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= ProcC je pouzivame?
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Co to jsou pesticidy?




Pesticidy

= pest =z lat. pestis (mor, nakaza) + icid = z |lat. caedere (zabijet)

" tedy;
o herbicidy &
o fungicidy
o Insekticidy . .
o dalSi zoocidy (akaricidy, nematocidy, moluskocidy, rodenticidy ...)  pesicide use by iy, workdwide
33
~ Insecticides
M

= pesticidy:
Pripravky na ochranu rostlin
versus biocidy (jiné pouziti) |
7 0,

Other 4
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Pripravky na ochranu rostlin

= POR (v AJ Plant Protection Products — PPP)

= v podstaté synonymum pesticidu

= kKromé vylozené ,cidu“ na Skudce, choroby a plevele take:
o antimikrobialni latky
o defolianty, desikanty
o regulatory a stimulatory rdstu roslin
o feromony, atraktanty
o repelenty, smacedla
o fumiganty, desinfektanty
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Pripravky na ochranu rostlin

Vyhledavani v registru pripravkd

/ 4

4 & 4 N’ u y LAY 4 .
. Kritéria vyhledavani: Pocet nalezenych zdznamu: 3093
= Aktualni stav rozhodnuti: Platné rozhodnuti 2 AN [Zrusit filtry] [Export do excelu

vid. €. Drzitel povoleni BF | N & {onec <on Aktudlni zn.

)4 dzev atni L stan
" SeZnam Fipravku v CR S

y p p u AA-SULPHUR ~ 4085-1 CIECH Sarzyna  F  Sira (Sulphur) 31.12.2020 31.12.2020 31.12.2020 Platné a

80 WG Spolka Akcyina rozhodnuti
s . . ABAM 3978-6D/8 CMI Limited I Abamektin 30.4.2020 30.4.2020 30.4.2020 Platné u
http://eagri.cz/public/app/eaqgriapp/POR/ —
p . q u p p p q p p ABAMEC 18 4935-0D/2  Realchemie 1 Abamektin 30.4.2020 30.4.2020 30.4.2020 Platné BEE &
SC Trading B.\. (Abamectin) rozhodnuti
Abamectin-Q  3978-6D/9 Q-CHEM NV I Abamektin 30.4.2020 30.4.2020 30.4.2020 Platné u

https.//www.agromanual.cz/cz/pripravky el ™

= + tzv. jtank-mixy”

Uéinna latka

Safenery
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http://eagri.cz/public/app/eagriapp/POR/
https://www.agromanual.cz/cz/pripravky
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Search Active substances, safeners and synergists

n
(b
8 European Commission > Food Safety > Plants > Pesticides > EU Pesticides database > Active substances
-
C Search options - -
S P Active substances, safeners and synergis
- Type ;
ol & matching records)
3| © v
8 0 Export Active substances
q\_ -C? Status
S| D
D o Approved
GJ_ O] (E)-11-Tetradecen-1-yl acetate (SCLP Acetates) APPROVED ;
CU -6 Legislation Expiry of Approval : 30/08/2037
8‘ -la (E)-5-Decen-1-ol (SCLP Alcohols)
S GJ Expiry of Approval : 30/06/2037
(b} 9‘ Authorised in @ (E)-5-Decen-1-yl acetate (SCLP Acetates) APPROVED
d 3 . Expiry of Approval : 30/06/2037
v
Q Q (E)-8-Dodecen-1-yl acetate (SCLP Acetates)
?)- $ Iﬁ Expiry of Approval : 30/08/2037
0Ol O (E,E)-7,9-Dodecadien-1-yl acetate (SCLP Acetates) APPROVED
] =
-+ _C_J Expiry of Approval : 30/08/2037
L= Clear filters

(E,E)-8,10-Dodecadien-1-ol (SCLP Alcohols)

Evniruy nf Annraval - INMNRIMINAT

3
3
g

MUNI RECETOX
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https://ec.europa.eu/food/plant/pesticides/eu-pesticides-db_en
https://ec.europa.eu/food/plant/pesticides/eu-pesticides-db_en
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Ué&inné latky — dle chemické povahy

= organochlorovane latky (tzv. staré pesticidy, DDT, lindan, toxafen ...)
= organofosfaty (chlorpyrifos, dimethoat ...)

= chloracetanilidy (metazachlor, acetochlor ...)

= derivaty mocCoviny (isoproturon, chlorotoluron ...)

= derivaty kys. fenoxyoctové (2,4-D, MCPA ..)

