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PREDHOVOR

Vazeni ucastnici jubilejnych X. slovenskych rastlinolekarskych dni,

som rad, Ze slovenské rastlinolekarske dni sa dostdvaju postupne do povedomia domace;j
odbornej a Sirokej verejnosti, ateSia sa Coraz vicSe] oblube aj zahrani¢nych kolegov.
Jubilejné desiate slovenské rastlinolekarske dni organizuju Slovenska rastlinolekarska
spolo¢nost’ v Nitre a Slovenskd asocidcia ochrany rastlin so sidlom v Bratislave. Treba
zaroven poznamenat’, Ze zastitu nad X. slovenskymi rastlinolekarskymi dfiami rozhodnutim
ministra prevzalo Ministerstvo podohospodarstva arozvoja vidieka SR. Desiate SRD
prebiehaji formou medzinarodnej konferencie - za ucasti domacich odbornikov a odbornikov
z Ceskej republiky, Mad'arska, Rakuska a Holandska, ako aj odbornikov zastupujicich
CropLife Europe, ktora sidli v Bruseli.

Nosnou témou tohtoro¢nych rastlinolekarskych dni je téma s ndzvom ,,Digitalne a precizne
pol’'nohospodarstvo“, ktord nadvdzuje na predchadzajice témy, v sucasnosti mimoriadne
aktudlne. Boli nimi ,,Vplyv klimatickej zmeny na pol'nohospodarstvo, lesné hospodarstvo
a zdravotny stav rastlin“ (III. SRD Nitra 2009), ,,Ochranou vod k dosiahnutiu ich priaznivého
stavu® (V. SRD Nitra 2013), ,,Odpady z obalov v pol'nohospodarstve — ako s nimi d’alej
nakladat™ (VI. SRD Nitra 2015), ,,Bezpe¢nost’ a G¢innost’ v ochrane rastlin® (VII. SRD Nitra
2017), ,,Nové vyzvy v ochrane rastlin — cesta do budicnosti* (VIII. SRD Nitra 2019) a ,,Kam
kracas, ochrana rastlin (IX. SRD Nitra 2022).

Ako zaiste vSetci dobre vieme, v roku 2020 predloZila Eurdpska komisia ¢lenskym Statom dve
vyznamng¢ stratégie pre oblast’ pol'nohospodarstva. I$lo o stratégiu ,,Z farmy na stol” (Farm to
Fork, F2F) ao ,Stratégiu pre biodiverzitu do roku 2030“. Obe stratégie predkladaju
ambiciozne navrhy, ktoré sa dotykaju zniZovania pouzivania pripravkov na ochranu rastlin
(dalej len ,pripravkov) a hnojiv, vratane zvySovania vymery ekologického
pol'nohospodarstva. Ich uplatiovanie v praxi doteraz vyvoldva u pol'nohospodarov vela
otazok, ked'ze obe stratégie su kI'u€ové dokumenty pre napliianie ciefov Eurdpskej zelenej
dohody. Jednym z rozhodujtcich legislativnych dokumentov, ktory mal stanovit’ ako to bude
d’alej s pripravkami, bol ndvrh Nariadenia Europskeho parlamentu a Rady o udrzatelnom
pouzivani pripravkov na ochranu rastlin (SUR), ktoré malo nahradit’ platni smernicu
2009/128/ES o trvalo udrzatelnom pouzivani pesticidov (SUD). Ked'ze sa po dlhych
rokovaniach (jun 2022-februar 2024) o navrhu nariadenia v EP a ani v Rade nedosial ziadny
pokrok z ddévodu rozdielnych nazorov ¢lenskych Stitov na opatrenia vedice k zniZeniu
pouzivania pripravkov arizika pochadzajuceho zpouzivania pripravkov, hlavne tych
najrizikovejsich, tak k 31.marcu 2024 Eurdépska komisia stiahla ndvrh SUR.

[ ked” by sa zdalo, Ze rokovania o navrhu nariadenia (SUR) boli stratou ¢asu, nie je tomu
celkom tak. Zda sa, Ze otdzka nestoji v tom ako znizime pouZzivanie pripravkov, ale skor ako
modzeme priniest nové inovacie do rik polnohospodarov a podporit udrzatelné
pol'nohospodarske postupy. Pocas rokovani o SUR sme videli $iroky konsenzus o vyzname
bio-pesticidov, digitalneho a precizneho pol'nohospodarstva, ako aj integrovanej ochrany proti
Skodcom. Tento novy mandat sa, dufajme, zameria viac na tieto aspekty, priCom bude
vychadzat' z velmi potrebného dialégu s polnohospodarmi EU, ktory ako verime, pomdze
dosiahnut’ konecny ciel’, ktorym je udrzatel'nejsSia vyroba potravin.

Nasa dne$na konferencia ,Digitadlne a precizne polnohospodarstvo™ prinasa digitalne
a precizne nastroje, ktoré pomdhaji farmarom optimalizovat’ pouZivanie pol'nohospodérskych
vstupov, ako su pripravky, hnojiva, osiva a sadiva. Tieto nastroje su kl'icové pre pomoc pri
ochrane prirodnych zdrojov, ochrane biodiverzity, ako aj pri pomoci polnohospodarom
znizovat’ rizikda a dopady pripravkov. Treba poznamenat’, Ze priemysel ochrany rastlin sa
prostrednictvom svojich ¢lenov zaviazal investovat’ 10 miliard EUR do vyvoja digitalnych a



preciznych nastrojov, ako aj vyskolit' 1 miliéon farméarov v bezpecnom pouzivani tychto
technologii do roku 2030. Zavedenie tychto nastrojov vSak zavisi od spravne nastavenej
legislativy, vratane narodnych akénych planov a poskytovania potrebnej finan¢nej a odborne;j
podpory. Cielom nasej konferencie je preto stimulovat’ pouzivanie digitalnych a preciznych
nastrojov vratane digitalnych podpornych systémov v ochrane rastlin na Slovensku.

Som presvedceny, ze konferencia prispeje nielen k vymene nazorov ak ziskaniu novych
poznatkov v ochrane rastlin, ale zarovein umozni ucastnikom konferencie, ktori sa zc¢astnia
jej ukazkovej — demonstracnej Casti na vystavisku Agrokomplex, oboznamit’ sa s prinosom
novych trendov vratane preciznej aplikacie pre prax.

Dovol'te mi popriat’ vS§etkym ucastnikom jubilejnych X. slovenskych rastlinolekarskych dni,
slovenskym aj zahrani¢nym, aby stravili v Nitre prijemné chvile, a pritom nacerpali nové
poznatky, skusenosti a informacie.
Zaroven mi dovol'te vopred sa pod’akovat’ vSetkym prednédsajicim za ich namahu a ¢as pri
priprave svojich prednaSok a abstraktov, a taktiez vSetkym spoluorganizdtorom, ktori sa
podiel’ali na priprave a uskuto¢neni tejto konferencie.
Verim, Ze si ich priazen ziskame aj pri organizovani dal§ich odbornych podujati
a nasledovnych rastlinolekérskych dni.

S pozdravom

Ing. Jozef Kotleba

Slovenska rastlinolekarska spolo¢nost’, predseda

PREFACE

Dear participants to X Slovak Plant Health Days,

I am glad that Slovak plant health days slowly come into the notice of both professional and
general public as well as more and more favoured by our foreign colleagues. These jubilee X
Slovak Plant Health Days are organised by the Slovak Plant Health Society in Nitra, jointly
with the Slovak Crop Protection Association in Bratislava. At the same we have the honour to
that the Ministry of Agriculture and Rural Development of the Slovak Republic has taken its
patronage over the Days. X Slovak Plant Health Days are held as an international conference
with the participation of domestic experts and foreign experts from Austria, Czechia, Hungary
and the Netherlands, as well as experts representing CropLife Europe seated in Brussels.

The leading issue of this year's plant health days is “Digital and precision agriculture”
interlocked with the previous issues that are extraordinary topical in our days, such as “Impact
of climate changes on agricultural crops and forest and on health condition of crops™ (III
SPHD Nitra, 2009), “How to protect water in order to achieve its favourable state” (V SPHD
Nitra, 2013), “Packaging waste in agriculture — how to manage it” (VI SPHD Nitra, 2015),
”Safety and efficiency in plant protection” (VII SPHD Nitra, 2017), “New challenges in plant
protection — the way to the future” (VIII SPHD Nitra, 2019), and "Where are you heading,
plant protection?” (X PHD Nitra 2022).

As all of us surely know, two present strategies were introduced by European Commission to
member states in 2020, namely Farm to Fork (F2F) and EU Biodiversity Strategy for 2030.
Both of them introduce their ambitious proposals that concern the reduction in the use of plant
protection products (hereinafter solely as ,,products®) and fertilisers, including the increase in
organic farming acreage. The practical implementation hitherto raises numerous questions
among EU farming community, as the both strategies are key ones to achieve aims of the
European Green Deal. The draft Regulation by the European Parliament and European
Council on sustainable use of plant protection products (SUR), which had to replace the valid
Directive 2009/128/EC on sustainable use of pesticides (SUD), was one from the decisive
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legislative documents intended to establish, what the situation with plant protection products
may be. Whereas even after long negotiations from June 2022 to February 2024 — due to
different opinion by Member States concerning the measures leading to reduced used of plant
protection products and therefrom emanating risks, in particular resulting from those most
hazardous ones — no progress has been made neither on the European Parliament nor in the
European Council, the European Commission withdrew on its draft SUR on 31 Mach 2024.

Even the negotiations about the draft SUR may seem to be only a loss of time; it is truly not
the case. The question appears not how we are going to reduce pesticides, but rather how we
can bring new innovations into farmers' hands encourage a sustainable farming practices.
During the negotiations of the SUR we saw a broad consensus on the importance of
biopesticides, digital and precision agriculture as well as IPM. His new mandate will
hopefully focus more on these aspects, while emanating from so much needed dialogue with
EU's farmers, which —as we do believe — will help to achieve our ultimate common aim to
make food production more sustainable.

Our today's conference “Digital and Precision Agriculture” brings about digital and precisions
tools that may assist farmers to optimise the use of production inputs, such as plant protection
products, fertilisers and seeds are. The said tools are key ones to helping preserve natural
resources, safeguard biodiversity and support producers to mitigate risks and impacts of
pesticides. One has to point out that the members of plant protection products industries made
their commitment to invest (until 2030) 10 milliards euros into digital and precision tools.
However, any implementation of such tools depends on suitably adaptation of legislative
formula, including Member States' national action plans and providing the necessary financial
and technical support. Our Conference has set for its aim to enhance the use of digital and
precision tools, including digital and supportive systems in the plant protection in Slovakia.

I am convinced that our Conference will contribute not only to the exchange of opinions and
gain of new knowledge, but also enable to those participants who will take part in the
demonstration held on the second day of the Conference at Agrokomplex Exhibition Site to
familiarise themselves with contributions to farming practices as made by new trends,
including those in precision application.

Permit me to wish to all, both Slovak and foreign participants to X Slovak Plant Health Days
that they experience pleasant moments in Nitra and draw new knowledge, experience and in
information.

At the same time, I permit myself to express beforehand my thanks to all lecturers for their
efforts and time spent to prepare their presentations and abstracts as well as to all co-
organisers, which have co-participated to prepare our Conference.

I believe in gaining their favour also in our organising of other technical events and further
plant health days.

With kind regards,
Jozef Kotleba
President of the Slovak Plant Health Society
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changes have been brought about to farmers in Slovakia?
V SPHD 2013, Nitra, Mikado Hotel, 9-10 Oct 2013

How to protect water in order to achieve its favourable state
VI SPHD 2015, Nitra, Mikado Hotel, 20-21 Oct 2015

Packaging waste in agriculture — how to manage it
VII SPHD 2017, Nitra, Mikado Hotel, 17-18 Oct 2017

Safety and efficiency in plant protection
VIII SPHD 2019, Nitra, Mikado Hotel, 15-16 Oct 2019

New challenges in plant protection — the way to the future
IX SPHD 2022, Nitra, Mikado Hotel, 11-12 Oct 2022
Where are you heading, plant protection?

X SPHD 2024, Nitra, Mikado Hotel, 22-23 Oct 2024

Digital and precision agriculture
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CROPLIFE EUROPE: NASA VIZIA TRVALE UDRZATEENEHO
POLCNOHOSPODARSTVA

Emma BROWN
CropLife Europe, Rue Guimard 9, 1040 Brusel, Belgicko

Abstrakt

Trvale udrzateI'né pol'nohospodarstvo je jedinou vpred, aby sme vedeli ¢elit’ trojitej vyzve,
ato vyrobe zdravych a cenovo dostupnejSich potravin, lepsej stabilite zivotného prostredia
a lepSiemu Zivobytiu pol'nohospodérov. Pre buducnost’ pol'nohospodarstva si kI'a¢ovymi jeho
socialne, environmentalne a ekonomické rozmery. Napriek uz vyvinutému asiliu musime este
vykonat’ viac potrebného. Ak Eurdpska tnia bude schopnd podporovat trvale udrzatelnt
vyrobu potravin a zahrnit' do nej novatorské postupy, potom zvysi svoju potravinova
bezpecnost, napomoze eurdpskemu pol'nohospodérstvu poradit’ si so vSetkymi kIi¢ovymi
vyzvami a svojim dielom prispeje k Cielom OSN v oblasti trvale udrzateIného rozvoja
(SDG).

