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PREDHOVOR

Viazeni Gcastnici IX. slovenskych rastlinolekarskych dni,

som rad, ze slovenské rastlinolekarske dni sa dostdvaji postupne do povedomia domadce;j
odbornej a Sirokej verejnosti, a teSia sa Coraz viacSej obl'ube aj zahrani¢nych kolegov. Deviate
slovenské rastlinolekarske dni, ktoré organizuje Slovenska rastlinolekarska spolo¢nost’ v Nitre
tento rok spolu s Ministerstvom podohospodarstva arozvoja vidieka SR a Ministerstvom
zivotného prostredia SR, prebiehaju formou medzinarodnej konferencie - za ti€asti doméacich
odbornikov a odbornikov z Ceskej republiky, Holandska, Mad’arska, Rakuska a odbornikov
zastupujucich CropLife Europe, ktora sidli v Bruseli.

Nosnou témou tohtoro¢nych rastlinolekéarskych dni je téma s ndzvom ,,Kam kracas, ochrana
rastlin?%, ktord nadvédzuje na predchadzajice témy, v si€asnosti 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), ,,Bezpecnost’ a u€innost’ v ochrane rastlin“ (VII. SRD Nitra 2017) a ,,Nové vyzvy
v ochrane rastlin — cesta do buducnosti* (VIII. SRD Nitra 2019).

Téma ,,Kam kracas, ochrana rastlin? sa usiluje reagovat’ na obe aktualne stratégie, ktoré
v roku 2020 predlozila Europska komisia ¢lenskym Statom. Ide o stratégiu Z farmy na stol
(Farm to Fork, F2F) a o Stratégiu pre biodiverzitu do roku 2030. Obe stratégie predkladaju
ambicidzne navrhy, ktoré sa dotykaji zniZovania pouzivania pripravkov na ochranu rastlin
(dalej len ,pripravky”) a hnojiv, vratane zvySovania vymery ekologického
pol'nohospodarstva. Ich uplatiiovanie v praxi vyvolava u polnohospodarov vela otazok,
kedze si to bude okrem iného vyzadovat adekvatnu finanéni podporu zo Spoloc¢nej
pol'nohospodarskej politiky EU (SPP). Obe stratégie su kliové dokumenty pre naplianie
cielov Europskej zelenej dohody.

Nasa konferencia predstavuje viaceré nové trendy, ktoré sa postupne zavadzaji do praxe
a jednoznacne prispievaju k znizovaniu spotreby pripravkov. St to: digitalizacia a senzorova
technoldgia, vyuzivanie robotov adronov. VSetky tieto trendy maju prispiet’ k cielenej
aplikacii pripravkov, k nizsej zat'azi zivotného prostredia, k zniZeniu rezidui v potravinach a k
znizeniu negativneho vplyvu na necielové organizmy. Ak hovorime o robotizacii v ochrane
rastlin, tak treba vyzdvihnut' aj zniZenie vplyvu rizika z pripravkov na operatora, ktory je
Casto vystaveny ich negativnemu vplyvu.

Dal§imi témami, ktoré plne harmonizuji s nosnou témou je poradenstvo pre profesionalnych
a neprofesionalnych pouzivatelov a biologickd ochrana rastlin, uplatiiovanie ktorej si
v ochrane rastlin vyZaduje Coraz vysSie percento spotrebitel'ov v Eurdpe vratane Slovenska.
Velkou vyzvou pre polnohospodarov na Slovensku je ochrana pred bodovym znecistenim
vodnych zdrojov, zber a naslednéd recyklacia prazdnych obalov od pripravkov na ochranu
rastlin a spravne vyuzivanie aplikacnej techniky vratane jej kontroly.

Som presvedéeny, ze konferencia prispeje nielen k vymene nazorov ak ziskaniu novych
poznatkov v ochrane rastlin, ale zaroven umozni tcastnikom konferencie, ktori sa zucCastnia
jej ukdzkovej — demonstracnej Casti na vystavisku Agrokomplex, oboznamit’ sa s prinosom
novych trendov pre prax.

Dovol'te mi popriat’ vSetkym tcastnikom IX. slovenskych rastlinolekarskych dni, slovenskym
aj zahranicnym, aby strdvili v Nitre prijemné chvile, apritom nacerpali nové
poznatky, skusenosti a informécie.