* triaziny (atrazin, simazin, terbuthylazin ...)

= conazoly (epoxiconazol, tebuconazol ...) = glyfosat

= karbamaty (karbofuran ...) = na bazi kovu

= pyrethroidy (cypermethrin, bifenthrin ...) = biopesticidy

= neonikotinoidy (imidacloprid ...) = mikroorganismy
= atd atd
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Uginné latky — rtizné ,,mechanismy
HRAC Mode of Action Classification 2020

Light Activation of ROS*®
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ProcC pouzivame pesticidy?




Proc pripravky na ochranu rostlin pouzivame?

= zachovani Ci zvyseni KVANTITY a KVALITY zemedeélske produkce
= ztraty urody bez pesticidu — 20-40% (liSi se dle studii, oblasti svéta, plodin,
Skudcu, apod.)
= kvalita potravin - mykotoxiny
napr. Oerke 2005

Table 1. Estimated loss potential of weeds, animal pests (arthropods, nematodes, rodents, birds, slugs and snails), pathogens (fungi, bacteria) and viruses,
and actual losses due to pest groups in six major crops worldwide, in 2001-03

Crop losses [ %]* due to

Attainable Weeds Animal pests Pathogens Viruses Total

production
Crop [M t] Potential Actual Potential Actual Potential Actual Potential Actual Potential ,\Acluul
Wheat 7850 230 (18-29) 7-7(3-13) 87 (7-10) 79 (5-10)  156(12-20) 102(5-14) 2:5(2-3) 2:4(2-4) 498 (44-54) [28-2\14-40)
Rice 9331 37-1(34-47)  10:2(6-16) 24:7(13-26) 151 (7-18) 13:5(10-15) 10-8(7-16) 1-7(1-2) -4 (1-3) 77-0 (64-80) | 374 (R2-51)
Maize 890-8 40-3 (37-44)  10-5(5-19) 159 (12-19) 9:6 (6-19) 94 (8-13) 8-5(4-14) 2:9(2-6) 2-7(2-6) 68-5(58-75) | 312 (J8-58)
Potatoes 517-7 30.2(29-33) 83 (4-14)  153(14-20) 109 (7-13)  212(20-23) 145(7-24) 81(7-10) 66(59) 749 (73-80) | 403 (P4 59)
Soybeans 244-8 37-0 (35-40) 7-5(5-16) 10-7 (4-16) 88 (3-16) 11-0(7-16) 89 (3-16) 1-4 (0-2) -2 (0-2) 600 (49-69) |\ 263 (Jl1-49)
Cotton 78-5% 359 (35-39) 86 (3-13) 36:8(35-41) 12:3(5-22) 85 (7-10) 7-2(5-13) 0-8(0-2) 0-7(0-2) 82-:0(76-85) \28-8/12-48)

N V4

: l;lgtilfitiglfal1‘cmhcsc;~s indicate variation among 19 regions. dOl 1 O 1 01 7/80021 859605005708 11




Proc pripravky na ochranu rostlin pouzivame?

Vynosy zemeédélskych plodin 1920-2017
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https://www.nature.com/articles/s41598-018-35351-1 https://doi.org/10.1175/E1098.1
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Pro€ pripravky na ochranu rostlin nouzivame?

= od poloviny 20. stol. - green revolution

700 ~
600 1
~*= N-fertilizer per ha cropland
500 - ~®= P-ferlilizer per ha cropland
" Kertilizer per ha cropland
o = Primary crops yield
< 400 1 — 3 -
1 Tractors per ha cropland
3 ~® |rrigated share of agricultural area i
¢ v z
2 300 -
© 5-
(]
200 1 @D 20-
=
. 'S 15-
o
100 ¢ g
= W
U T T T T T T T T T 1 m 5 -
1960 1970 1980 1990 2000 2009
il
UNEP (2014): Assessing Global Land Use: Balancing Consumption with 1960

Sustainable Supply. https://wedocs.unep.org/handle/20.500.11822/8861
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Global pesticide imports
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doi:10.1038/nature01014

Carvalho (2017) Food and Energy Security

1980 1590 1999 13
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https://wedocs.unep.org/handle/20.500.11822/8861
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Proc pripravky na ochranu rostlin pouzivame?