Pestovatelia v EU hraju pri ochrane Zivotného prostredia, zachovavani vidieckej krajiny
a podpore roznorodosti prirody veducu ulohu. Prekvitajica pol'nohospodarska vyroba
nielenze podporuje dobrt Zivotnu uroven pol'nohospodarov a ich rodin, ale tiez vo vidieckom
prostredi vytvara pracovné miesta a prispieva k potravinovej bezpe¢nosti Eurdpy a sveta.

Trvala udrzatel'nost’ je mozna len vtedy, ked” poI'nohospodari budi mat pre svoje podnikania
poruke taky zivotaschopny model, ktory berie na zretel’ silu Eurdpy, ato jej rd6znorodost’.
Ramec eurdpskej politiky sa preto musi budovat’ na verejnych a sukromnych podnetoch,
zameranych na dohodnuté vystupy, vyhybat’ sa prili§ Specifické rieSenia a byt dostatocne
pruznym na to, aby pol'nohospodarom umozioval prijimat’ také prevadzkové systémy, ktoré
vytvoria pozadované vystupy

Europske pol'nohospodarstvo zaroven ostava zapojené do medzindrodného a na pravidlach
zaloZzeného pol'nohospodarstva. Je kl'dicovym kolieskom svetového agro-potravinarskeho
systému a vyzaduje si pravidla, ktoré zaru¢ia spravodlivi sut’aZ medzi ponohospodarmi v EU
a ich protivnikmi v tretich krajinach so su¢asnym uznanim a prispdsobenim nastrojov, ktoré si
rozdielne vyrobné a pestovatel'ské podmienky vo svete vyzaduju. Pre dosiahnutie
stanovenych ciel'ov SDG je podstatné, aby sa vyuzitie zdrojov ¢o najucinnejsie rozdelilo.

Inovécia, podporovand napomocnym, predvidatelnym, ana vedeckych poznatkoch
zalozenym legislativnym ramcom je kIuovym na vybavenie polnohospodarov v EU
nevyhnutnym suborom nastrojov na trvale udrzatelné dordbanie bezpecnych, zdravych
acenovo dostupnych potravin. A inovaciu zamerané iniciativy by mali zapajat’ aj
pol'nohospodérov a mali by im zabezpecovat pristup k najnovsim vysledkom, aby tito mohli
svoje vyrobné vstupy optimalizovat’ bez toho, aby vyustili do nepriaznivych vystupov.

Sektor ochrany rastlin je nepochybne sucastou tohto rieSenia a je pripraveny tento prechod
podporovat’ tym, Ze pestovatelom spristupni pestry subor nastrojov obsahujlci inovativne
rieSenia. Aby sme kl'i¢ové ciele dosiahli a chopili sa prilezitosti, musia tvorcovia prislusnej
politiky v EU nielen ulah¢it pristup k uplnému stboru nastrojov, primeranej finanénej
podpore a prenosu znalosti, ale aj také legislativne prostredie, ktoré sa bude zameriavat’ do
buducnosti a na pozadované ciele.

CropLife Europe je eurdpskou organiziciou, zastupujucou eurdpsky sektor ochrany rastlin,
zahrnajuci 23 ¢lenskych spoloc¢nosti a 32 narodnych zaujmovych zdruzeni. CropLife Europe
a jej ¢lenské spolocnosti plne podporuju a chrania zaujmy novatorstva a vedecky podlozenych
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rieSeni pre trvale udrzatelné pol'nohospodarstvo (t.j. konvenéné pripravky na ochranu rastlin,
biopesticidy, digitalne a presné pol'nohospodarstvo a biotechnoldgie v rastlinnej vyrobe).

Kraéové slova: trvale udrzatelné polnohospoddrstvo, vidiecke oblasti, inovdcie

CROPLIFE EUROPE: OUR VISION FOR SUSTAINABLE
AGRICULTURE

Emma BROWN
CropLife Europe, Rue Guimard 9, 1040 Brussels, Belgium

Abstract

Sustainable agriculture is the only way forward to address the triple challenge - making
healthy diets more affordable, improving environmental sustainability, and ensuring better
livelihoods for farmers. The social, environmental, and economic dimensions of sustainability
are crucial to the future of agriculture. Despite the efforts made already, more needs to be
done. If the European Union can support the acceleration of sustainable food production and
the uptake of innovation, it will increase food security, help address all the key challenges
faced by EU agriculture and contribute to the United Nations Sustainable Development Goals
(SDGs).

EU farmers play a leading role in protecting the environment, preserving rural landscapes, and
promoting biodiversity. A thriving agricultural industry will not only support a fair standard
of living for farmers and their families but also create jobs in rural areas and contribute to
both European and global food security.

Sustainability will only happen if farmers have a viable business model that respects Europe’s
strength: its diversity. The policy framework should therefore be built on public and private
incentives aimed at agreed outcomes, avoid prescription of specific solutions, and be
sufficiently flexible to allow farmers to implement farm systems that deliver on the agreed
outcomes.

At the same time, EU agriculture remains integrated into international, rules-based trade. It is
a key cog in the global agri-food trade system and requires rules that ensure fair competition
between farmers in the EU and their counterparts in third countries, while also recognising
and enabling the tools required for different agronomic conditions around the world. The most
efficient allocation for resource use on a global scale is essential to achieve global SDG goals.

Innovation, supported by an enabling, predictable, and science-based regulatory framework, is
key one to helping provide EU farmers with the necessary tools to produce safe, healthy, and
affordable food sustainably. Innovation-oriented initiatives should be inclusive, ensuring
farmers have access to the latest developments to optimise farming inputs without
compromising outputs.

The crop protection sector is part of the solution and ready to support this transition by
providing farmers with access to a diverse toolbox containing innovative solutions. In order to
address the key objectives and seize the opportunities, it is crucial that EU policymakers
facilitate access to a full toolbox, adequate financial support and knowledge transfer as well as
ensuring a future-oriented, outcome-based regulatory environment.

CropLife Europe is the European organisation representing the European crop protection
sector, including 23 company members and 32 national associations. CropLife Europe and its
members champion innovative and science-based solutions for a sustainable agriculture (i.e.
conventional plant protection products, biopesticides, digital and precision agriculture and
plant biotechnology).
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Co QAKA SLOVENSKO V NAJBLIZSICH ROKOCH V OBLASTI
POUZIVANIA PRIPRAVKOV NA OCHRANU RASTLIN

Bronislava SKARBOVA
Ministerstvo pddohospodarstva a rozvoja vidieka, Dobrovicova 12, 812 66 Bratislava,
Slovensko

Abstrakt

Nariadenie Europskeho parlamentu a Rady o udrzatelnom pouzivani pripravkov na ochranu
rastlin (SUR), ktoré malo nahradit’ platni smernicu 2009/128/ES o trvalo udrzateInom
pouzivani pripravkov na ochranu rastlin (SUD), bolo prvykrat predstavené v juni 2022
v kontexte naplfiania ciefov Europskej zelenej dohody a z nej vyplyvajicich stratégii v oblasti
pripravkov na ochranu rastlin. Po 19 mesiacoch rokovani o navrhu Europsky parlament néavrh
zamietol a ani v Rade sa nedosiahol ziadny pokrok z dovodu rozdielnych nazorov ¢lenskych
Statov na opatrenia, veduce k znizeniu pouZivania arizika pochéadzajuceho z pouzZivania
pripravkov na ochranu rastlin, hlavne tych najrizikovejSich. Vo februari 2024 Eurdpska
komisia oznamila umysel navrh SUR k 31. marcu 2024 stiahnut’.

Napriek spornym nazorom niektoré ustanovenia SUR su prospes$né ako pre ochranu rastlin tak
aj pre zvysenie ochrany zdravia l'udi a Zivotného prostredia a preto je tcelné ich premietnut’
do prehibenia implementacie doteraz platnej smernice SUD. SUD je ramcovou smernicou
poskytujicou ¢lenskym Statom dostatocnu flexibilitu pri identifikovani néstrojov a kreovani
potrebnych opatreni, ako aj pri zavaddzani a podpore novych technologii.

Spravna implementacia SUD je stdle Zivym procesom a musi reflektovat’ na meniace sa
podmienky v ochrane rastlin. Je potrebné prehodnotenie existujicich opatreni v suvislosti
s pol'nohospodarskou praxou ale aj s praxou ochrany rastlin v urcitych nepol'nohospodarskych
oblastiach, ako je napriklad udrzba verejnej zelene. Prepojenie navrhovanych opatreni na
moznosti vyplyvajice z nariadenia 1107/2009 je predpokladom pragmatického pristupu.

Kraéové slova: pripravok na ochranu rastlin, pesticid, ochrana rastlin, udrzatelné
pouzivanie, udrzatelné polnohospodarstvo, SUR, SUD

WHAT AWAITS SLOVAKIA IN THE COMING YEARS IN THE AREA
OF THE USE OF PLANT PROTECTION PRODUCTS

Bronislava SKARBOVA
Ministry of Agriculture and Rural Development, Dobrovicova 12, 812 66 Bratislava, Slovakia

Abstract

The Regulation of the European Parliament and of the Council on the Sustainable Use of
Plant Protection Products (SUR), which was to replace the current Directive 2009/128/EC on
the Sustainable Use of Plant Protection Products (SUD), was first introduced in June 2022 in
the context of meeting the objectives of the European Green Deal and the resulting strategies
in the field of plant protection products. After 19 months of negotiations on the proposal, the
European Parliament rejected the proposal and no progress was made even in the Council due
to the different opinions of the Member States on the measures leading to the reduction of the
use and the risk arising from the use of plant protection products, especially the most risky
ones. In February 2024, the European Commission announced its intention to withdraw the
SUR proposal as of March 31, 2024.
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Despite controversial opinions, some provisions of the SUR are beneficial both for the
protection of plants and for increasing the protection of human health and the environment,
and therefore it is expedient to reflect them in the deepening of the implementation of the
currently valid SUD. The SUD is a framework directive providing member states with
sufficient flexibility in identifying tools and creating the necessary measures, as well as in
introducing and supporting new technologies.

The correct implementation of the SUD is still a living process and must reflect the changing
conditions in plant protection. There is a need to re-evaluate the existing measures in
connection with agricultural practice but also with the practice of plant protection in certain
non-agricultural areas, such as the maintenance of public greenery. Linking the proposed
measures to the possibilities arising from Regulation 1107/2009 is a prerequisite for a
pragmatic approach.

Keywords: plant protection product, pesticide, plant protection, sustainable use, sustainable
agriculture, SUR, SUD

OCHRANA RASTLIN A EKOLOGICKE MVO - JEDNO VELKE
NEDOROZUMENIE

Timo KUNTZLE Dipl.-Ing. sc.agr., pol'nohospodarsky Zurnalista, autor knihy ,,Landverstand
(Duch vidieka)*
Stuidtiroler Str.2, A-9100 Volkermarkt, Raktsko

Abstrakt

Prezentacia sa venuje téme ,,Ochrana rastlin aekologické mimovladne organizacie® a
zdoraziiuje bezné nedorozumenia, ku ktorym dochadza pri verejnej diskusii o pouZzivani
pripravkov na ochranu rastlin (PSM). Ukazuje sa, ze mnohé predpoklady o pesticidoch
nezodpovedaju realite. Napriklad, rieSi sa nedorozumenie, Ze pesticidy si vyndlezom
korporacii, aj ked’ 99,99 % pripravkov na ochranu rastlin, ktoré ¢lovek v potravinach prijima,
pochadza z prirodnych zdrojov. Dalej sa vysvetluje, Ze sa pouZivanie pripravkov na ochranu
rastlin neobmedzuje len na pol'nohospodarstvo. Pesticidy sa pouzivaju aj v inych oblastiach,
ako su dezinfekéné prostriedky alebo spreje proti komarom. Daldim déleZitym bodom je
pouzivanie pojmu ,,jed v absolutnom a zovSeobecnenom zmysle, a to podla hesla ,.jed je
jed.” V skuto¢nosti moze byt toxickou kazdy latka, dokonca aj ¢ista voda. Toxicita latky vzdy
zavisi od prijatej] davky. Latky ako kuchynskd sol' alebo kofein mézu byt vo velkych
mnozstvach rovnako smrtel'né ako zname jedy, ale v malych mnozstvach su neskodné alebo
dokonca nevyhnutné pre zivot.