PREFACE

Dear participants to IX 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. IX Slovak Plant
Health Days organised by the Slovak Plant Health Society in this year in Nitra, jointly with
the Ministry of Agriculture and Rural Development of the Slovak Republic and the Ministry
of Environment of the Slovak Republic 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 “Where are you heading, plant
protection?” 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” (IIT 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), and “New
challenges in plant protection — the way to the future” (VIII SPHD Nitra, 2019).

The issue ,,Where are you heading, plant protection? “ make its best to respond to the two
present strategies introduced by European Commission to members states in 2020, Farm to
Fork (F2F) and EU Biodiversity Strategy for 2030. Both of them present their ambitious
proposals that concern the reduction in the use of plant protection products (hereinafter solely
as ,,products “) and fertilisers, and including the increase in organic farming acreage. The
practical implementation of the two strategies raise numerous questions among the EU
farming community, as adequate financial support from the part of EU's Common
Agricultural Policy. The both Strategies are key documents to achieve aims of the European
Green Deal

Our Conference's intention is also to introduce new trends that are step-by-step implemented
into practical use and that, unambiguously, contribute to reduced use of products. These
trends are digitalised and sensor-based technologies as well as the spread of robots and
drones. All of the aforesaid should contribute to targeted application of products, lower
contamination load on our environment, and reduced product residues in food as less adverse
impact on non-target organisms. When speaking about robotised plant protection, the
exposure of operators — who are often exposed to negative influence of products — shall
undoubtedly be emphasised as well.

Certain other issues that fully match with the leading one are advisory and consultancy
activities towards both professional and non-professional users of products and biological pest
control; the application of the latter one is steadily more and more demanded by European
consumers, including Slovakian ones. Further, the protection from contamination from point
sources, collection and recycling of emptied containers from products as well as a correct use
and periodical inspections of application equipment are challenges of growing importance,
too.

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 the exhibition site Agrokomplex to
familiarise themselves with concrete contributions of the aforementioned trends.

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



Zaroven mi dovol'te vopred sa pod’akovat’ vSetkym prednédsajicim za ich ndmahu a Cas pri
priprave svojich prednaSok a abstraktov, a taktiez vSetkym spoluorganizatorom, ktori sa
podielali na priprave a uskutocneni tejto konferencie.

Verim, ze si ich priazen ziskame aj pri organizovani dalSich odbornych podujati
a nasledovnych rastlinolekarskych dni.
S pozdravom
Ing. Jozef Kotleba
Slovenska rastlinolekarska spolocnost’, predseda



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



PREHLAD DOTERAJSICH SLOVENSKYCH
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OVERVIEVW OF THE HITHERTO SLOVAK PLANT HEALTH DAYS
FROM 2005 TO 2022 AND THEIR LEADING ISSUES

I SPHD 2005, Nitra, Slovak University of Agriculture, 25-26 Jan 2005
General topics in plant protection

IT SPHD 2007, Nitra, Congress Centre Bernolak, 21-22 Nov 2007
Current important pests and diseases in Slovakia
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V SPHD 2013, Nitra, Mikado Hotel, 9-10 Oct 2013
How to protect water in order to achieve its favourable state
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Packaging waste in agriculture — how to manage it
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Safety and efficiency in plant protection
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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?
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INVAZNE A KARANTENNE ORGANIZMY NA SLOVENSKU ZA
POSLEDNE ROKY

MAGDOLENOVA Marta

Ministerstvo podohospodarstva a rozvoja vidieka SR, Dobrovicova 12, 812 66 Bratislava,
Slovenska republika

Abstrakt

V poslednych rokoch na tizemi Slovenskej republiky ale aj na celom tizemi EU &oraz
CastejSie zaznamenavané vyskyty invaznych a karanténnych Skodcov. Ide o ddsledok
globalizacie obchodu a cestovného ruchu. Vyrazny vplyv na rozSirovanie Skodcov maju
aj klimatické zmeny, ¢o sposobuje, ze teplomilné druhy sa dokdzu rozmnozovat’ a prezimovat’
aj v oblastiach, kde to eSte v neddvnej minulosti nebolo mozné.

