters
too, including butterflies, as discussed
earlier, but also honey bees and wild
bees (Potts et al, 2010; EC, 2018b). An
exhaustive global review of 73 repores
of insect species declines (Sanchez-Bayo
and Wyckhuys, 2019) concluded that
habitat loss by conversion to intensive
agriculeure, followed by urbanisation,
pollution {mainky pesticides and
ferdlizsers). invasive alien species and
climate change (to the least extentin
moderate climabc zones) are the main
drivers of decline. Moreaover, there

iz increasing evidence that the use

of pesticides such as neonicotinoid
insecticides has a much wider impact
on biodiversity, not only affecting
non-target invertebrate (insect)



Ptaci - priklad

= https://www.youtube.com/watch?v={|QdEI8hqr4
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https://www.youtube.com/watch?v=jlQdEI8hqr4

Samostatny ukol

https://docs.qgoogle.com/spreadsheets/d/ThSHVzGZ9Nnolqi9VsDvmPxbzV

PkLeFXPv7ue8dlYEpE/edit?usp=sharing

vyberte si jednu skupinu organismu (kdo dfiv pfijde ...)

najdéte v literature néjakou zajimavou pripadovou studii, kdy dané
organismy byly negativné ovlivneny antropogennim stresem v prostredi

popiste v rozsahu pul az jedné strany danou situaci a vysledky studie
odevzdejte do odevzdavarny
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https://docs.google.com/spreadsheets/d/1hSHVzGZ9NnoIgi9VsDvmPxbzVPkLeFXPv7ue8dlYEpE/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1hSHVzGZ9NnoIgi9VsDvmPxbzVPkLeFXPv7ue8dlYEpE/edit?usp=sharing