Prezentécia tiez spochybriuje presvedcenie, Ze striedanie plodin a zdravotny stav pddy mozu
sami o sebe zabranit’ napadnutiu $kodcami. Hoci tieto postupy maju pozitivne u€inky a su
nevyhnutné, Gasto nepostatujii na rieSenie vietkych problémov so $kodcami. Dalie
nedorozumenie sa tyka strachu z rezidui pripravkov na ochranu rastlin v potravinach. Studie
ukazuju, Ze tieto zvySky su zvyc¢ajne hlboko pod zakonnymi limitmi a nepredstavuju vazne
zdravotné riziko. Na zaver sa rieSi otazka ubytku biodiverzity a obvinenie, Ze hlavnou
pri¢inou su pesticidy. V skuto¢nosti k vymieraniu druhov prispieva mnoho faktorov, ako je
strata biotopov alebo Struktira krajiny. Prezenticia spochybriuje aj ulohu ekologického
pol'nohospodarstva z hladiska vynosov, biodiverzity a klimy, pricom zdoraznuje vys$Siu
potrebu pody a nizSie vynosy ekologického polnohospodarstva. Na zaver sa diskutuje o
vplyve Zeleného eurdpskeho dohovoru (Green Deal) na pol'nohospodarstvo a ceny potravin,
priCom sa poukazuje na potencidlne negativne U¢inky na polnohospodarske vynosy, ceny a
zivotné prostredie (v dosledku zvyseného odlesiiovania).
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Krlaéové slova: ekologické MVO, jed, riziko, biodiverzita, ekologické polnohospoddrstvo,
Europska zelenda dohoda

PLANT PROTECTION AND ENVIRONMENTAL NGO — THE GREAT
MISUNDERSTANDING

Timo KUNTZLE Dipl.-Ing. sc.agr., Agricultural journalist, author of “Landverstand (Spirit of
the Countryside)*
Siidtiroler Str.2, A-9100 Volkermarkt, Austria

Abstract

The presentation addresses the topic of "Plant Protection and Environmental NGOs" and
highlights common misunderstandings in the public debate about the use of plant protection
products (PSM). It shows that many assumptions about plant protection products do not
reflect reality. For example, the misunderstanding that plant protection products are an
invention of corporations is discussed, although 99.99% of the plant protection products
humans ingest are of natural origin. Furthermore, it is pointed out that the use of plant
protection products is not limited to agriculture. Plant protection products are also used in
other areas, such as disinfectants or mosquito sprays. Another important point is the use of the
term "poison" in an absolute and generalized way, as in the phrase "poison is poison". In fact,
any substance can be toxic, even pure water. The toxicity of a substance always depends on
the dose. Substances like table salt or caffeine can be just as deadly in large quantities as well-
known poisons but are harmless or even essential in small amounts.

The presentation also questions the belief that crop rotation and soil health alone can prevent
pest infestations. While these practices have positive effects and are essential, they are often
not enough to solve all pest problems. Another misconception addresses the fear of plant
protection product residues in food. Studies show that these residues are usually far below
legal limits and pose no serious health risk. Finally, the issue of biodiversity loss and the
accusation that plant protection products are the main cause is discussed. In reality, many
factors, such as habitat loss or landscape structure, contribute to species decline. The
presentation also questions the role of organic farming in terms of yields, biodiversity, and
climate, highlighting the higher land requirements and lower yields of organic farming.
Finally, the impact of the EU Green Deal on agriculture and food prices is discussed, pointing
to potential negative effects on crop yields, prices, and the environment (due to increased
deforestation).

Key words: environmental NGO, poison, risk, biodiversity, organic agriculture, Green Deal

USTREDNA SKUSOBNA PRE DIGITALIZACIU A SKI'JSOBNE
TECHNOLOGIE PRI POI}NOHQSPODARSKEJ ODBORNEJ SKOLE V
HOLLABRUNNE (DOLNE RAKUSKO)

Franz ECKER Bsc, hlavny technik pre pol'nohospodarske odborné skoly
Sonnleitenweg 2, 2020 Hollabrunn, Rakusko

Abstrakt

Pol'nohospodarska odbornd Skola v dolnorakiskom Hollabrunne pdsobi ako ustredna
skusobnia pokusnych technologii pre pol'nohospodérske odborné skoly Dolného Rakuska.
Pokusné technoldgie st vel'mi Specidlnou adrahou zalezitostou, a preto si zustredia
v Hollabrunne rozmiestnené a vyuzivaju sa v 7 Skolskych zariadeniach Dolného Rakuska.
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Pol'nohospodarska odborna skola v Hollabrunne vSak zodpoveda za prepravu, pouZzivanie,
prevadzku a udrzbu tejto Specidlnej mechanizacie.

Prostrednictvom  skuSobnictva uz okolo 10 rokov  zaoberaju  digitalizaciou
v pol'nohospodarskej vyrobe. Vymeriavanie skuSobnych parciel si vyzaduje prisnu
rovnobeznost riadkov. Na dosiahnutie tohto ciel’a si pred niekol’kymi rokmi si svoju cestu do
praxe naSiel traktor vybaveny zariadeniami pre GPS a RTK (kinematické polohovanie
v redlnom case). GPS signal po prekonani pociato¢nych tazkosti pracuje teraz s vynimocnou
spolahlivostou. Sejac¢ky na pripravu pokusnych parciel su ovladané GPS signalom.

V pol'nom pokusnictve sa dodnes tiez vyuziva konvenénd pol'nohospodarska mechanizécia,
vdac¢sinou na udrziavanie pokusnych parciel ana vykonavanie presnych pokusov.
V Hollabrunne nam pre tento ucel sluzi postrekova¢ Amazone s plne automatizovanym
ovladanim aplika¢nej davky, jednotlivych sekcii a vySkového nastavenia ramien, ako aj
¢istenia vnutornych povrchov postrekovaca. Vyuziva sa tiez rozmetavadlo umelych hnojiv
s plne automatizovanym davkovanim a moznym nastavenim $irky 16 sekcii. Obidva stroje sa
tiez pouzivaju pri Specifickom obrabani ornej pody po sekciach.

Na vyhodnotenie rastlinnych spolocenstiev pre potreby minimalneho obrabania sa zhotovuju
satelitné snimky a/alebo zdznamy urobené zdronov vybavenych multispektralnymi
kamerami. Na toto sa vyuzivaja drony Phantom 4 Multispectral od spolo¢nosti DJI. Na
vytvaranie  aplikaénych mép  vyuzivane rakusky  polnohospodarsky  software
Agrarcommander pre satelitné obrazy a software PIX4D field pre dronmi zhotovené obrazy.
Multispektralnym zobrazovanim pokusné parcely vyhodnocujeme na uspokojivej Urovni
a tym usetrime urcité hodnotenia. Uz 3 roky bezi nas vyzivarsky pokus v ozimnej pSenici, pri
ktorom sa na zdklade multispektralnych obrazov vypocitava odhadovany vynos
a prisposobuju sa davok dusika. Ako kontrolny variant slizi konvenéne hnojena Cast’ porastu
s aplikéciou 3 davok dusika.

Uz spominany polnohospodarsky software Agrarcommander sa na polnohospodarskej
odbornej Skole tiez pouziva ako register pddy. Sjeho pomocou sa vykonava povinna
evidencia a celkové aplikacie v podniku. Planuje sa tiez agrotechnika, hnojenie a ochrana
rastlin. Zaznamenavaju sa vysledky rozboru podnych vzoriek a tieto sa potom bert do tvahy
pri planovani hnojenia. Nasleduje preskimanie odsthlasenych opatreni, terminov, a podobne
podl'a nastaveného dotacného programu.

Pri vzdelavani a pokusoch v polnohospodarskej odbornej Skole v Hollabrunne dostala
digitalizacia v pol'nohospodarstve vysoku prioritu. Téato skutocnost svojou presnostou
a Setrenim prevadzkovych nakladov vyznamne prispieva k ochrane zivotného prostredia.

Kraéové slova: digitalizdcia, GPS, RTK, drony DJI, Multispectral, Agrarcommander

DIGITALISATION AND TEST TECHNOLOGY CENTRAL RESEARCH
CENTER LFS HOLLABRUNN - PROVINCE OF LOWER AUSTRIA

Franz ECKER Bsc, Chief technician forAgricultural Schools Lower Austria
Sonnleitenweg 2, 2020 Hollabrunn, Austria

Abstract

Agricultural College in Hollabrunn — Lower Austria - is the central test centre for
experimental technology of the agricultural technical schools of the province of Lower
Austria. Test technology is very special and expensive and is therefore used from the centre
Hollabrunn to 7 school locations in Lower Austria. The Agricultural College Hollabrunn is
responsible for the transport, use, operation and maintenance of these special machines.
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Through testing, it’s dealt with digitalization in agricultural technology about 10 years ago.
To create the trial plots exactly parallel is required. For this goal, the first tractor with GPS
(Global Positioning System) and RTK (Real Time Kinematic Positioning) found its way into
practise some years ago. After initial difficulties, with the reliability of the GPS signal it
works excellently today. The plot seeders are now precisely controlled by GPS.

Conventional agricultural technology is also used in the field trials, mostly for the
maintenance of the trial plots or for the creation of an exactly trial. In Hollabrunn, an
Amazone sprayer with fully automatic application rate control, section control, distance
control (height adjustment of the beam) and fully automatic interior cleaning is available for
this purpose. A fertiliser spreader with fully automatic application rate control and 16-fold
section control is also used. Both machines are also used for site-specific cultivation of arable
land.

To assess the plant population as a basis for partial cultivation, satellite images or recordings
with the existing drone with a multispectral camera are used. To do this, the DJI drone applies
"Phantom 4 Multispectral". To create the application maps, the Austrian agricultural software
"Agrarcommander" for satellite images and the software "PIX4D field" for the drone images
is available. With the multispectral images is worked on whether to bring about a satisfactory
assessment of the trial plots and whether certain credit ratings can be saved. For 3 years in a
winter wheat fertilization trial, in which the yield expectation with multispectral images was
calculated and adjust the N applications to it, the system worked satisfactory. As a control, the
remaining part of the field is fertilized conventionally with 3 N applications.

The already mentioned agricultural software "Agrarcommander” is also used as a field index
at the agricultural college. The mandatory records and the entire application planning of the
company are thus carried out. It is also used to plan cultivation, fertilisation and plant
protection. Soil sample results are recorded and taken into account in fertilisation planning.
There will be a review of the measures after approval, dates. etc. according to the
discontinued funding program.

At the Hollabrunn Agricultural College, digitalization in agriculture has a high priority in
teaching and experimental operations. This makes a significant contribution to protecting the
environment through accuracy and savings in operating resources.

Key words: digitalization, GPS, RTK, DJI drones, Multispectral, Agrarcommander

DRONY: MADARSKA PRAVNA UPRAVA LETECKEJ APLIKACIE
DRONMI

Géza GABRIEL
Ministerstvo pol'nohospodarstva, Kossuth Lajos tér 11., H-1055 Budapest’, Mad’arsko

Abstrakt

Zaujem o pouzivanie dronov (bezpilotnych leteckych prostriedkov) pri ochrane rastlin rastie
vzhl'adom vel'koplosné vyuzivanie postupov presného pol'nohospodarstva.

7da sa, Ze tato nova technoldgia pontika mnoho moznosti a rieSeni a v urcitych pripadoch je
dokonca teraz dopyt po pouzivani dronov.

Co sa tyka dronov, st to lietadl4, ktorych vyuZivanie ako zariadeni na aplikaciu pripravkov na
ochranu rastlin sa zarad’uje ako letecka aplikacia, ktora treba povolit' len v osobitnych
pripadoch. Treba preto prijat’ mad’arska pravnu upravu leteckej aplikdcie. V roku 2022 bol
v Mad’arsku, ako vSeobecné pravidlo pre letecku aplikaciu, vydany ministersky vynos
¢. 44/2005/FVM-GKM-KvVM.
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Novelizovany ministersky vynos stanovil osobitni podmienku pre drony, aby sa
pestovatelom spristupnila tato nova technoldgia, chranilo sa zivotné prostredie a zaroven sa
dosiahli ciele, stanovené pre bezpecnost’ potravin.

Za obdobie 2 rokov od nadobudnutia jeho u¢innosti sa dosiahli isté skdsenosti, ktoré nas
povedu k d’al§im oc¢akdvaniam.

Stiahnuty navrh SUR tieZ obsahuje istd iniciativu spojenu s aplikaciou pripravkov na ochranu
rastlin s vyuzitim dronov. Bez ohl'adu na stiahnutie SUR je dolezité, aby si aplikacia dronmi
uchovala na urovni EU vysoku prioritu s cielom lepsie reagovat’ na kladné dosahy novych
technologii na trvale udrzatel'né pol'nohospodarstvo.