= nyni a dale — food security = obavy z nedostatku potravin

= dve komponenty:

1. narust svétové populace (cca 70 mil rocné) - 9.2 mld v 2050

— median -
— = B0% prediction interval et
- - 095% prediction interval -
— observed
== +/-0.5 child

60 sample trajectories

‘“‘
-a
a

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Do roku 2050 musime globalné
zvysit produkci potravin o 50-60%
a v rozvojovych zemich o 100%

mala poznamka na okraj:
odhaduje se, zZe celosvetove se az 1/3

potravin vyhazuje (food waste)
http://www.fao.org/food-loss-and-food-waste

FAO and ITPS (2015): Status of the World’s Soil Resources. ISBN 978-92-5-109004-6. 14
http://www.fao.org/documents/card/en/c/c6814873-efc3-41db-b7d3-2081a10ede50/
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Proc pripravky na ochranu rostlin pouzivame?

= nyni a dale — food security = obavy z nedostatku potravin

= dve komponenty:

1. narust svétové populace (cca 70 mil rocné) - 9.2 mld v 2050
2. ztraty dostupnych pud - pokles jejich produkéni kapacity ¢i rozlohy

Productivity lass due te degradation

“‘--.__-‘ Loss of agricultural land due to degradation

Li L L] L] L T L] L
1970 1980 1990 2000 2010 2020 2030 2040 2050

Year

27

v soucasnosti cca 1.5 mid ha

zemédélské pldy, velké zvyseni

plochy jiz neni mozné (jen za

velkého odlesnovani a likvidace S S I KFY 0 20
ostatnich ekosystém() b I IHI IF'ITI'IIII"{"' || '|

ztrata pudy

konzervativni odhad dle FAO )
2015 http://www.fao.org/soils-2015/en

(pouze eroze a zabory) 15


http://www.fao.org/soils-2015/en
http://www.fao.org/soils-2015/en
http://www.fao.org/soils-2015/en

Proc pripravky na ochranu rostlin pouzivame?

Ochrana rostlin proti Skudcum a chorobam je zcela nutna !

ale

dulezita teze:
ochrana rostlin # pouzivani chemickych pripravku

MUNI RECETOX
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Historie a soucasnost
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Herci se méni, ale pribéh mozna zustava stejny

Environ Sci Pollut Res (2019) 26:21717-21735

r

1945-1965 ‘

+DDT and 2,4-D become |

commercially available; DDT and
toxaphene comprise 46% of
total pesticides applied in 1964
survey

*Relatively stable methoxychlor
use throughout 1950s and 1960s

*Dieldrin use peaks in mid-
1950s, but declines by 70% by
1968 due to resistance

-

1965-1990

G

*Decrease in OC pesticides with
OP (chlorpyrifos, malathion)
and carbamate (carbaryl)
pesticides coming online

*Decrease in phenoxy herbicides
with shift to triazines and
amides

* De-registration of many uses of
DDT, aldrin, dieldrin, heptachilor,
and chlordane between 1972
and 1980

*Introduction of synthetic
pyrethroids (permethrin,
fenvolerate, cypermethrin,
deltamethrin) in mid-1970s

* EPA cancels ethylene dibromide
and most uses of dinoseb;
restricts alachlor use

!

\\

‘ 1990-2018 ‘

|'/ ’r- - \

«2.4-D, atrazine, and
metolachlor are the most
popular herbicides of the 1990s;
by 2000, glyphosate dominates
the market

* Sulfur and oil are the most
applied insecticides by volume
in the 1990s and 2000s,
followed by chlorpyrifos

* Other highly applied insecticides
include terbufos, methyl
parathion, carbofuran,
aldicarb, and acephate

* Neonicotinoids introduced in
late 1990s (imidacloprid) and
early 2000s (thiamethoxam
and clothianidin)

\I

4

e,

Education, and Welfare 1969; Osteen and Szmedra 1989: Atwood and
Paisley-Jones 2017)

Fig. 3 Chronology of agricultural pesticide development, use, and de-
registration from 1945 to present. (Sources: US Department of Health,



V soucasnosti pouzivane pesticidy (CUPs)

= vyznamna frakce CUPs ma
problematicke vlastnosti z

B s O N WS G

. 4 5 5§ & B § S 5 8 5 & B
hlediska osudu v ZP S 8 R §3 3R 88 3

1.E+06 1.000.0

LE+05  Water solubility (mg/1) DT50 (days) v

1.E+04 v 100.0

1.E+03 v

1.E+02 10.0

1.E+01

1.E+00 1.0

1.E-01
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I\/I U I\I I R E C E T 0 X dle Udajl z databaze PPDB, listopad 2018, pouze povolené ucinné latky



V soucasnosti pouzivane pesticidy (CUPs)

