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Pro€ zkoumat a chranit pudu?

komplexni a slozity
ekosystém, klicova
slozka suchozemskych
ekosystému a
nenahraditelny zdroj pro
clovéka, poskytuje cenne
ekosystémove sluzby

Jake funkce/role plni ptida pro Clovéka Ci pro ekosystém?

Top
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Pro¢ zkoumat a chranit pl"ldu?
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Které PRiMO souvisi s kvalitou pudy

) SSLUBTGOALS

GOODMEAN GUALITY GENDER
AND WELLBEMG EDUCATION FQUALITY

DECENT WORK AND RDucEs

[CONOMIC CROWTE INEQUALITES “ .”

i

CLMATE LIFE LFE PEACE, JUSTICE PARINERSHPS

13 ACTION 14 BELOWWATER 15 ON LAND 16 AND STRONG 17 FOR THE GDALS
INSTITHTIONS

: SUSTAINABLE

DEVELOPMENT

GOALS

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app

PollEv.com/lindan443




Které NEPRIMO souvisi s kvalitou pudy
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Pro€ zkoumat a chranit pudu?

soucast cila udrzitelného rozvoje a planetarnich mezi

2.4: sustainable food production systems
and resilient agricultural practices

1.4 equal access to 2.3 agricultural productivity and incomes,
ownership and control secure and equal access to land, 3.9 pollution and
over land and other forms contamination.

of property

11.3 inclusive and sustainable

14.1 By 2025, prevent and urbanization

significantly reduce marine
pollution of all kinds, in
particular from land-based sy
activities, including marine
debris and nutrient pollution

12.4 environmentally sound
PLACE JONTICE A SEASHES -
,,,, Pt . - management of chemicals
13.1 Strengthen resilience and 16 ] szt and all wastes throughout

adaptive capacity to dimate- a4 " vy R A
related hazards and natural = L

disasters in all countries

15.1 conservation, restoration and = 15.2 sustainable forest management, halt deforestation,
sustainable use of terrestrial ecosystems restore degraded forests and substantially increase
and their services | afforestation and reforestation
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[2] https://www.soil-journal.net/2/111/2016/soil-2-

111-2016-supplement.pdf
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its forms everywhere Iitering o
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Sustainable Ecosytem

Development

Goals Services

17

Strengthen the

means of implementation and fduelm::yl
revitalize the global partnership
for sustainable
development
Promote 16
peaceiul and inclusive societies  BIODIVERSITY

for sustainable development,
provide access to justice for
all and build effective,
accountable and inclusive
institutions at all levels o o
O O
o 0
hitps://www.soil- Oooo
journal.net/2/111/2016/soil-2- (12
[2] 111-2016-supplement.pdf
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carbonpool "W material 1 1 o
Make cities o
Requlation of pests and and human settlements

Heritage disease populations inclusive, safe_, resilient

values and sustainable

Recreation O
12 Ensure ©
sustainable
CLIMATE consumption and o
LAND Aesthetics CHANGE o production patterns
RESTORATION 'l 3 oo

15

restore and promote sustainable use of o and sustainably use
terrestrial ecosystems, sustainably manage

urgent action to
combat climate change

o and its impacts

Conserve 1 4 o

o the oceans, seas and
forests, combat deserllflcatlu_n, and halt and marine resources for
reverse land degradation and halt sustainable development

biodiversity loss

Take o o

10



Degradace pudy

Bl Very degraded soil Il Degraded soil [ Stable soil
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1 Without vegetation

562

913
685
2527
soil arable degraded soil arable non-degraded
soil pastures degraded soil pastures non-degraded
® soil bush and forests degraded u soil bush and forests non-degraded

world = 8 700 Mha soil
2 000 Mha degraded (23%)

data dle [5]
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Jakymi degradaCnimi faktory je puda ohrozena?
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Degradace pudy ',

Foodand V.
nutnbion &

insecurity
®
\E e : i Poverty
s - 'y and social
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@ Pollution ' o 3 Migration
@ Desertification, drought @ Loss of species @ Flooding, rising sea /
[6] @ Deforestation Soil erosion levels

@ Soil degradation @ Scarcity of land @ Water shortage

@
" Reduction

Drivers'of soil - & o coadem
degradation

Types of'soil Consequences
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Science 11 June 2004:
ol. 304. no. 5677,
pp. 1616 - 1618

soil and Trouble

WHEN PEOPLE INTENSIVELY TILL FIELDS
and clear-cut forests, they can damage or de-
stroy topsoil that took centuries to accumu-
late. Just how vulnerable soils are depends on
underlying conditions. Mismanaged soils in
windswept lands can easily turn into desert,
for example, and saline soils can become
salt-encrusted wastelands.