Kracové slova: drony, drony v ochrane rastlin, presné polnohospoddrstvo, leteckd aplikdcia,
legislativny ramec, legislativne podmienky

DRONES: HUNGARIAN LEGISLATIVE BACKGROUND ON AERIAL
SPRAYING BY DRONES

Géza GABRIEL
Ministry of Agriculture, Kossuth Lajos tér 11., H-1055 Budapest, Hungary

Abstract

The interest of use of drones (aircrafts without pilots) in plant protection is growing due to the
large-scale application of the precision agricultural methods.

It seems that this new technology offers many possibilities and solutions, and in certain cases
there is demand for the applications of drones even now.

As regards drones are aircrafts, their use as PAE (plant protection product application
equipment) is classified as aerial spraying, which have to be authorised only in special cases.
Thus the Hungarian legal framework needed to be established based on aerial spraying. As a
result general rules for aerial spraying by drones have been introduced in Hungary in 2022 in
the ministerial decree 44/2005/FVM-GKM-KvVM.

In the modified ministerial decree, special conditions have been determined for drones to be
able to make available this new technology to the farmers and also to protect the environment
and reach our food safety goals at the same time.

Within the 2 years period after its entry into force some some experience gained which can
lead us to the further estimate

The withdrawn SUR proposal also contained some initiative related to the plant protection
product use by drone application. Regardless the withdrawal of the SUR it is important that
the drone applications should be kept as a high priority topic at EU level to better address the
possible positive impacts of new technologies on sustainable agriculture.

Key words: drones, drones in plant protection, precision agriculture, aerial spraying, legal
framework, legal conditions

AGRIGUIDE -VIAC AKO LEN DIGITALIZACIA ETIKIET
PRIPRAVKOV NA OCHRANU RASTLIN

Jo OTTENHEIM

CLEN riadiaceho teamu AgriGuide, manaZér pre trvale udrzatelné pouZivanie a distribuciu,
CropLife NL

Abstrakt

18



Digitalizécie etikiet pripravkov na ochranu rastlin (POR) sa stala nevyhnutnostou pre
okamzity pristup k schvalenym odporuc¢aniam a informaciam o ich bezpe¢nosti, ako aj
zniZzenie mnozstva odpadu a ndkladov na ochranu zivotného prostredia pri zmendach etikiet.
AgriGuide je iniciativou CropLife Europe ajeho cielom je umoznit pouzivanie strojovo
a softwarovo Citatelnych etikiet. Porovnatelny so softwarovym ,,pomocnikom pri jazde*
a GPS, ktoré vyvolavaju revolaciu pri vedeni vozidiel, tento pomocnik pri pouzivani POR
podla digitalnej etikety a zohl'adfiovani geolokécie a agronomickych podmienok daného pol'a
bude uchovavat’ vysoku troven ochrany I'udského zdravia a Zivotného prostredia so suc¢asnym
zjednoduSovanim pozadovanych postupov pre pestovatel'a

V roku 2023 sa ukoncila technickd architektira postupu digitalizacie a v roku 2024 bola
v Nemecku, Taliansku a Rumunsku spustena pilotna faza s zavadzanim aplikécie pre mobilné
telefony a pocitace so systémom Windows pre pestovatelov zapojenych do pilotnej fazy.
V roku 2025 bude AgriGuide zavadzany do stile viac a viac krajin. Dalsie zdokonalovanie
pokracujucej digitalizacie v ramci celej EU bude prebiehat’ s pomocou poéiato&ného suboru
pokynov pre spravne pouzivanie POR v poI'nych pokusoch s ciel'om jeho Sirokého vyuzivania

Pozri tiez: HTTPS:/WWW.AGRIGUIDE.EU
HTTPS:/WWW.AGRIGUIDE.EU/WP-CONTENT/UPLOADS/2024/04/AGRIGUIDE-
ALL-YOU-NEED-TO-KNOW.MP4

Kraéové slova: POR, digitalizacia, etiketa, spravne pouzivanie, pokyny

AGRIGUIDE — MORE THAN DIGITISATION OF PLANT
PROTECTION LABELS

Jo OTTENHEIM
Member to the Steering Team AgriGuide, manager Sustainable Use and Distribution at
CropLife NL

Abstract

The digitisation of labels of plant protection products (PPP) has become a necessity to enable
immediate access to approved recommendations and safety information, as well as to reduce
waste and environmental cost of relabelling. AgriGuide is an initiative of CropLife Europe
and aims to enable machine and software-readable labels. Comparable to ‘driver assistance’
and GPS revolutionising the car driving experience, guidance generated for the application of
PPP according to the digital label while considering the geolocation and conditions of a
grower’s field will maintain a high level of protection for human health and the environment
whilst simplifying and reducing complexity for growers.

In 2023 the technical architecture for the digitisation process was finalised and in 2024 the
pilot phase was launched in Germany, Italy and Romania with the introduction of an
application for mobile phones and windows computers for farmers involved in the pilots. In
2025 AgriGuide will be introduced in more and more countries. Further enhancement of the
digitisation footprint across all EU countries will be realised by piloting an initial set of
compliance use instructions in field trials, aiming for widespread adoption.

See: HTTPS://WWW.AGRIGUIDE.EU
HTTPS:/WWW.AGRIGUIDE.EU/WP-CONTENT/UPLOADS/2024/04/AGRIGUIDE-ALL-YOU-
NEED-TO-KNOW.MP4

Key words: PPP, digitisation, labels, compliance use, instructions
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NOVA UROVEN V PRESNOSTI PRACE POSTREKOVACOV —
NASADENIE V PRAXI NA SLOVENSKU

Jan SOTAK
Leading Farmers SK, s.r.0., Rdzusova 15, 977 01 Brezno, Slovensko

Abstrakt

Vyvoj senzorov a d’al§ich modernych technoldgii umoziuje aj v polnohospodarstve vznik
novych rieSeni, ktoré posuvaju kvalitu prace na uplne nova uroven. Prikladom je vysoko
presny postrekova¢ ARA §vajciarskej firmy Ecorobotix, ktory absolvoval svoju premiéru na
Slovensku. Snima porast pod sebou a pouzitim nauc¢enych algoritmov rozoznava podl'a tvaru
burinu od kulturnej rastliny Je teda nutné najprv naucit’ pocita¢ poznat’, kto je priatel a kto
nie. Rastliny treba najsamprv nafotografovat, potom manualne vyhodnotit’ a po spracovani su
k dispozicii v podobe algoritmov, ktoré sa daji nahrat’ a pouzit’ v kazdom jednom pocitaci.
Vzhl'adom ku koncepcii postrekovaca ARA ako neseného naradia je jeho nasadenie uréené
hlavne v porastoch pestovanych na priamy konzum, kde je presna aplikacia dolezitejSia ako
jeho plosny vykon, a to aj pri silnejSom vetre

Takto je na trhu po prvykrat dostupna technoldgia rozoznavajica rastliny v poraste na zaklade
ich tvaru a o velkosti niekol'ko milimetrov, ateda nie farby. Tymto sa umoznuje vysoka
presnost aplikacie. Uspora pripravkov na ochranu rastlin je priamo umerna zastipeniu buriny
v poraste, je mozné do porastu aj viackrat vstipit’ a aplikovat’ minimalne potrebné mnozstvo
vzdy, ked’ to je potrebné.

Nevyzaduje sa ziadna kalibracia, obsluha do ovladacieho tabletu musi vlozit' len potrebnu
plodinu a zvolit, ¢i sa bude oSetrovat’ so selektivnym, alebo totdlnym herbicidom. Opacnou
moznost'ou je aj aplikovat’ iba na nastavenu plodinu, napriklad listové hnojivo. Vsetky tdaje
o aktuélnej spotrebe pripravku na ochranu rastlin, priemernej aplikac¢nej davke, a podobne
obsluha vidi na displeji. Udaje sa priebezne a automaticky ukladaji na cloud.

Uspora postreku je ako obrovskym hospodarnym skokom, tak aj priamo meratelnym
znizovanim pouzitia chemickych pripravkov na ochranu rastlin. Téato technoldgia priamo
umoznuje dodrziavat Coraz prisnejSie legislativne poziadavky, pricom poskytuje
pestovatelovi istotu, Ze v pripade vyskytu burin nepride o svoju urodu.

Kracové slova: presnad aplikdacia, ARA, uspora, pripravkov na ochranu rastlin, rozlisovanie,
tvar

NEW LEVEL OF PRECISENESS OF SPRAYERS — FIRST PRACTICAL
OPERATION IN SLOVAKIA

Jan SOTAK
Leading Farmers SK, s.r.o., Rdzusova 15, 977 01 Brezno, Slovakia

Abstract

The development of sensors and other modern technologies enables also in agriculture the
emergence of new solutions that push the work quality up to an entirely new level. ARA
precision sprayer by Swiss based Ecorobotix Company may be an example that experienced
its premiere in Slovakia. It records the crop canopy below and — using its algorithms and
based on shapes — it discriminates between weeds and cultivated crops. First, it is necessary to
teach the computer, who is a friend and who is not. Plants must be recorded first, then
assessed manually and — after having been processed — they are available in the form of
algorithms, which can be uploaded into and used in each computer. Regarding ARA sprayer
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design as mounted sprayer, its operation is intended mainly for crops intended for direct
human consumption, where the precise application matters more than the per hectare
performance, also in stronger winds.

In this way, for the first time there is available a technology that recognises plants in the
canopy based on their shape and having just several millimetres, and thus not based on their
colour. The high precision is thus possible. The reduction in plant protection products use is
directly proportionate to the representation of weeds in the canopy, which can be entered into
also several times to apply minimal require whenever possible.

No calibration is required; the operator just has to put in the controlling tablet the required
crop only and to opt for the selective, or the total herbicide to be applied. The opposite option
is to apply only on the set crop, for example a leaf fertiliser. The operator monitors all the data
on the actual plant protection product consumption, mean application rate, etc. on the screen;
at the same time, the data are simultaneously and automatically stored in the cloud.

The reduction of the spray liquid consumption is a huge economical step and thus a directly
measurable reduction of chemical plant protection products use. The presented technology
enables to directly comply with the steadily more strict legal regulations, while providing the
farmer the certainty that they — in the case of seeds occurrence — will not lose their crop.

Key words: precise application, ARA, plant protection product use, reduction, distinction,
shape

SYS’TEMY UZAVRETEHO PRESUNU (CTS): ICH NASADENIE,
VZAJOMNY VPLYV A DOSAH NA NAKLADANIE S OBALMI

Juan SASTURAIN - Udo BLASCHKE - Franz STAUBER' - Tirso OTEYZA? - Jean-Pierre
HUBY? - Louise BRINKWORTH - Sarah ADHAM® - Neil MORGAN® - Anne-Kim VINCK®
- Michal KICINSKI’ - Nicola. J. HEWITT® - Christian J. KUESTER’

Abstrakt

Prezentdcia nam déava prehlad o definicii arozsahu pojmu systémov uzavretého presunu
(closed transfer system, CTS) podl'a normy ISO 21191:2021, ktoré je jedinou medzinarodne
dostupnou definiciou CTS.

V kratkosti sa vysvetl'uju sa zdkladné zasady CTS.

Hlavna c¢ast’ vykladu sa zaobera s$tidiou o expozicii obsluhy postrekovacov pri vyuZzivani
CTS, ktorti sponzorovala CropLife Europe.

Hodnotili sa tri CTS zhladiska svojej schopnosti zniZovania rizika expozicie obsluhy
pripravkom na ochranu rastlin pocas pripravy postrekovej kvapaliny: systémy gravitacného
vyprazdiovania zdrojového obalu cez spojovacie zariadenia EasyFlow M a Easyconnect, ako
aj systém pretlakového vyprazdiovania zdrojového obalu &erpadlom GoatThroat®. Udaje
o expozicii sa ziskali z rukavic, rak, hlavy, vnatorného a vonkajSieho telového zberaca pri
vysokej davke (sorbitol) a nizkej davke (xylitol) ndhradného pripravku aplikovanej 12
obsluhami v 4 eurdpskych krajinach. Hodnoty expozicie sa porovnavali s predpovedanymi
udajmi vyuzitim modelu Agricultural Operator Exposure Model (AOEM) ako porovnavacim
ukazovatel'om pri konvenénom, otvorenom davkovani pripravku do postrekovej kvapaliny
(pouzité v pokynoch EFSA Guidance). Uvedené CTS vyhovovali norme ISO 21191 pre
vykonnost” CTS a, ako tato Stadia potvrdila, ich moznosti expoziciu obsluhy vyrazne znizili.
Pri pouziti obidvoch CTS s gravitatnym vyprazdiiovanim nebol medzi moZnou (bez odevu) a skuto¢nou
(s odevom) expoziciou obsluhy ziaden Statisticky rozdiel; toto umoznilo zlicenie udajov. CTS
s gravitatnym vyprazdilovanim poskytli vyssiu priemernti uroven ochrany (> 98% mozna expozicia a >
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95% skutoény expozicia) ako GoatThroat” (> 80% moZna expozicia a > 95% skutotna
expozicia). Z tychto udajov mozno odvodit’ faktory zniZenia expozicie, ktoré sa daju uplatnit’
vmodeli AOEM pri vypoctoch znizovania rizika, napriklad faktor 0,05 pre CTS
s gravitatnym vyprazdiiovanim, ked’Ze tieto zniZzuju expoziciu o > 95% and faktor 0,3 pre CTS
s tlakovym vyprazdnovanim. VSetky 3 CTS vyrazne znizuju expoziciu obsluhy pripravkom na
ochranu rastlin pri priprave postrekovej zmesi. Tieto a buduce CTS, ktoré vyhovuji norme
ISO 21191, by sa mali posudzovat’ ako zariadenia zniZujlice mieru rizika. NaSe vysledky
napomahaji budovaniu dovery pestovatelov pri rutinnom pouzivani CTS, ¢o povedie
k bezpe¢nému nakladaniu s pripravkami na ochranu rastlin.