1.E+01

= rada CUPs jsou akutnée i chronicky Acute reference dose (mg/ke,../day)
. ’ ’ 1.E+00
(eko)toxickeé latky

1.E-01

= dle klasifikace narizeni EC 1272/2008

1E-03
(CLP): °
o 12 x akutni toxicita 1 1E+03
] . 1E+02 Aquatic invertebrate chronic 21d
o 28 X karcinogenita 2 1E+O1 NOEC (mg/1)

o 153 x akutni akv. tox. 1 eor
o 11 x reprodukéni tox. 1B Eos

1.E-06
=S
o

50%
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70%
80%
90%
100%

g
g

10%
20%
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I\/I U I\I I R E C E T 0 X dle Gdajd z databaze PPDB, listopad 2018, pouze povolené Ucinné latky 21



A P globalni trh pesticidd cca 80 mid USD, jeden z
SpOtreba peStICIdu nejrychleji rostoucich trht (4-5%/r)

Celosvétova spotieba pesticidu v tunach (FAOSTAT) 21 Situation in 2014 Proposed for 2017
5 000 000 — -
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i Y o Wpesticides A
4 H Syngent
3 000 000 B
I : B E=E
2 000 000 I—I—I—I—Il —————————— : = ' — -
] ] : e S
] | — | |
] = =i B | Duont/ | S
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1 s | | N sees = N
I B . I I e .
] I S e BN B I I e .
0 T S N e e S I I I .
2 2 -y 1 S S S e S . —=——
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Others
Sumitomo 5%

Bayer/Monsanto
31%
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18%
ChemChina/Syn
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Spotreba pesticidu

Pesticide use per hectare of cropland, 2017 Our World

in Data

Average pesticide application per unit of cropland, measured in kilograms per hectare.

.z a2

https://ourworldindata.org/pesticides

Okg 0.5kg 25kg 10kg
No data 0.25kg 1kg Skg >20kg

| I I

MUNI

Source: UM Food and Agricultural Organization (FAOD) OurWworldinData.org/pesticides/ » CC BY
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Nebezpeci a rizika pouzivani pesticidu



Nebezpecnost versus riziko

= nebezpecnost je vlastnost latky — Hazard VS. Risk
tOX|C|ta, perZIStenCG, bIOakumU|aCe atd A Hazard is something that has the Risk is the likelihood of a hazard

potential to harm you causing harm

* riziko je vysledkem kombinace
nebezpecnosti a EXPOZICE

= pesticidy jsou ,cidy” — musi zabijet (byt
eko/toxicke) — je treba o nich uvazovat
jako o velmi nebezpecCnych latkach

= cil je snizit nezadouci rizika: e “\,:\# .
o aby jejich ucCinek byl co nejspecificté;jsi - — A \& A o
o aby expozice necilovych organismu byla - A —
minimalni e
o hledat jiné metody ochrany rostlin ASTAIn hetes St e

o) atd
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Nebezpeénost povolenych UL v EU (11/2018)

Harmlul 1o HA1E: May

= 236 /441 schvalenych ucinnych it (aveles
latek nemaji uvedenu zadnou Muan N e

aquate fite

klasifikaci dle nafizeni EC 1272/2008 "=,
(CLP) A

= 204 latek ma néjakou klasifikaci dle
CLP, vétSina latek 3 a vice (az 9 —
napf. Spiroxamin), celkem 723 vét o
nebezpecnosti

RY o

Skin corrosion/irritation
2.8%

B Skin sensitisation

S

Eye damage/irritation
4.3%

= 12 akutni toxicita 1
= 28 karcinogenita 2
= 153 akutni akv. tox. 1

= 11 reprodukcni tox. 1B

[ |
Cell mutageniticity
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Osud a efekty v ZP, dopady na zdravi ¢

= po aplikaci nastava distribuce a transformace pesticidu v prostredi )
= a kontaktu s mnoha necilovymi organismy v pudeé, vodé ... a clovékem!

Target pests
Sap sucker
Leaf miners
_.'::,."'.z ! Pesticide Falling Leaf chewers Non-target on Vel
T Insect pollinators § '
H%:-t_ \/ Application g | p Birds

Volatization Leaching Biodegradation
() ) b
' ,’ )

oundwate
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Par prikladu z velkych studii ...