This map shows the main barriers to pro-
ductive farming, along with erosion risk, de-
rived from climatic and soil conditions. Over-
laid as cross-hatching are regions reported to
be highly or very highly degraded according to
a global survey of soil experts published in
1990. The hot spots illustrate examples of the
worst soil degradation, from the most com-
mon physical type—water erosion—to chemi-
cal forms, such as that caused by pollution
from industrial chemicals and war.

An interactive version of this map appears
online at www.sciencerag.org/cgi/ content/
summary/304/567 7/1614.

‘SOLACES: Adapted from Major Land Ressurce Constmints map created April
2004 by P Reich and H. Exwaran of UISDANRCS Soil Surrey Division, Word Sad
Bescuces, Wastingtan, D from WER Sod Climate Map and FAO Sail Map of

the Warld, 1995 GLASOD data (L R Oldeman o al, 1991} provided by

. Sebastion, [FPAL Diata on compacticn n Eorope fram SOVEURSRIC (2000).

Il PHYSICAL DEGRADATION
A CHEMICAL DEGRADATION
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UMITED STATES

erosion

Drecades of water erosion on tilled fields has
degraded soil across the Midwest and Great
Plains, atthough no-till agriculture has recently
sternmed losses.

High and very high levels of

S

‘=" MWESTERN EUROPE

sealing

Covering of soils with buildings and roads has
put beyond use largs swaths of prime soil

in European cites.

soil degradation per Global
/ Assessment of Soil

Degradation (GLASOD)

Highly erodable by wind or water

Few constraints

€ SCHE LFLER COULECTION CORIS

" = 3 =
CENTRAL & EASTERN EUROPE
compaction
Saviet-era intensive tillage has left 11% of
topsoll eoross Central and Eastern Eurape too
densely packed to allow sufficent water and
nutrients to reach plant roots.

© MAKTIN |OHES ECORC N

Stash-and-burn
agrioulture in the
AMAZOoN eXposes

{ pooT tropical soils
that can sustain

| crops for ondy a
few years before
martrients wash

away.

Climate Constraints

I:| High temperatures
I:| Seasonal cold

- Seasonally excess water
- Seasonal dryness
I:| Continuous cold
l:l Continuous dryness

- e
o /,,,-/

IRAQ pollution

Druring the first Gulf War, 40 million tons of
Eurwaiti soil were drenched with oil Experts
fiear thiat soils in krag are being damaged by
fuel and other chemicals spilled during the

4

ez

SUB-SAHARANM
AFRICA
nutrient depletion

Frelds rarety left fallow
and the scavenging of
wvegetation and dung
have conspired to mine
the soll of nutrients.

Physical Constraints
[ wigh shrink/swell potential
I:l Minor root restricting layer
[ ] Low structural stability
[ ] impeded drainage
|:| Low water holding capacity

I shatiow sails

HIMALAYAS eros.on
Orvergrazing and 4
deforestation have
spurred widespread soil
erosion in the lower
Himalaya Mourntabns,
where natural rates
are already high because ¢
of monseonal rains.

KAZAKHSTAMN 8 UZBEKISTAMN
pollution, desertification
Shrinkage of the Aral Sea, due to diversion of
water from its tributaries, has exposed a sea-
bed laced with fertilizers and pesticides. The
tainted dust |5 picked up by the wind and
poisons farmland.

:
g
B
&
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g
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Chemical Constraints
Low organic matter

SWLBEEUNTIY CORHS

AUSTRALIA

salinization
Removal of vegetation
has aliowed the water
table to Ift underlying
salts, leading to barren
landscapes sudh as this -
one in Westem Australias i.‘f-nk.
wheat belt.

[ wigh anion exchange capacity
|:| High aluminum

|:| Calcareous, gypseous condition
I:l Low nutrient holding capacity
[ vow moisture and nutrient status

CHIMNA

desertification
The expansion of
deserts due to farm-
ing and grazing stokes
the country’s famous
dust storms.

CHINA erosion
1.6 biltion tons of soil per year wash into
the Yellow River from China's Loess Plateau,
which has the highest rates of water erosion
in the world.

e

© RO AND RWATER

I:I High phosphorus, nitrogen, and arganic retention
Il igh crganic matter

[ satinityatkatinity

MOTE: Acid sulfate condition (0.09% of total map area)

and steep lands (obscured by erosion risk} are not shown.