Zavere¢na Cast’ sa zaobera lehotami na zavedenie tychto zariadeni a dotyka sa niektorymi
hl'adiskami s nimi suvisiacej legislativy.

Kracové slova: CTS, systém uzavretého prenosu, easyFlow, Easyconnect, GoatThroat,
expozicia obsluhy, zniZovanie rizika

CLOSED-TRANSFER-SYSTEM (CTS): DEPLOYMENT, SYNERGIES
AND IMPACT FOR CONTAINER MANAGEMENT

Juan SASTURAIN - Udo BLASCHKE - Franz STAUBER' - Tirso OTEYZA? - Jean-Pierre
HUBY? - Louise BRINKWORTH - Sarah ADHAM® - Neil MORGAN? - Anne-Kim VINCK®
- Michal KICINSKI’ - Nicola. J. HEWITT?® - Christian J. KUESTER’

Abstract

The presentation provides an overview of the definition and scope of Closed Transfer Systems
(CTS) according to ISO 21191:2021, the only internationally available definition of CTS.

The most common principles found in CTS are briefly explained.

The main part of the presentation covers the CTS Operator Exposure Study sponsored by
CropLife Europe.

Three CTS were evaluated for their reduction of operator exposure to plant protection
products during mixing and loading: the inverted extraction systems, EasyFlow M and
Easyconnect, and the probe extraction system, GoatThroat”. Exposure data were generated for
gloves, hands, head, inner and outer body dosimeters generated in 4 European countries for
high rate (Sorbitol) and low rate (Xylitol) surrogate products used by 12 operators. Exposure
values were compared with predicted data using the Agricultural Operator Exposure Model as
a benchmark for open pour loading (used in the EFSA Guidance). The CTS types conformed
with the ISO 21191 standard for CTS performance, and their potential to significantly reduce
operator exposure was confirmed in this study. There was no statistical difference in potential
(naked) or actual (one layer of clothing) operator exposure using both inverted CTS types;
allowing these data to be pooled. The inverted CTS types resulted in higher mean protection (>

Juan Sasturain
JUAN.SASTURAIN@BASF.COM

' BASF SE, Agricultural Solutions, Limburgerhof, Nemecko

2 Syngenta Crop Protection, Basel, Svaj&iarsko

* Corteva Agriscience, Drusenheim, Franctzsko

* Corteva Agriscience, Abingdon, Spojené kralovstvo

3 Syngenta, Jealott’s Hill International Research Centre, Bracknell, Berkshire RG42 6EY, Spojené kralovstvo
¢ Bayer SAS, Bayer CropScience France, Sophia Antipolis, Franctizsko

7 CropLife Europe, Brussels, Belgicko

8 SWS, Erzhausen, Nemecko

i Bayer AG, Crop Science Division, Monheim, Nemecko
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98% potential exposure and > 95% actual exposure) than GoatThroat® (> 80% potential
exposure and > 95% actual exposure). These data can be used to derive reduction factors that
could be used in the AOEM model for calculations involving mitigation e.g., 0.05 for
inverted CTS since they reduced exposure by >95% and 0.3 for probe extraction CTS types.
All 3 CTS significantly reduced operator exposure to products during M&L. These and future
CTS types which comply with ISO 21191 standards could be considered as mitigation
devices. These findings will help to build confidence of farmers to use CTS routinely,
resulting in safer plant protection products handling.

The end of the presentation looks at the implementation of timelines and touches on some
regulatory aspects.

Key words: CTS, closed transfer system, EasyFlow, Easyconnect, GoatThroat, operator
exposure, risk mitigation

SLOVENSKA INOVACIA EKO-BIOLUHOVANIA S VYSOKYM
OBSAHOM FYTOHORMONOV A PRAKTICKE APLIKACIE

Darina STYRIAKOVA
ekolive s.r.0., Americka trieda 3, 040 13 KoSice, Slovensko

Abstrakt

Vzhl'adom na rastice environmentdlne vyzvy, ako je degradécia pddy a zmena klimy, narasta
potreba udrzatelnych pol'nohospodarskych postupov, ktoré =zlepSuju zdravie pddy a
produktivitu plodin. Téato Studia skiima aplikédciu a potencial bio|me|stimulantov vyvinutych
spolo¢nostou ekolive s.r.0., konkrétne ekofertile® a microfertile® ako ekologické alternativy
konven¢nych agrochemikalii. Tieto biostimulanty pochédzaji z inovativnej technologie
biolthovania InnoBioTech®, ktora urychl'uje premenu minerdlov na biologicky dostupné
ziviny pre rastliny. Zhrnutim zisteni z réznych polnych testov a vyskumnych Studii
vykonanych v réznych regiénoch, prehl'ad zdoraziuje, ako tieto biostimulanty prispievaju k
dostupnosti Zivin, zlepSuju rast rastlin a znizuju zéavislost’ od syntetickych vstupov. Vysledky
tychto Stadii poukazuji na vSestrannost a ucinnost’ biostimulantov pri presadzovani
udrzateI'nych pol'nohospodarskych postupov a ponukaju Skalovatelné rieSenie pre
potravinovu bezpecnost’ a udrzatel'nost’ Zivotného prostredia.

Kracové slova: bioliihovanie, InnoBioTech, ekofertile, microfertile, biostimulanty

SLOVAK INNOVATION OF ECO-BIOLEACHING WITH A HIGH
CONTENT OF PHYTOHORMONES AND PRACTICAL
APPLICATIONS

Darina STYRIAKOVA
ekolive s.r.0., Americka trieda 3, 040 13 KoSice, Slovakia

Abstract

In light of growing environmental challenges, such as soil degradation and climate change,
there is an increasing need for sustainable agricultural practices that enhance both soil health
and crop productivity. This study reviews the application and potential of biojme|stimulants
developed by ekolive s.r.o., particularly ekofertile® and microfertile® as eco-friendly
alternatives to conventional agrochemicals. These biostimulants are derived through the
innovative InnoBioTech® bioleaching technology, which accelerates the transformation of
minerals into bioavailable nutrients for plants. By summarizing findings from various field
trials and research studies conducted across different regions, the review highlights how these
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biostimulants contribute to nutrient availability, improve plant growth, and reduce the reliance
on synthetic inputs. The results from these studies underscore the versatility and effectiveness
of biostimulants in promoting sustainable agricultural practices, offering a scalable solution
for addressing food security and environmental sustainability.

Key words: bioliihovanie, InnoBioTech, ekofertile, microfertile, biostimulants

VELKOPLOSNA APLIKACIA RODENTICIDOV PRI KALAMITNOM
VYSKYTE HRABOSA POENEHO (MICROTUS ARVALIS) —
PODMIENKY PRE ELIMINACIU VEDIAJSICH
ENVIRONMENTALNYCH RIZIK

prof. MVDr. Jaroslav LEGATH, CSc.

Narodné referen¢né laboratorium pre pesticidy UVLF, Komenského 73, 041 81 Kosice,
Slovensko

Abstrakt

V ostatnom obdobi za podmienok miernych teplych zim sa vytvorili mimoriadne dobré
podmienky pre rozmnozovanie sa hraboSa pol'ného. V pripade dlhotrvajucich zim vel'mi
nizke vonkajSie teploty a nedostatok potravy vyvold v populdcii hrabosa pol'ného
hypoglykemicky Sok veduci kich thynu. Za takychto podmienok dochadza k vyznamnej
redukcii jeho populacie prirodzenym spdsobom.

V pol'nohospodarskej praxi existuje viacero spdsobov redukcie ich populacie, ktoré zial
zlyhéavaja a velkoplosna aplikacia rodenticidov na povrch pddy pri ich silnom vyskyte formou
vynimky sa stdva nevyhnutnostou.

V mojej kratkej prezentécii si priblizime podmienky, za akych sa tato forma aplikdcie moze a
musi vykonavat' tak, aby boli potencalne rizika pre operatorov a zivotné prostredie
minimalizované resp. eliminované. Zaroven si rozoberieme a predstavime iné moznosti
efektivne] eliminacie silného vyskytu hraboSa pol'ného rodenticidmi s prihliadnutim na
ochranu zdravia ¢loveka a ochranu zivotného prostredia.

Kracové slova: Microtus arvalis, hrabos polny, kalamitny vyskyt, rodenticid

LARGE-SCALE APPLICATION OF RODENTICIDES IN
CALAMITOUS OCCURRENCE OF THE FIELD VOLE (MICROTUS
ARVALIS) - CONDITIONS FOR THE ELIMINATION OF SECONDARY
ENVIRONMENTAL RISKS

prof. MVDr. Jaroslav LEGATH, CSc.

National Reference Laboratory for Pesticides UVLF, Komenského 73, 041 81 Kosice,
Slovakia

Abstract

Recently, under the conditions of mild warm winters, extremely good conditions have been
created for the breeding of the field vole. In the event of prolonged winters, very low external
temperatures and lack of food will cause hypoglycaemic shock in the field vole population,
leading to their death. Under such conditions, a significant reduction in its population occurs
naturally.

In agricultural practice, there are several ways of reducing their populations, which
unfortunately fail, and large-scale application of rodenticides on the soil surface in the form of
an exception when their occurrence is high becomes a necessity.

In my short presentation we will look at the conditions under which this form of application
can and must be carried out so that potential risks to operators and the environment are
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minimised or eliminated. At the same time, we will discuss and present other options for the
effective elimination of the strong presence of the field vole with rodenticides, taking into
account the protection of human health and the protection of the environment.

Key words: Microtus arvalis, field vole, calamitous occurrence, rodenticide

MONITOROVACi PROJEKT ELATMON - POPULACIE’
DROTOVCOV (ELATERIDAE) VO VYCHODNOM RAKUSKU

Patrick HANN' — Carina SCHRAGL' - Katharina WECHSELBERGER> — Anita
KAMPTNER? - Josef EITZINGER® — Jakob ANGERER® — Vitore SHALA-MAYRHOFER®
'"MELES GmbH, Morikestrale 20, 3100 St. Pdlten, Rakusko

Rakuska agentira pre zdravie abezpenost potravin, Oddelenie trvale udrZateIného
pol'nohospodarstva, Spargelfeldstrale 191, 1220/ Vieden, Rakusko

*Dolnorakiiska polnohospodarska komora, Oddelenie zahradnictva, ovocinarstva a ochrany
rastlin, Wiener Strafie 64, 3100/ St. Pélten, Rakusko

*BOKU-University, Ustav meteorologie a klimatolégie, Gregor Mendel Str. 33, 1180/ Viedeti,
Rakusko

SHornorakutska pol'nohospodarska komora, Auf der Gugl 3, 4021 Linec, Rakusko

SRakuiska po'nohospodarska komora, Schauflergasse 6, 1015 Viedei, Rakusko

Abstrakt

Drétovee, podne larvy niekol’kych druhov patriacich do ¢elade kovacikovitych (Elateridae),
su vaznymi Skodcami roznych kulturnych plodin, ktorych podzemné casti poSkodzuju.
Napriklad, v zemiakarstve, pozery drotovcami pravidelne spdsobuju vazne Skody. Podla
odhadov dolnorakuskej pol'nohospodérskej komory, drotovecami spOsobené straty na
vynosoch v roku 2018 dosiahli okolo 25 %, ¢o pre pestovatel'ov zemiakov znamenalo okolo
21 400 000 exr.