= >75% decline of insects in 30 years in Germany
(Hallmann et al. 2017)

= |nsecticides lead to decline of bees
(Sanchez-Bayo et al. 2016)

= 70% of studies indicate negative effect of pesticides on soil organisms
(Gustone et al. 2021)
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Osud a efekty v ZP, —

Pesticide-Induced

dopady na Zd raVi Diseases

w Blzheimer's « Acthima
w Blirth Defacts
<« Camcer « Diabetes
W Learming Disabllities
« FParkinson's

Figure 16.1 Sunflower honey harvest in western France ()

Index 100 — average contributions 1988-1998

pesticide-induced-diseases-database/overview

https://www.beyondpesticides.org/resources/

120 115.21 v Reproductive
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100.17
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93.83 " m 91.61
80 8123
64.85 $289.2 Million Landmark Verdict
60| 5828 o Against Monsanto
42.77 ‘g
40 c./
20
0

1988 ' 1989 ' 1990 ' 1991 ' 1992 ' 1993 ' 1994 ' 1995 ' 1996 ' 1997 ' 1998 ' 1999 ' 2000 ' 2001

Gaucho® is authorised  RégentTS® is authorised ~ Gaucho® is banned for | 1 O Srpna 201 8 Odsouzeno Monsanto Vv
for sunflower for maize and sunflower  sunflower but still ~ R€gentTS® is also used : P - e A D
and maize seed-dressing wedonmaze  forsunfonerand - Kglifornii k pokuté 289 milionu dolaru (!!!) za
maize seed-dressing

. , ) ) neinformovani, ze Roundup muze zpusobit
Produkce slunecnicoveho medu v zapadni Francii rakovinu
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Kontrola rezidui pesticidu v potravinach

= Statni zemédeélska a potravinarska inspekce s
= kontrola bezpecCnosti potravin b

https://www.potravinynapranyri.cz

Tabulka 1: Zjisténé nalezy v ramci monitoringu cizorodych latek v roce 2018

X

X
Typ stanoveni n pozit % pozit N+ YN+
Kentaminanty 1101 434 30 4 8 07
Pesticidy 16
Q06 676 746 14 ’
- tuzemsko 0.6
159 107 67,3 1 ’
- EU
499 386 77.4 9 1.8
https://www.szpi.gov.cz/clanek/zprava-o- - dovoz 20
vysledcich-planovane-kontroly-cizorodych- 196 152 776 4
latek-v-potravinach-v-roce-2018.aspx - zeme puvodu neuvedena 0
52 31 59.6 0

I\/I U I\I I R E c E T 0 ) n — pocet vySetieni, N+ - pocet nadlimitnich nalezu, %N+ - podil nadlimitnich v %
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Monitoring vod

= Casty — rozsahlé monitoringy vod v EU diky WFD

= v CR kaZdoro&ni monitoring
o povrchové vody (zpravy povodi, zpravy CHMU, ARROW)
o podzemm voda (zpravy CHMU ARROW pasporty)




Vysledky monitoringu podzemnich vod CR

= ~700 monitorovacich mist

Pesticidy: 41% objektd nad limit

Zadné citlivé oblasti, zranitelné oblasti ani opatfeni !

prekroena referentni hodnota /
threshold value ex

= v¢. ~50 vodarenskych zdroju
o |:| desetyldesisopropylatrazin / DEDIA
| ~ 1 40 Iatek (VC_ 4 1 meta bOI ItU) E 2 6-dichlorbenzamid / 2, 6-dichlorobenzamide _

[ atrazin 2-hydroxy / atrezine 2-hydroxy
- desetylatrazin / DEA

- atrazin / atrazine

koncentrace nad mezi stanovitelnosti /
concentration above limif of quantification

koncentrace pod mezl stanovitzlnosti /
concentration below limit of guantification

= pres 40% objektl nad limit 0.1 ug/L
pro jednotlivy pesticid

= 31% objektu nad limit
pro sumu pesticidu

I:I prometryn [ prometryn
I:l acetachlor QA acetochlor OA

D acetochlor ESA [ acefochior ESA I:I chiortoluron | chiorotoluron
- alachlor OAJ alachlor OA E hexazinon ! hexazinone - isoproturon ! isoproturon
v - alachlor ESA / alachior ESA |:| metazachlor OA f melazachior OA l:l chloridazon / chioridazon - klopyralid / clopyralid
d I e KOd eS 2 O 1 7 - metolachlor QA f metalachior OA E metazachler ESA | metazachlor ESA g}ggﬁ:x; g'zspp;;:}f ﬂ;ﬁ;gﬂﬂg 3::;;;: ﬂl-i:‘; J
B etolachior ESA/ metofachior ESA [ vicPP ) McPP B S orcacon et deerhensi I ventzzon / beniazone l
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Nas vyzkum - pesticidy v orné pudé CR