© CHi-HUA HLIAME
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Jak dlouho vznika v naSich klimatickych podminkach vznik

urodné pudy (cca 100 cm) z puvodni zvétralé horniny?

10 let

100 let
1000 let
10 000 let
100 000 let

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..



Loss of solls ~ Food security

pUdu o velikosti fotbalového hristé?

RECETOX

PollEv.com/lindan443

Za jaky casovy usek prijdeme o urodnou




Loss of solls ~ Food security
R
WS /2
ARE I A
OREAT

ztrata pudy
konzervativni odhad dle [7]
(pouze eroze a zabory)

world 2120
probably no soil




Loss of soils ~ Food security

Food and Agricutture
Organization of the
United Naticns.
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ztrata pudy
konzervativni odhad dle [7]
(pouze eroze a zabory)

world 2120
probably no soil

5000000 - V\
4500000 -l—
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\l\ﬂ 2010 2020 2030 2040 2050
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OF OUR FOED

4000000 -
12== 127 x 10'5 keal
== orna plida
3500000 s
— N . . R =m=zemidopldz (BB o 0D A meemmemmmTT Productivity gain due to restoration
== lesni pozemky
3000000 - - Productivity loss due to degradation
. N —i 8 — h"“-..,,_ Loss of agricultural land due to degradation
—ir i i o i o b = - 2

2500000

2000000 -+

Global Food Demand (kcal/year x 10')
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-0 Density of registered sites (site status 1)
ﬁ-’ per sgquare km of artificial surface

B oo
- 1.2.5.0

5.1-10.0

Kontaminace pudy

Evropa [10,11,12,13]

= 2,5-3,5 mil. mist se znedlistujicimi aktivitami
= 250 000 — 350 000 potrebuje remediaci “
= naklady: 2,4-17,3 mld. EUR/r + 2 mld. EUR/r na remediaci [1412] e

10.1-15.0
=150

@ Mo data provided

Replying to the questionnaire 2016
I:I Replying
% Mo replies

[11]

CR [15]
. , , Overview of contaminants affecting soil
= 7000 - 10 000 kontaminovanych mist .
i 10.9%

Nuclear operations
0.1%

= L o T e Military

[15] 3.4% \

Transport spills on land 7.9%

Cyanides
1.1%

Phenols

Others 7.9% 1.3%

Waste disposal and

Storage 10.5% treatment 37.2%

[12,13]



SUBSURFACE (s

phosphates, salts}

Inhaling indoor

Vapours
Rising

e

..L.L.__L_L__,L'_}_P____.

Eating contaminated
vegetables and soil

adhering to vegetables
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LAND DISPOSAL
(e.g., radivactive
waste, sludge
sewage water,

4

./_.

\

spray)

Tracking
back of
soil/dust
from garden
into home

SEA AND
SURFACE WATER
(e.q., salt intrusion,
dissolved chemical
pollutants, sea salt

,__J_J_J_J-a—g

A\

TEEMING SOILS

IRRIGATION
g, eter | omonmoony
water) 10,000,000,000,000

1000,000,000,000
100,000,000.000
10,000,000,000
1,000,000,000
100,000,000
10,000,000
1000,000
100,000
10,000
10004

100

Inhalinq outdoor,

dusts and
vapours

Rising

vapours

Skin contact

with dust

Number of living organisms in 1 cubic metre of topsoil
in temperate climates, logarithmic scale

One hectare of soil contains 15 tonnes of organisms, equivalent to the weight of 20 cows.
That is 1.5 kilogramme of life per square metre or land

Small annelids

\ Millipedes, centipedes |

SOIL BIODIVERSITY‘IN DA
Basedonal ><_1 km grid, 2010

SOILATLAS 20057728

B Very/extremely high
[ Medium, high

M Settlements :
" No information



Ochrana pudy

soucasneé legislativni, ekonomicke a etické prostredi je velmi nepfriznivé
pro zachovani kvality pldy

= soukrome vlastnictvi pudy =» obtizné prosazovani legislativnich nastroju
ochrany + stav, kde zisky jdou do korporaci a ztraty hradi spoleCnost

= na urovni EU neni zatim zadny pfedpis pro jeji ochranu (pro biodiverzitu 3,
pro vodu 5, pro ovzdusi a klima 5)

= Evropska smérnice na ochranu pudy (2006) zamitnuta
= v CR zakon na ochranu zemédé&lského ptidniho fondu (334/1992 Sb.)