Druhy celade kovacikovitych sa do inych vyrazne odlisSuju z hl'adiska svojej bioldgie
a biotopov,. V zavislosti na druhu sa larvy v péde vyvijaju po dobu dvoch az piatich rokov,
pricom tu svoju dolezitu ulohu tiez zohrdvaji podnebné a poveternostné podmienky. Druhy,
obl'ubujice suché ateplé podmienky (napriklad, Agriotes ustulatus, A. brevis) a ktorych
sucasny vyskyt sa sustreduje na vychodné Rakusko, vyuzivaju vyhody vysokych teplot
arychlo vybuduju velké populacie. Druhy, obl'ubujice vlhké achladné podmienky
(napriklad, 4. lineatus, A. obscurus) maju sklon vyskytovat’ sa v zdpadnych ¢astiach Rakuska
a doba ich vyvoja je dlhsia. Potencial jednotlivych druhov sposobovat’ na uréitych plodinach
Skody sa tiez vyrazne liSi. Zatial' ¢o 4. ustulatus je podl'a AGES pravdepodobne zodpovedny
za vacsinu $kod na zemiakoch vo vychodorakuskej oblasti “Weinviertel” A. brevis, napriklad,
predstavuje vacsiu hrozbu pre kukuricu.

Boj proti drotovcom v Rakusku sa stava taz$im, pretoZe ucinok obmedzeného obrabania pody
azmeny podnebia pravdepodobne zvyhodiuju populacie drétovcov, dostupnost ucinnych
pripravkov na ochranu rastlin sa stale viac a viac obmedzuje.

Drétovee maji hrubu vonkajSiu kostru a su mimoriadne mohutné. Aby sme u€innymi
agrotechnickymi opatreniami, ako je napriklad plytka kultivacia, mohli proti populacidm
kovacikovitych bojovat, je dolezité zamerat’ sa na citlivé vyvojové Stadia ako vajcia alebo
Cerstvo vyliahnuté larvy. Nacasovanie tychto S§tadii zavisi na druhu, podnebnych
a poveternostnych podmienkach. Vyuzitie entomopatogénnych hub si tiez vyzaduje
informdacie o druhovej skladbe v danej oblasti, pretoze urcité kmene hub su u¢inné len proti
ur¢itym druhom.
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Projekt sledovania vyskytu drotovcov ELATMON (LE 14-20, zaciatok v roku 2019, veduci
partner LFI O — Rakusky ustav dalSicho vzdeldvania vidieka / LKO — Rakuska
polnohospodarska  komora) ma za ciel podporu rakuskych  pestovatel'ov
a pol'nohospodarskych poradcov v boji proti populdciam drotovcom, Ze sa im poskytuju
informécie o vyskyte prislusSnych druhov v Rakusku aich vyletovej aktivity, ¢o sa modze
vyuzit pri odhade vyskytu citlivych faz a stadii.

Sledovanie vyskytu drotovcov sa vykonava pri Siestimi druhovo Specifickymi typmi
feroménovych lapa¢ov na jednom mieste (Csalomon, HU; A. lineatus, A. obscurus, A. brevis,
A. ustulatus, A. sordidus, A. sputator) vySkolenymi sledova¢mi, vel'mi Casto pestovatel'mi.
Lapace sa vyprazdnuju priblizne kazdych sedem dni, od marca do konca augusta a pocty
odchytenych chrobdkov sa ihned’ zverejituju na internetovom sidle rakuskej rastlinolekarskej
signalnej sluzby (WARNDIENST.AT). Zhromazdené udaje tiez sluzia ako podklad pre
vyskumné projekty na boj proti drotovcom (napriklad projekt DW-CONTROL) a na vyvoj,
validaciu a kalibraciu modelov vyskytu druhov a vyletovej aktivity.

Krlaéové slova: drotovece, monitoring, ochrana rastlin, signalizdacia, Agriotes, feromonové
lapace

MONITORING PROJECT ELATMON - WIREWORM POPULATIONS
(ELATERIDAE) IN EASTERN AUSTRIA

Patrick HANN' — Carina SCHRAGL' - Katharina WECHSELBERGER> — Anita
KAMPTNER? - Josef EITZINGER® — Jakob ANGERER® — Vitore SHALA-MAYRHOFER®
'"MELES GmbH, MorikestraB3e 20, 3100 St. Polten, Austria

?Austrian Agency for Health and Food Safety Ltd., Department for Sustainable Agriculture,
SpargelfeldstraBBe 191, 1220/ Vienna, Austria

3Chamber of Agriculture of Lower Austria, Department for Horticulture and Vegetable
growing and Plant Protection, Wiener Strafe 64, 3100/ St. Polten, Austria
*BOKU-University, Institute of Meteorology and Climatology, Gregor Mendel Str. 33, 1180/
Vienna, Austria

>Chamber of Agriculture of Upper Austria, Auf der Gugl 3, 4021 Linz, Austria

% Austrian Chamber of Agriculture, Schauflergasse 6, 1015 Vienna, Austria

Abstract

Wireworms, the soil-dwelling larvae of several species of click beetles (Elateridae), are
serious pests of various crops due to their feeding activity on underground plant parts. In
potato production, for example, wireworm feeding regularly causes serious damage.
According to estimates by the Lower Austrian Chamber of Agriculture, yield losses in the
extreme year of 2018 were around 25 %, corresponding to financial losses of around
21,400,000 Euro for Austrian potato farmers.

Click beetle species can differ significantly from one another in terms of biology and habitat.
Depending on the species, the larvae develop in the soil over a period of two to five years,
with climate and weather conditions also playing an important role. Warm-dry-loving species
(e.g. Agriotes ustulatus, A. brevis), which currently have their distribution focus in eastern
Austria, can take advantage of high temperatures and quickly build up large populations. Cool
and moist-loving species (e.g. 4. lineatus, A. obscurus) tend to occur in the western parts of
Austria and in highlands and have a longer development time. The damage potential of the
species to certain crops also differs considerably. While A. ustulatus is probably responsible
for most of the damage to potatoes in the eastern Austrian region “Weinviertel” (AGES), 4.
brevis, for example, is more of a threat to maize.
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Wireworm control in Austria is becoming increasingly difficult as the effects of reduced
tillage and climate change are likely to favour wireworm populations while the availability of
effective plant protection products is becoming more and more limited.

Wireworms have a thick exoskeleton and are extremely robust. To efficiently complement the
control of click beetle populations with suitable management measures like shallow tillage, it
is important to target sensitive stages such as eggs and newly hatched larvae. The timing of
these stages depends on the species, climate and weather conditions. The use of
entomopathogenic fungi also requires information on the species composition in a region, as
certain fungal strains are only effective against certain species.

The wireworm monitoring project ELATMON (LE 14-20, start 2019, leadpartner: LFI O -
The Rural Further Education Institute Austria / LKO - Austrian Chamber of Agriculture) is
intended to support Austrian farmers and agricultural advisors in controlling wireworm
populations by providing information on the distribution of relevant species in Austria and
their flight activity, which can be used to estimate the occurrence of sensitive phases and
stages.

Wireworm monitoring is carried out with six species-specific pheromone traps per site
(Csalomon, HU; A. lineatus, A. obscurus, A. brevis, A. ustulatus, A. sordidus, A. sputator) by
trained site supervisors, often farmers. The traps are emptied approximately every seven days
from March to the end of August and the numbers of beetles caught are published promptly
on the website of the Austrian Plant Protection Service (WARNDIENST.AT). The data collected
also serves as a basis for research projects on wireworm control (e.g. project DW-
CONTROL) and for the development, validation and calibration of models for species
distribution and flight activity.

Key words: wireworms, monitoring, plant protection, forecasting, Agriotes, pheromone traps

ELEKTRONIZACIA SLUZIEB LOS PRE LESNIiCKU PREVADZKU

Andrej KUNCA — Milan ZUBRIK
Narodné lesnicke centrum, T. G. Masaryka 2175/22, 960 01 Zvolen, Slovensko

Abstrakt

Lesnicka ochranarska sluzba (LOS) je sluzba realizovana Narodnym lesnickym centrom —
Lesnickym vyskumnym ustavom Zvolen pre lesnikov a vlastnikov lesov. Zameriava sa na
zdravotny stav lesov a Skodcov v lesoch na Slovensku. Ked'Ze elektronicka komunikécia s
klientmi sa kazdym rokom zvysuje, LOS zriadila kandly elektronickej komunikécie zdruzené
pod webovou strankou e-los. V stucasnosti existuje 12 modulov a tykaju sa elektronického
atlasu vratane mapovania Skodcov, on-line testov znalosti a zru¢nosti ochrany lesa,
elektronického hlasenia spotreby pripravkov na ochranu rastlin, elektronického podavania
prihlaSok na vyro¢na konferenciu o ochrane lesa, elektronickej evidencie $kod spdsobenych
zverou, informdacie o integrovanej ochrane lesa a pod. VSetky udaje si spracované v
databdzach a vd’aka tomu je mozné ich l'ahko filtrovat’ pre vyhl'adavanie informacii.

Kracové slova: lesnicka ochrandrska sluzba, e-los, databdzy skodcov, moduly ochrany lesa,
vyskum ochrany lesa

ELECTRONIC ADVISORY SERVICES ON FOREST PEST AGENTS
FOR FORESTERS BY FOREST PROTECTION SERVICE

Andrej KUNCA — Milan ZUBRIK
National Forestry Centre, T. G. Masaryka 2175/22, 960 01 Zvolen, Slovakia
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Abstract

Forest Protection Service (FPS) is a service realized by National Forest Centre — Forest
Research Institute Zvolen for common foresters and forest owners. It is focused on forest
health and forest pest agents in any forests in Slovakia. As the electronic communication with
clients every year increases FPS set up an electronic communication channels grouped under
the e-los web page. Currently there are 12 modules and they regard to electronic atlas
including mapping of pest agents, on-line tests on forest protection knowledge and skills,
electronic reporting of plant protection products consumption, electronic submission of
applications for annual conference on forest protection, electronic evidence of damages
caused by game, information on integrated forest protection, etc. All data are processed in
databases and thus easy to filter for searching information.

Keywords: forest protection service, e-los, databases, modules, forest research

SKODCOVIA LESA — ELEKTRONICIV(Y ATLAS SKODCOV LESNYCH
DREVIN A MAPOVANIE VYSKYTU SKODCOV

Milan ZUBRIK' — Andrej KUNCA
Narodné lesnicke centrum, T. G. Masaryka 2175/22, 960 01 Zvolen, Slovensko

Abstrakt

Uspesna ochrana lesa zavisi od spravnej identifikacie $kodlivych ¢initelov. Na podporu tohto
ciel'a bol v roku 2016 spusteny online systém na stranke www.skodcoviadrevin.sk, ktory
umoziuje identifikaciu a monitorovanie skodcov, ako su hmyz, huby a iné organizmy. Systém
bol pdvodne vytvoreny pre slovenskych uzivatel'ov, a v roku 2022 bol rozsireny o anglicku
verziu na stranke www.forestpests.eu urcenu eurdpskym pouzivatel'om. Systém obsahuje
databazu cca 700 druhov $kodcov s popismi, obrazkami a videami. V Specialnej ¢asti systému
mozu uzivatelia nahravat’ fotografie (aktualne je v systéme viac ako 22 000 fotografii) alebo
zasielat’ Ziadosti o identifikdciu. Buduce vylepSenia zahfiaju aktualizaciu dizajnu,
implementaciu umelej inteligencie a nova aplikéciu ,,Wood Pests®. Uvedeny systém spdja
odborné poznatky so ,,ob¢ianskou vedou®, zarovent zhromazd'uje a §iri informécie a poznatky
v jednom systéme. Systém ktory sluzi odbornikom aj Sirokej laickej verejnosti.

KPaéové slova: poskodenie lesa, ochrana lesa, identifikicia hmyzu a hub, monitoring
Skodcov, internetové aplikdcie

TREE PESTS — ELECTRONIC ATLAS OF FOREST TREE PESTS AND
MAPPING OF PEST OCCURRENCE

Milan ZUBRIK — Andrej KUNCA
National Forestry Centre, T. G. Masaryka 2175/22, 960 01 Zvolen, Slovakia

Abstract

Successful forest protection depends on the proper identification of harmful agents. To
support this goal, an online system was launched in 2016 on the website
www.skodcoviadrevin.sk, which enables the identification and monitoring of pests such as
insects, fungi, and other organisms. The system was originally created for Slovak users, and
in 2022, it was expanded with an English version at www.forestpests.eu, designed for
European users. The system contains a database of approximately 700 pest species with
descriptions, images, and videos. In a special section, users can upload photos (currently,
there are over 22,000 photos in the system) or submit identification requests. Future
improvements include a design update, the implementation of artificial intelligence, and a
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new application called “WoodPests.” This system combines expert knowledge with citizen
science, gathering and disseminating information in a single platform. It serves both
professionals and the general public.

Keywords: forest decline, forest protection, insect and fungi identification, pest monitoring,
internet applications

NASTAVENI ROSICE POMOCI VERTIKALNIHO SCANNERU PRO
SPRAVNOU A EFEKTIVNI APLIKACI POR

Petr HARASTA )
Ceska spolec¢nost rostlinolékaiska, Brno, Cesko

Abstrakt

Snizovani spotieby piipravkl, omezovani uletu a dalSich rizik a dopadi z jejich pouzivani
véetné snizeni expozice obsluhy pfi pouzivani piipravki. Jen nékolik ptikladt, jak jsou
v soucasné dob& navrhovany aktivity pro nakladani s piipravky.