36% soils with 2 3 simazine-2-hydroxy from :
pesticides over - trbuthylazine appiation FoRs N
0.01 mg/ke . &) atrazine-2-hydroxy — old residue & ‘

-

75 sites triazines
53 pesticides conazoles
15 transformation chloroacetanilides
products fenpropidin
QuEChERS diflufenican

https://www.stream.cz/adost/10028599-
zamorena-puda-alarmujici-vysledky-testu-

pudy-v-cesku

https://ct24.ceskatelevize.cz/veda/2376595-ceska-
zemedelska-puda-je-plna-pesticidu-vcetne-10-let-
zakazaneho-toxickeho-simazinu
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https://www.agromanual.cz/cz/index.php?page=clanky/ochrana-rostlin-a-pestovani/ochrana-obecne/rezidua-pesticidu-v-ornych-pudach-ceske-republiky
https://www.agromanual.cz/cz/index.php?page=clanky/ochrana-rostlin-a-pestovani/ochrana-obecne/rezidua-pesticidu-v-ornych-pudach-ceske-republiky
https://www.agromanual.cz/cz/index.php?page=clanky/ochrana-rostlin-a-pestovani/ochrana-obecne/rezidua-pesticidu-v-ornych-pudach-ceske-republiky
https://www.agromanual.cz/cz/index.php?page=clanky/ochrana-rostlin-a-pestovani/ochrana-obecne/rezidua-pesticidu-v-ornych-pudach-ceske-republiky
https://www.agromanual.cz/cz/index.php?page=clanky/ochrana-rostlin-a-pestovani/ochrana-obecne/rezidua-pesticidu-v-ornych-pudach-ceske-republiky
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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 takeé zahranicCni limity zalozené na vypoctu rizik byly Casto prekroCeny

Table 3
Total sum of the risk for all 75 monitored sites in the soil survey Hvézdova et al.

(2018). The sum of risk quotients (£RQsje) for a given site was calculated by
summing up all risk quotients for each pesticide residue quantified in the soil
sample. The calculated =RQsje were classified into four risk levels: high risk
(2RQsite = 1), medium risk (0.1 < ERQgjte < 1), low risk (0.01 < ZRQsje < 0.1) and
negligible risk (£RQsite < 0.01) (Sanchéz-Bayo et al., 2002).

Number of sites

High risk (ERQgj¢e = 1) 26
Medium risk (0.1 < ZERQste < 1) 34
Low risk (0.01 < ZRQsjte < 0.1) 9
Negligible risk (£RQsjte < 0.01) 3

MUNI RECETOX

CUPs contribution to the toxicity

at the site

100%
=103
8086
7006
60%
S0%
40%
30%
20%
10%

0%

m Epoxiconazole Atrazine -2-hydroxy ® Carbendazim

m Chlorpyrifos m Terbuthylazine

W S5-metolachlor m Boscalid W Cyproconazole

W Terbuthylazine-hydroxy

5 14 22

25 27 30 32 35 36 40 42

Monitored sites with RQ > 1

VasSickova et al. (2019), Chemosphere 216: 479-487.

m Atrazine-desisopropyl

46 49

53

Dimoxystrobin
m Difenoconazole

| Diflufenican

56 5% 65

68 69
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Pudy v EU

Pudy v EU (Silva et al. 2019)
e 317 pud, 76 latek
* 83% pud s alespon jednim pesticidem > LOQ
* 60% obsahuje smés latek az 13/vzorek
e 166 ruznych kombinaci smési

MUNI | RECETOX

0 residues< 1%

38



Studie Sprint v CR

30 pracovnich vdm’ v terénu, 10 tis. km
najezdéno po CR

24 poli (puda, zizaly, plodiny)

10 poli s odbéry hmyzu (3 kampané)

2 pole s dlouhodobym odbérem ovzdusi

3 potoky odbér zoobentosu, sedimentu a vody
5 rybniku a 1 feka odbér ryb a vody

rodinna farma

muZ a Zena ve spolecné domacnosti

- odbér prachu z domdcnosti

- Utast na workshopech

- odbéry vzorkl krve, moti, stolice, nosni vytér

- nosenf silikonového ndramku vzorkujiciho pesticidy z okolf

- vypInéni dotazniki o zdravotnim stavu, Zivotnim stylu a stravovani,
pouZivani pesticid(i a hospodafeni farmy

£
ki

26 farmaricich osob, 17 osob v sousedstvi, 24
osob kontrolnich

1118 kryozkumavek s krvi, 430 zkumavek s
moci, 330 zkumavek se stolici ...