= .. dal$i kontext viz. ZP a zemédélstvi ... I

MUNI RECETOX
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Ochrana pudy

= |egislativa, politika, vyzkum, vychova ...

= opatreni chranici pudu pred erozi, zabory, kontaminaci ...

= systémy limitnich hodnot v pudé a ve vstupech do pudy (hnojiva,
sedimenty, kaly, odpady ...)

= Kritéria pro posuzovani miry kontaminace pudy ...

= |egislativa ChL a pesticidu

= monitoring pud

MUNI RECETOX
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MUNI RECETOX

Skupina pudni environmentalni chemie a
ekotoxikologie v RECETOX



Skupina pudni env. chemie a ekotoxikologie

» projekty zakladniho i aplikovaného vyzkumu
(GACR, TACR, MSMT, MZe, MZP)

« védecka spoluprace CR i zahranié&i ...

e 54 |IF publikaci, prfes 600
ohlasu, HI 16, pres 200 konf.
prispévku

=

B|7533 .
Pidni ekotoxikologie

doc, RNDr. Jakub Hofman, Ph.D.
! hofman@recetox.muni.c2

= prednasky, cviceni,
vyukové materialy
= vedeni studentu

= koordinace a rozvoj vyuky
(projekty OPVK 2.2, FRVS, FRMU)

garance nového bc. programu Zivotni prostfedi a zdravi

I\IIUI\II RECETOX

tvorba legislativy, 7 cert. metodik,
54 technickych zprav, uzitny vzor

biotechnologie zpracovani
odpadu (TACR)

monitoring pro prumysl a statni
spravu

poradenstvi
revize norem

24



Cim konkrétné se zabyvame

= vyzkum komplexnich interakci mezi kontaminanty, ptidou a biotou

= mikrobialni bioindikace — biologicka kvalita pud, metodika, strategie, aplikace

= monitoring puad — vyskyt polutantt, chemické, mikrobialni a ekotoxikologické hodnoceni vliva
prumyslu, dopravy, zemédélstvi

= perzistentni organické polutanty v pudé — vyskyt, osud, ucinky

= testovani pidni ekotoxicity — kontaminanty i komplexni vzorky ZP, optimalizace metod, aplikace
= vstupy do pud — kaly/sedimenty/odpady, strategie, baterie testu, tvorba limitd

= osud a biodostupnost — mechanismy, procesy, principy, faktory, metody

= soucasné pouzivané pesticidy v prostredi — vyskyt, osud a ucinky

= nove technologie — biologické zpracovani odpadu, snizovani zmén klimatu, zlepSovani pudnich
vlastnosti, nove formulace agrochemikalii

= ochrana pudy — pochopeni problém, Sifeni poznatkU, pfiprava legislativy, nastroje a metody pro
praxi, vyuka a vychova studentu i vefejnosti

MUNI RECETOX



Vyhledy do budoucna

= vyzkum
o osud a efekty nanopesticid(i v ZP
o Vliv biouhlu na biotu a kontaminanty v pudé -
o pesticidy a ,global health* (H2020) SCENCE e v i o o
(0)

fungicidy a rezistence houbovych patogenu R

challenges human health and food security

= vyuka
o novy program Zivotni prostifedi a zdravi
= aplikace o
o biotechnologie zpracovani odpadu larvami H. illucens
o nastaveni rutinniho monitoringu pesticidt v ptudé

MUNI RECETOX
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Rezidua pesticidt v ornych pudach CR



Jaka je celosvétova spotieba pesticidu za rok (v tunach
ucinnych latek) ?

400 tun
4000 tun
40 000 tun
400 000 tun

4 000 000 tun

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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Pesticidy a zemedelstvi

= soucCasné zemedelstvi = umély, na pesticidech zavisly systém

Celosvétova spotieba pesticidii vtunach (FAOSTAT)

mEvropa B Cina = USA ®Brazilie = zbytek svéta

g

=S 20-40.% 8
mycotoxins etc.
e b 3 18,19

S- @ \ [ |

A~y

Rechaging . = Sginiater.