Kli¢ova slova: vertikdlni distribuce, rosic, prostorové kultury,

Uvod

Stejné jako se sleduje a kontroluje co nejrovnomérnéjsi horizontalni/pti¢na distribuce postiiku
u polnich postiikovact (ktera je zasadnim ukazatelem pozitivniho vysledku funkéni
zpusobilosti polnich postfikovacll), je v ptipadé aplikace POR rosi¢i pro prostorové kultury
dulezita tzv. distribuce vertikalni. Postfikova kapalina smérovana tryskami do kultury do boku
a vzhiru od tryskového rdmu rosi¢e azejména jeji mnozstvi v jednotlivych vyskovych
patrech kultury by mélo odpovidat potfebam profilu porostu. Tuto informaci Ize ziskat pouze
pomoci vertikdlntho zkuSebniho zafizeni. Prizkum nastaveni rosi¢i pomoci tohoto

vertikalniho zkusebniho zafizeni od letogniho roku provadi Ceska spole¢nost rostlinolékarska,
pobocka Brno v ramci aktivity, podporované MZe CR a Ovocnatskou unii CR.

Vertikalni distribuce

Vertikélni profil postiiku je definovan jako distribuce urcitého mnozstvi pratoku kapaliny
uvoliovaného strojem v riiznych vyskach v urcité vzdalenosti. Zavisi na nékolika faktorech:
typu, poctu, poloze a orientaci aktivnich trysek v zatizeni, celkovém pritoku kapaliny rosice a
konfiguraci ventildtoru. Distribuce postfikové kapaliny je pfimo spojena s generovanym
vzorem proudéni vzduchu a charakteristikami proudéni vzduchu. Na zaklad¢ fady studii byla
vyvinuta zafizeni k ovéfovani/méfeni tohoto parametru, €ili vertikalni distribuce posttiku.

Muze byt ovéfovana a nastavovana pomoci zkuSebnich zafizeni k tomuto ucelu vyvinutych
napt. firmou AAMS, kterd byla ovéiena a certifikovana v JKI Braunschweig.

ZkuSebni zarizeni

1. Vertikdlni zkuSebni zatizeni (lamelové) jehoz zdkladnou je lamelova sténa, na které je
postiikovana kapalina zachycovana po 10 cm usecich vysky a soustifedovana do
odmérnych valci 100 ml. Toto zafizeni je urCeno vétSinou pro pouziti v technickém
vyzkumu nebo vyrobni hale (jako staciondrni). Lamely jsou tvarovany tak, aby vzduch od
ventilatoru prochéazel lamelovou sténou a do zlabka byla zachycovéana pouze aplikovana
kapalina. Lamelova sténa je dodavana v rozméru 1800 x 3650 mm.

2. Vertikalni zkuSebni zafizeni (s disky) nabizi operativni feseni kontroly a kalibrace rosi¢a.
Diky kompaktnimu designu a nizké hmotnosti je prakti¢téjsi a snadnéj$i pro manipulaci.
Zatizeni mize byt pouzito i vterénu (na farmé, v sadu apod.). Je snadno arychle

29



prepravitelné a sestavitelné, ovladatelné jednou osobou. Slouzi k ovéfeni aktudlni
konfigurace rosi¢e pro danou aplikaci.

Zatizeni je sloZeno z:

e pojezdové drahy (3 ¢asti, kazda o délce 2 m), umoznujici pohyb sbérné konstrukce pred
vSemi tryskami;

e ocelové zakladny, véetné komponentti pohonu;
e sbérného ramu, vysokého 4,5 metru, slozitelného ze 3 dilu.

Aplikovana kapalina je sbirana do odmérnych nadob o objemu 100 ml po 20 cm tsecich
vertikalni roviny.

U obou zafizeni je mozné odecitini mnozZstvi zachycené kapaliny v odmérnych valcich
pomoci elektronického senzoru véetné vypoctu a vytvoreni distribu¢niho grafu.

Sefizeni rosice

Osazeni rdmu tryskami a jejich smérovani do porostu by mélo byt takové, aby zohlediiovalo
profil oSetfované kultury piipadné stav/fazi olisténi. Trysky u rosicli na levé a pravé strané
tryskového rdamu mohou byt rtizné velikosti a jejich rozdéleni musi byt symetrické. Trysky by
mely byt sledovany v pribéhu celé aplikaéni sezony véetné jejich piipadné vymény a
smérovani do porostu kultury.

Pracovni rezim je také klicovym bodem protitletové klasifikace zafizeni k aplikaci ptipravkd.
Pokud se pouzivaji nizkotletové trysky, klasifikované v n€které tfidé¢ omezovani uletu (50%,
75%, 90%), musi se také dodrzovat stanoveny pracovni rezim. Protitletova klasifikace je
vyuZivana zejména pii zkracovani ochrannych vzdalenosti.

I pfi rizném stupni vybavenosti rosi¢d je tfeba provést dikladné sefizeni na pozadovany
pracovni rezim, spravn¢ nastavit hektarovou davku, kterd je zavisla na pojezdové rychlosti a
pracovnim tlaku.

Zavér

Oveéfeni, zda trysky aplikuji odpovidajici mnozstvi postiiku je bez kontroly mnozstvi kapaliny
ve vertikdlnim rozdéleni dosti obtizné. V soucasné dob¢ se u rosicli ovéiuje pouze pritok
kapaliny tryskami (ISO 16122-3), ale ovéfeni kvality vertikalni distribuce neni souc¢asti téchto
pozadavkt. Provozovatelé rosicii tak pouze sefizuji celkovou davku postiiku na plochu/hektar
kultury, ale da se fici, Ze neznaji mnozstvi postiku konéici v kultute v riznych vyskach kefe
nebo koruny. Tato skutecnost je ale pro kvalitni aplikaci zasadni. Mize ovlivnit kvalitu
pokryti porostu, snizit tlet i aplikované mnozstvi postiku.

SETTING THE BUSH AND TREE CROPS SPRAYERS FOR CORRECT
AND EFICIENT PPP APPLICATION USING A VERTICAL SCANNER

Petr HARASTA
Czech Phytomedicine Society, Brno, Czechia

Abstract

Reducing the consumption of plant protection products, reducing drift and other risks and
impacts from their use, including reducing operator exposure when using plant protection
products. Just a few examples of how activities for the management of plant protection
products are currently being proposed and promoted.

Keywords: vertical distribution, bush and tree crops sprayer, spatial culture
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Introduction

Just as the most uniform horizontal/transverse spray distribution of field sprayers is monitored
and controlled (which is an essential indicator of the positive performance of field sprayers
during their regular inspections), in the case of the application of a plant protection products
by bush and tree crops sprayers is also important for spatial cultures so called vertical
distribution. Spray liquid is directed with nozzles to the side and upwards from the nozzle
boom of the bush and tree crop sprayers to the culture and especially its amount in the
individual high-rise floors of the culture should correspond to the needs of the growth profile.
This information can be obtained using a vertical scanner. Since this year, research on the
setting of bush and tree crops sprayers using this vertical test device has been carried out by
the Czech Phytomedicine Society, Brno branch, as part of an activity supported by the
Ministry of Agriculture and the Fruit Growers Union of the Czech Republic.

Vertical distribution

The vertical spray profile is defined as the distribution of a certain amount of liquid flow
released by the machine at different heights at a certain distance. It depends on several
factors: the type, number, position and orientation of the active nozzles on the sprayer, the
total fluid flow of the sprayer and the configuration of the fan. Distribution of spray fluid is
directly related to the generated airflow pattern and air flow characteristics. Based on a
number of studies, devices have been developed to verify/measure this parameter - vertical
spray distribution.

It can be verified and adjusted using test devices for this purpose developed, for example, by
AAMS, which has been verified and certified in JKI Braunschweig, Germany.

Testing equipment

1. Vertical test equipment (with lamella) the base of which is a lamella wall on which the
sprayed liquid is collected in 10 cm sections of height and concentrated in 100 ml
volumetric cylinders. This device is designed mostly for use in technical research or
production hall (as stationary). The lamellas are shaped so that the air from the fan passes
through the wall, and only the applied liquid is trapped in the grooves. The lamella wall is
supplied in dimensions of 1800 x 3650 mm.

2. Vertical test equipment (with discs) offers an operative solution for checking and setting
up bush and tree crops sprayers. Thanks to its compact design and low weight, it is more
practical and easier to handle. The device can be used in the field (on the farm, in the
orchard, etc.) It can be easily and quickly transported and assembled, controlled by one
person. It is used in particular to verify the current configuration of the sprayer for the
given application.

The device is composed of:

o tracks (3 parts), each with a length of 2 m, allowing movement of the collecting structure
in front of all nozzles;

e steel base including drive components;
e collection frame 4.5 meters high, foldable from 3 parts.

The applied liquid is collected in measuring cylinders of 100 ml in 20 cm sections of vertical
plane.

For both devices, it is possible to read the amount of collected liquid in the measuring
cylinders using an electronic sensor, including calculation and creation of a distribution chart.
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Adjusting the bush and tree crop sprayer

Fitting the boom with nozzles and directing them into the stand should be such that it takes
into account the profile of the treated culture or the state/phase of foliage. The nozzles of the
sprayers on the left and right side of the nozzle boom can be of different sizes and their
distribution must be symmetrical. The nozzles should be monitored during the entire
application season, including their possible replacement and direction to the culture stand.

The working mode is also a key point in the drift reduction technology of equipment for the
application of plant protection products. If low-drift nozzles are used, classified in some class
of a drift control (50%, 75%, 90%), the adjusted working regime must also be observed. The
drift reduction technology is also used for shortening established buffer zones.

Even with a higher level of equipment of the sprayers, it is necessary to make a thorough
adjustment to the required working mode, correctly set the hectare dose, which depends on
the type and size of the nozzles, working pressure and travel speed.

Conclusion

Veritying that the nozzles are applying the appropriate amount of spray liquid is quite
difficult without checking it in the vertical distribution. Currently, only the flow of liquid
through the nozzles is verified for bush and tree crops sprayers (ISO 16122-3) but verifying
the quality of vertical distribution is not part of these requirements. Thus, the operators of the
sprayers only adjust the total spray dose per area / hectare of the culture, but it can be said that
they do not know the amount of spraying liquid actually applied in the culture at different
heights of the bushes or treetops. However, this fact is essential for a quality application. It
can affect the quality of vegetation coverage, reduce drift and the amount of spraying liquid.

32



CULTIWISE - MQDERNY NASTROJ PRE PRESNE
POLCNOHOSPODARSTVO

Ing. Viktor SETNICKY )
Skymaps s.r.o., Botanicka 834/56, Brno, Cesko

Abstrakt

CultiWise je moderny ndstroj pre presné¢ polnohospodarstvo, ktory farmarom umoziuje
optimalizovat aplikaciu hnojiv, osiv, herbicidov a inych pesticidov. Vyuziva pokrocilé
metédy mapovania stavu poli a porastov pomocou dialkového prieskumu, ktory zahfiia
bezpilotné lietadla (drony) a satelity. Oba tieto pristupy maju svoje vyhody — drony poskytuju
detailny a rychly zber udajov, zatial Co satelity ponukaju prehlad na velkych plochach
vratane historickych udajov.

Na zdklade tychto dat CultiWise vytvara predpisové mapy pre cielené a variabilné aplikacie,
ktoré su dostupné online, jednoducho upravitelné a mozu byt odoslané priamo do terminalov
postrekovacov alebo inych pol'nohospodarskych strojov. Tento proces zefektiviiuje pracu
farmarov tym, ze Setri financie, zniZuje spotrebu osiv, hnojiv a pesticidov a zaroven zvysuje
vynosy vd’aka optimalnemu rozloZeniu Zivin.

Jednou z hlavnych vyhod je mensi stres rastlin a tUspora ¢asu, vd’aka znizenému poctu
dopiitani nadrze postrekovada. CultiWise tie? podporuje variabilné davkovanie, cielené
postrekovanie iba na porasty a aplikaciu iba na riadky, ¢o vedie k priamej tispore nakladov pri
kazdej aplikécii.

Systém ponuka aj d’alSie pokroc€ilé analyzy, ako napriklad pocitanie jedincov rastlin, analyzu
biomasy, detekciu poSkodenia porastov a dokonca aj identifikaciu dier po hraboSoch. Tieto
funkcie umoznujui farmarom robit’ kvalifikovanejSie rozhodnutia a efektivnejSie riadit’
pestovanie na svojich poliach.