18 krav a 18 slepic
pres 200 dotazniku

sousedé

muZ a 7ena ve spolecné domdcnosti,

nefarmarici, Zijici do nékolika stovek

metrii od poli

- odbéry vzorki krve, modi, stolice,
nosni vytér

- noden silikonového naramku
vzorkujiciho pesticidy z okoli

- vyplnéni dotaznfkd o zdravotnim
stavu, Zivotnim stylu a stravovani

ucastnici vzdaleni od zemédélstvi

muZ a Zena ve spole¢né domdcnosti, nefarmafici, Zijici min. 1000 m od zemédélskych
ploch, mohou ale nemusi konzumovat produkty farmy

- odbéry vzorkd krve, moéi, stolice, nosni vytér

—» noseni silikonovéha naramku vzorkujiciho pesticidy z okoli

- vyplnéni dotaznikd o zdravotnim stavu, Zivotnim stylu a stravovani

kresba: Viktorle Stépdnovd

pole a Zivotni prostiedi okoli farmy

- odbér vzorki pldy, plodin, ZiZal a hmyzu
- sledovani stavu véelstev v okolf

- pfipadné odbér vody a stav ryb

- pfipadné stav netopyr(

kravy, ovce, kozy, koné, prasata, slepice
- odbéry vzorkd krve, modi, stolice, pfipadné mléka &i vajec

— piipadné noSenf silikonového naramku vzorkujiciho
pesticidy z akolf

- piipadné odb&r vzorkd krmiv

MU T  RECETOX
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tida — EU a CR — poéty detekovanych

est Organicke

SP

FR

PT

HR

CH

Organicke

Organické
yly
PK A
(n=10) (n=10)
‘ Q
(n=10) (n=10)
Category

. >20 detekovanych latek
16-20 detekovanych latek
10-15 detekovanych latek

([}
M I
(n=10) (n=10)
(n=10) (n=10)
(n=10) (n=10)

. 0 detekovanych late

6-9 detekovanych latek
2-5 detekovanych latek

1 detekovana latka
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Celkova koncentrace (pug/kg) — LOGARITMICKA OSA !!!
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Hodnoceni a schvalovani pesticidu v EU



Hodnoceni a schvalovani pesticidu v EU

= cely systém je rozdélen na: ¥~

~-efsam

European Food Safety Authority

= hodnoceni a schvalovani u¢innych latek el Aim?&n;::;:r_}.EumpeaS;ppmul )
pro Celou EU “ . ”\\P/nrr Regulaﬁon
ch, "o “on 1107/2009 criteria |

Plant Protecti Approval crheria t —p Lol l
a roy non val cr or ¥ N
Product l--’an::tl\m substances and | T aaticn - '
= corresponding PPP |

= hodnoceni a povolovani pripravk

v Clenskych statech (po zénach) ¥ KZUZ\\

= velmi prehledna schemata celého procesu:

https://www.efsa.europa.eu/en/interactive-pages/pesticides-authorisation/
PesticidesAuthorisation

https://ec.europa.eu/food/plant/pesticides en
www.efsa.europa.eu/en/topics/topic/pesticides

MUNI RECETOX



https://www.efsa.europa.eu/en/interactive-pages/pesticides-authorisation/PesticidesAuthorisation
https://www.efsa.europa.eu/en/interactive-pages/pesticides-authorisation/PesticidesAuthorisation
https://www.efsa.europa.eu/en/interactive-pages/pesticides-authorisation/PesticidesAuthorisation
https://www.efsa.europa.eu/en/interactive-pages/pesticides-authorisation/PesticidesAuthorisation
https://www.efsa.europa.eu/en/interactive-pages/pesticides-authorisation/PesticidesAuthorisation
https://www.efsa.europa.eu/en/interactive-pages/pesticides-authorisation/PesticidesAuthorisation
https://www.efsa.europa.eu/en/interactive-pages/pesticides-authorisation/PesticidesAuthorisation
https://ec.europa.eu/food/plant/pesticides_en
http://www.efsa.europa.eu/en/topics/topic/pesticides

MUNI RECETOX

Budoucnost pesticidu (v EU)



Mozna reseni — dalsi problemy ?