(]
/

aaaaaaaaaaaaa

Je priimyslové
zemeédélstvi jediny 1940: 2,3 kalorie v potravinach na jednu
BEEERASSRNRRERRRERRRiRiii: [onfigob, jak nakrmit svét? kalorii pouzitych fosilnich paliv

mmmmmmm

nyni: jedna kalorie potravin na kazdych
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V soucasnosti pouziva

P

= vyznamna frakce CUPs ma
problematické vlastnosti z
hlediska osudu v ZP
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V soucasnosti pouzivané pesticidy (CUPS)

= rada CUPs jsou akutné i chronicky
(eko)toxickeé latky

* dle klasifikace narizeni EC 1272/2008
(CLP):
o 12 x akutni toxicita 1
o 28 X karcinogenita 2
o 153 x akutni akv. tox. 1
o 11 X reprodukcni tox. 1B

MUNI RECETOX
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Pesticidy v orné ptdé CR

unor—brezen 2015 = dlouhodoba rezidua CUPs

75 ornych pud, 0-25 cm, vysuSeni, mélnéni, presati, archivovani, analyzy ...

pudni vlastnosti (TOC, CEC, pH, textura, HA/FA ..)

QUEChERS extrakce + LC/MS/MS analyza 53 CUPs a 15 TPs vCetné 2
zakazanych triazinu + TPS diky jejich frekventovanym vyskytim ve vodach

" Advantages:

y  ~Quick(~30 min/batch of 6samples) g B N
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P I b 4 : -y ’ - ! 36% soils with > 3 simazine-z-hydro from i
e s i ‘ i \ ’ ‘ ) 4 ° )4 3 , e ;| pesticides over terbuthylazine application e
t I I y r n e p u d e R a2 = Ao : 0'0 g . / atrazine-2-hydroxy = old residue f

75 sites ; triazines in 8 oils

53 pesticides [ conazoles in 73% soils

15 transformation chloroacetanilides | in 25% soils

0 o v ’ . . 2 i products fgnpropjdin in 20% soils

= 99% pud s alespon jednim pesticidem > LOQ HBiel aces  Jl owencr o e,

7 X

51% pud s 2 5 pesticidy > LOQ R R R B e e B

81% pud s alespon jednim pesticidem nad 0.01 mg/kg
36% pud s 2 3 pesticidy nad 0.01 mg/kg
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Pesticidy v ptidé CR

= vysledky zaslouZi pozornost z hlediska moznych dopadu

o dle provedené analyzy ekologickych rizik je v 35% pud vyznamné riziko pro pudni
biotu (RQ > 1)
o také zahranicni limity zalozené na vypoctu rizik byly Casto prekroceny

m Epoxiconazole Atrazine -2-hydroxy m Carbendazim = Dimoxystrobin
® Chlorpyrifos = Terbuthylazine = Atrazine-desisopropyl ® Difenoconazole
m S-metolachlor m Boscalid B Cyproconazole | Diflufenican

W Terbuthylazine-hydroxy

0%

EER RN

at the site
-
g

CUPs contribution to the toxicity
2 2

36 40 42 46 49 53 55 56 59 b5 6BE& 69

8 10 14 22 25 27 30 32 35

Monitored sites with RQ > 1
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Vasickova et al. (2019), Chemosphere 216: 479-487.



Komunikace vysledklu vyzkumu
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LESSONS TO LEARN

ABOUT SOIL AND THE WORLD

1 1randand soll have a multitude of SOCIAL,

ECOLOGICAL, CULTURAL, SPIRITUAL AND ECONOMIC
Tunctions worldwide.

R ---{2 Fertllesoil isvital. It forms just a thin layer on the

,/  Earthssurface. [T TAKES 2,000 YEARS TO CREATE
£ 10 CENTIMETRES OF TOPSOIL.

3
]
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5 - keep global warming below 2
o . degrees Celsius, or halt the loss of
Land ownership is distributed . . biodiversity.
Inequitably - even more so than T
Income. J, )
¢ ” G
In many "»' L -
couniries, women are disadvantaged - P “
compared to men. ' =T
’.r =" .
’ -
’ -
6"
If individual
or communal rights are not assured, local people are forced
off the land.

COMPETITION FOR LAND IS GROWING.
The causes include the spread of
fodder crops, and the growing use
of crops to produce “green” blofuels.
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must ensure that "

the distribution of 1and is equitable and that
fertile soils are not monopolized by the rich.

Global trade has turned arable land
into a mobile resource. DEVELOPED
AND EMERGING ECONOMIES ARE
EXPORTING THEIR HUNGER FOR LAND
TO THE DEVELOPING WORLD. They
import land in the form of products
grown abroad.

Infrastructure and housing
must use less fertile land,
especially in couniries

with declining populations.

Protecting the soil s a global task.

by

purchasing local products and eating less meat.
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DalSi odkazy

= https://www.youtube.com/watch?v=Z25rMheOnaec
= http://www.casopisveronica.cz/obsahcisla.php?rok=2018&cislo=1
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