Krlacové slova: presné polnohospoddrstvo, drony, satelity, variabilnd aplikdcia, mapovanie
polnohospoddrskej pody, optimalizdcia vstupov

CULTIWISE — A MODERN TOOL FOR PRECISION AGRICULTURE

Ing. Viktor SETNICKY
Skymaps s.r.o., Botanicka 834/56, Brno, Czechia

Abstract

CultiWise is amodern tool for precision agriculture that .enables farmers optimising the
application of fertilisers, seeds, herbicides and other plant protection products. The tool takes
advantage of the state-of-the-art technologies to map the condition of fields and crops using
such remote survey, which uses unmanned aerial vehicles (drones) and satellites. The both
approaches feature their inherent advantages — drones provide detailed and quick data
collection, while satellites offer data overview from vast areas, including historical data.

Based on such data, CultiWise can draw cartograms maps for targeted and precision
applications; such maps that are available on-line, easy to edit and can be sent directly to
terminals in sprayers and farming other machinery. The said process renders farmers'
operations more efficient, reduces the consumption of seeds, fertilisers and plant protection
products; at he same time and thanks to optimum nutrients distribution, it leads to higher
yields

Owing to lower number of spray liquid replenishments, the benefits of lower stress to plants
and time economisation are achieved. CultiWise also supports variable dosing, application
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just on crops, thus bringing about direct economisation of operation expenses at each
application.

The system also offers other advanced analyses, such as counting of individual plants,
biomass analysis, crops damage detection and even identification of field vole burrow
entrances. The said functions enable more qualified and efficient farmers' decision making to
better control their crops production.

Key words: precision agriculture, drone, satellite, variable application, agricultural soil
mapping, input optimisation

ZORA — SYSTEM ZBERU PRAZDNYCH OBALOV OD PRIPRAVKOV
NA OCHRANU RASTLIN

Ing. Jozef KOTLEBA
Slovenské asociacia ochrany rastlin, Bratislava, Slovensko

Abstrakt

V minulych rokoch vo viacerych odbornych periodikdch boli uverejnené prispevky o
,Pilotnom projekte Slovenskej asociacie ochrany rastlin ohladne nakladania s prazdnymi
obalmi z pripravkov na ochranu rastlin“, ktoré podrobne popisovali nakladanie s prazdnymi
obalmi od pripravkov na ochranu rastlin. Ich cielom bolo informovat polnohospodarsku
verejnost’ na Slovensku o dovodoch spravneho nakladania s prazdnymi obalmi od pripravkov,
ktoré jednoznac¢ne chrani zivotné prostredie, zvy$uje hospodarnost’ ich pouzivania a znizuje
ndklady polnohospodarov na ich zneSkodnenie. Zaroven prispevky poznamenavali, ze
vystupom pilotného projektu je zaviest’ schému, v ktorej sa odskusa prevadzkové rieSenie pre
nakladanie s tokom prazdnych, vyplachnutych plastovych obalov od pripravkov na ochranu
rastlin. Toto prevadzkové odskusanie sa udialo v rokoch 2014-2020.

Cielom tohto prispevku je oboznadmit' polnohospodarsku verejnost o progrese
zaznamenanom V tejto oblasti za posledné 2 roky a o movych skuto¢nostiach, ktoré so
zberom prazdnych obalov suvisia.

V marci 2021 ¢lenovia Slovenskej asociacie ochrany rastlin schvalili komerény ndzov pre
systém zberu prazdnych obalov na Slovensku. Znamena to, Ze systém zberu prazdnych obalov
bezi pod nadzvom ,,ZORA%, ¢o je vystupom pdvodného pilotného projektu. Nazov ZORA
znamena: Zber - Obaly - Recyklacia - Agro => ZORA.

Treba poznamenat’, Ze v prenesenom vyzname nazov ZORA vyjadruje aj predzvest nie¢oho
lepSieho, radostného, ¢o urcite systém zberu prazdnych obalov ZORA, zalozeny ¢lenmi
Slovenskej asocidcie ochrany rastlin predstavuje. Systém zberu mé v prvom rade na paméti
ochranu zivotného prostredia, predchadzanie nezakonnému nakladaniu s obalmi ich palenim,
zniZzovanie ndkladov pol'nohospodéarov za zneskodnenie prazdnych obalov a samozrejme ich
nasledné zhodnotenie - recyklaciu. Ide o uplatiiovania cirkuldrnej ekonomiky priamo
v praxi. Pre systém zberu prazdnych obalov bolo vytvorené nasledovné logo, ktoré vyjadruje
materialové zhodnocovanie prazdnych obalov.

IQR A

Ako je vysSie hore uvedené, systém ZORA vytvorili ¢lenovia Slovenskej asociacie ochrany
rastlin s tym, Ze ho podporuju uZ aj niektoré distribuéné spolocnosti (Chemstar, RWA
a AGROPALIN). Partnerom systému ZORA je spolo¢nost’ Fecupral, spol. sr.0., so sidlom
v PreSove.
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V sucasnosti, v roku 2024 systém ZORA operuje v 31 okresoch na dobrovol'nom zdklade so
zberom prazdnych obalov od pripravkov na ochranu rastlin. Postupne sa ocakava, ze
s poziadavkou vstupu do systému ZORA sa budu hlésit’ aj d’alSie pol'nohospodarske subjekty
z inych okresov. Tu vSak treba poznamenat, Ze zber musi byt koordinovany, a je potrebné
mat’ na paméti finanéné naklady na logistiku. RozSirovanie zberu obalov bude potrebné
urychlit’, ked’ze v roku 2020 eurdpsky priemysel ochrany rastlin prijal zavdzok, Ze do roku
2025 sa musi zabezpecit’ zber a ndsledné zhodnotenie 75% obalov od pripravkov na ochranu
rastlin umiestnenych na trh v krajinach ES, vratane Slovenska.

) Zapojenie okresov do zberu
Z \_/ R A prazdnych obalov v rokoch 2014 - 2024
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LEGENDA

2014-2015: Ba nad Beb Partiza Topoléany

. 2016: Piestany, Presov, Sabinov, Stara Luboviia, Trenéin
/% Levice
2018: Bratislava, Dunajska Streda, Galanta, Komarno, Kosice-okolie, Nové Zamky, Senica, 8al'a, Velky Krtis

. 2019: Pezinok, Rimavska Sobota, Senec

B 2020:nitra

B 2021: Trebizov
. 2022: Kezmarok, Michalovce, Sobrance, Spi§ska Nova Ves, Vranov nad Topfou,
. 2023: Humenné

Malacky, Levoéa

Spustenie systému ZORA si vyziadalo aj zabezpecenie intenzivnej informac¢nej kampane.
Ta spociva ucastou Slovenskej asocidcie ochrany rastlin na pravidelnom vzdeldvani
pol'nohospodarov, ato prostrednictvom odborného vzdelavania v oblasti ochrany rastlin
organizovan¢ho organizdciou Agroinstituit Nitra, §. p., ataktiez SPPK. Podrobnosti
0 moznosti zapojit’ sa do systému ZORA n4jdete na strinke WWW.AGROZORA.SK.

Zmienend web stranka poskytuje zdujemcom komplexné informacie ako sa do systému
zapojit’ - splnenie administrativnych poziadaviek zo strany zaujemcu, ako spravne prazdne
obaly vyplachovat’, ako ich pripravit na odber (vyplachnuté, suché a nezatecené), vratane
odbornej konzultacie. Web stranka zaroven obsahuje viaceré informacné materidly a
demonstraéné video-ukazky, ktoré zaujemcom napomahaji ziskat' celkovy obraz
o fungovani systému ZORA ako takého.

Je potrebné doverovat tomu, Ze systém ZORA jednozna¢ne svojou sluzbou prispeje k ochrane
zivotného prostredia, ktoré si to vel'mi ziada. Zaroven Slovenska asocidcia ochrany rastlin ako
zakladatel’ systému ubezpecuje potencidlnych zadujemcov, Ze prazdne obaly od pripravkov
na ochranu rastlin zozbierané systétmom ZORA sa zhodnocuju recyklaciou! Je to
zésadny rozdiel medzi sluzbami, ktoré poskytuje vel'’ké mnoZstvo renomovanych komerénych
spolo¢nosti nakladajicich s odpadom na uzemi Slovenska. Vysledkom ich sluzieb nie je
zhodnocovanie prazdnych obalov, ale je odvoz prazdnych obalov na nebezpecné skladky
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odpadu. Takyto sposob zneSkodnovania odpadov je davno neudrzateny a je proti
zdravému rozumu. Zaroven je nepochopitel'né, ze aj medzi pol'nohospodarmi na Slovensku
je vela takych, ktorym splnenie jednoduchych poziadaviek stanovenych v systéme ZORA
»vyvolava nepredstavitel’'né problémy a nadpracu“.

Kraéové slova: pilotny projekt, Slovenska asocidcia ochrany rastlin, ramcovd smernica
o odpadoch, recyklacia odpadov, obehovd ekonomika, zber prdazdnych obalov, povinné
vyplachovanie, systém ZORA, ochrana Zivotného prostredia
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ZORA — THE SYSTEM TO COLLECT EMPTY CONTAINERS FROM
PLANT PROTECTION PRODUCTS

Ing. Jozef KOTLEBA
Slovak Crop Protection Association, Bratislava, Slovakia

Abstract

In course of the recent years, papers on “Slovak Crop Protection Association's pilot project to
collect empty containers from plant protection products” appeared in more Slovak
professional periodicals; the said papers also detailedly described the management of empty
containers from plant protection products. Their aim was to inform not only the farming
public in Slovakia about reasons, why to manage such containers properly in order to protect
the environment, the enhance the economy and to reduce the costs for the destruction. At the
same time, the said papers indicated that the aimed pilot project output is to introduce a
scheme that would enable testing of a fully operational management of the flow of emptied
and rinsed containers from plant protection products. Such latter management took place
between 2014 and 2020.

The present paper has for its aim to get farming public familiarised with both the progress
achieved in this field in course of the recent 2 years and new facts that empty containers
collection concern.

In March 2021, Slovak Crop Protection Association members approved the proposed business
name for the containers management system in Slovakia. Nowadays, the system — as the pilot
project output — is active under the name ,,ZORA; it is the acronym of Slovak “Zber - Obaly
- Recykldacia - Agro”, in English equivalents “Collection-Containers-Recycling-Agro™.
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One shall remark, that “zora” in Slovak may also mean “dawning”, i.e. figuratively a message
about something better and joyful, what ZORA — as the system for the collection of empty
and rinsed containers from plant protection products established by Slovak Crop Protection
Association — undoubtedly is. The most essential aim is to protect the environment, to prevent
illicit management of containers and their uncontrolled burning, to reduce producers' costs for
their destruction and, certainly, their following material recovery — recycling. Hence, one
may say that it is circular economy in practice. The following logo was created for the
container management system to express the material recovery of emptied containers.

1@R A

As mentioned above, ZORA system was created by members of Slovak Crop Protection
Association and also some from among distributors (Chemstar, RWA a AGROPALIN) also
do support it. Fecupral Company, s.r.o. seated in PreSov is the system's partner.

For the time being (2024), ZORA operates in 31 counties and the collection is made on
voluntary basis. Step-by-step, we expect that also farming entities from other counties will
joint the system. However, one shall emphasise that the collection must be co-ordinated and
also the financial costs spent for the logistics must be taken into consideration. The expansion
of the collection must be expedited as, in 2020, European plant protection industry undertook
to ensure the collection and recovery of 75 % of empty containers placed on the market in EU
countries, including Slovakia.
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Involvement of districts in the collection ;
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The launching of ZORA system required an intense information campaign. Such activity
required the participation of Slovak Crop Protection Association on regular education of
Slovakian farming community in the field of plant protection as organised by both
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Agroinstitat Nitra, $. p. and Slovak Agriculture and Food Chamber (SPPK). More details on
the opportunity to joint ZORA system are available on WWW.AGROZORA.SK.

The aforementioned website provides those interested with complete information on how to
join the system — to cope with the administrative requirements, how to rinse containers as
well as how to prepare them for the collection (rinsed, dry and without liquids), including the
relevant technical advice. At the same time, the website also contains information materials
and demonstration video sequences in order to provide an overall view about the
functioning of ZORA system as such.

We must believe that ZORA system will — in the way of its service — unambiguously
contribute to such demanded environmental protection. At the same time, Slovak Crop
Protection Association as the system founder ensures that the empty containers from plant
protection products collected by ZORA system are recycled! There is a difference
between the services rendered by a numerous waste management companies in the territory of
Slovakia. Very often, the output of their services is not the recovery of this type of waste, but
its removal to dangerous waste landfills. Such way of waste management is already and for
a long time unsustainable and contradicts common sense. At the same time,
incomprehensible is the attitude of many farmers in Slovakia those, in whose minds the
meeting of simple requirements laid down by ZORA system evokes “unimaginable
difficulties and extra work”.

Key words: pilot project, Slovak Crop Protection Association, fame directive on waste, waste
recovery, recycling, circular economy, empty containers, collection, compulsory containers
rinsing, ZORA system, environmental protection
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