= nanopesticidy 9 -
vopestiey B

= RNA interference
= GMO

GENETICALLY GEMETICALLY ROOTWORM
MODIFIED MODIFIED CELL

CORN CORN PLANT
CELL RNA 1
: . RNA

Western corn

reotworm \ SNFT gene
Rootworm Iingests \ @ - Is turmed
synthesized RNA off and
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Udrzitelné pouzivani pesticidu

= smeéernice 2009/128/EC (https://ec.europa.eu/food/plant/pesticides/sustainable use_pesticides en)
o NAP — narodni akcni plan pro pesticidy 2030 Targets for sustainable food production
o Integrovana ochrana rostlin PESTICIDES I sorvmeriossrs QY wmiacaoniaLs fonersec Exasams
o harmonizované indikatory riziK (uessecesses e 2R

N
= ,Farm to Fork" strategie EU e

(httpS:// ec.europa.eu/food/farm2fork en ) Reduce the overall Reduce nutrient Reduce sales of Increase the
use and risk of losses by 50% whilst antimicrobials for percentage of

chemical and retaining soil fertility, farmed animals and organically farmed
hazardous pesticides resulting in 20% less aguaculture land in the EU

Sustainable
Food Production

I European

#EUFarm2Fork  #EU

= velka vyzva pro vSechny: rarm.
jak dosahnout techto ambicioznich cilu? to For

Sustainable

Food
Processing &

Distribution

b- g

MUNI RECETOX bl



https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides/harmonised-risk-indicators_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides/harmonised-risk-indicators_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides/harmonised-risk-indicators_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides/harmonised-risk-indicators_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides/harmonised-risk-indicators_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides/harmonised-risk-indicators_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides/harmonised-risk-indicators_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides/harmonised-risk-indicators_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides/harmonised-risk-indicators_en
https://ec.europa.eu/food/plant/pesticides/sustainable_use_pesticides/harmonised-risk-indicators_en
https://ec.europa.eu/food/farm2fork_en
http://eagri.cz/public/app/srs_pub/fytoportal/fy-public/?k=0
http://eagri.cz/public/app/srs_pub/fytoportal/fy-public/?k=0
http://eagri.cz/public/app/srs_pub/fytoportal/fy-public/?k=0

ysledky ukazuji zablokovany
ystém pouzivani pesticidu

Potkaly se mechanismy a bariéry, které nyni stabilizuji soucasny
systém a udrzuji status quo a omezuji zmeny

Zablokovani je systémové, protoze existuje silna vzajemna / um
zavislost a vzajemné posilovani mechanismu a bariér "

Technologie (syntetické pesticidy) je natolik standardni a |
dominantni pristup, ze zména se zda byt prilis nakladna a obtizna

P9 SPRINT MUNT RECETOX

SUSTAINABLE PLANT PROTECTION TRANSITION


https://www.linkedin.com/in/ana-frelih-larsen-332b351/overlay/about-this-profile/
https://www.linkedin.com/in/ana-frelih-larsen-332b351/overlay/about-this-profile/
https://www.linkedin.com/in/ana-frelih-larsen-332b351/overlay/about-this-profile/

Biokontrola

mechanicka
kontrola

Analyza a monitorovani rizik,
systémy vcasného varovani

Casové a prostorovd rozmanitost
prostirednictvim vybéru plodin a odriid Prevence
(stridani plodin, meziplodiny, rozmanitost plodin),
hustoty vysadby, hnojeni, zavlazovdni, hospodareni
s rezidui

Soucashé res
. y . e environme
Restrukturalizace krajiny: rozmanitost a krajinné prvky problémé

biodiverz

dSPRINT §
https://www.inrae.fr/sites/default/files/pdf/European%20Pesticid E
Lrdpean
dE N e

e-Free%20Agriculture-Foresight-report-INRAE _08-11-23w.pdf

ABLE PLANT PROTECTION TRANSITION

=== Commission


https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf
https://www.inrae.fr/sites/default/files/pdf/European Pesticide-Free Agriculture-Foresight-report-INRAE_08-11-23w.pdf

Co si odneést ?

» Pesticidy — rozsahla a velmi problematicka skupina latek
= Lidstvu vyrazne pomahaji, ale také znacne skodi
= Kontaminace vody, pudy, dopady na ekosystémy i zdravi

= Nelze je vyloucCit z pouzivani, ale je treba hledat cesty ke snizeni
aplikovanych mnozstvi a nezadoucich dopadu

MUNI RECETOX 53
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Diky za pozornost!