Nové nariadenie o zdravi rastlin (nariadenie (EU) 2016/2031), ktoré sa uplatiiuje od
14. decembra 2019, aktualizovalo a posilnilo pravidla EU o zdravi rastlin. Tieto nové pravidla
prispievajii k udrzatelnej pol'nohospodarskej a zahradnickej vyrobe v EU, ako aj k ochrane
verejnych a stkromnych zelenych ploch, lesov a prirodnej krajiny. Ciel'om pravidiel je tiez
zabezpecit' bezpecny obchod a zabranit' usidleniu novych Skodcov rastlin spojenych s
meniacimi sa klimatickymi podmienkami v Eurépe. Nové pravidla priniesli vyznamné zmeny
vo vztahu k dovozu aj obchodu v ramci EU. Rozsirili sa poZiadavky na rastlinolekarske
osvedCenia, ked’ len pit druhov rastlin! - plody ananasu, kokosu, bandny, d’atle a duriany sa
moézu do EU dovazat bez rastlinolekarskeho osvedéenia. Rovnako pri pohybe rastlin na
d’alsie pestovanie v ramci EU je potrebné, aby boli sprevadzané rastlinnym pasom. Vietky
nedostatky zistené pri dovoze z tretich krajin, pripadne v ramci presunu medzi Clenskymi
statmi (dalej len “CS*) je potrebné nahlasovat do eurépskeho systému, aby boli
o nedostatkoch informované aj ostatné CS av pripade dovozu z tretich krajin aj krajina
vyvozu, pripadne krajiny povodu.

Pracovnici Ustredného kontrolného a skusobného tustavu polnohospodarskeho (dalej len
,JUKSUP*) vykonavaju prieskum karanténnych $kodcov na tizemi Slovenskej republiky a pri
tychto prieskumoch ¢asto nachadzaju aj nové invazne druhy Skodcov. Napriklad v roku 2010
bol notifikovany prvy vyskyt Tuta absoluta na rajc¢inach na tizemi SR, len dva roky po
zaznamenani prvého vyskytu v Spanielsku. Skodca sa na tuzemi EU rozsiril tak rychlo, Ze
zaradenie Skodcu medzi karanténne Skodce a prijatie rastlinolekarskych opatreni na
eradikaciu, pripadne zabranenie rozsirenia Skodcu uz nemali vyznam. Rovnakym prikladom
je aj $kodca orechov Rhagoletis completa, ktory uz v roku 2002 vo Svajéiarsku sposoboval
Skody na plodoch. V roku 2004 bol skodca najdeny v Nemecku, v roku 2010 boli potvrdené
vyskyty v Rakusku, Francuzsku a Taliansku. Prvy oficidlne potvrdeny vyskyt na Slovensku
bol zaznamenany na lapaci v Bratislave v roku 2018 a v tom istom roku bolo notifikovanych
viacero d’alSich vyskytov na r6znych miestach SR.

V roku 2015 bol notifikovany prvy oficidlne potvrdeny vyskyt Scaphoideus titanus na
vychodnom Slovensku v obci Tibava. Scaphoideus titanus je vektor Grapevine flavescence
dorée fytoplazmy, karanténneho Skodlivého organizmu, a v roku 2021 bol potvrdeny prvy
vyskyt tejto fytoplazmy na Gizemi SR vo vinohrade v okrese Nové Zamky. UKSUP nariadil
rastlinolekarske opatrenia na eradikaciu tohto Skodcu. V roku 2022 bol zatial potvrdeny
vyskyt Erwinia amylovora, karanténneho Skodlivého organizmu chranenej zony v obci
Kalinovo na duli a prvy vyskyt karanténneho Skodlivého organizmu Tomato leaf curl New

1 Rastlina — v zmysle definicie rastliny z nariadenia (EU) 2016/2031
12



Delhi virus na dyni ervenej v okrese Kosice okolie. V oboch pripadoch UKSUP nariadil
rastlinolekarske opatrenia na eradikéaciu Skodcov.

Oblast’ zdravia rastlin sa nesustred’uje iba na karanténne a invazne druhy organizmov, ktoré sa
prenasaju rastlinami alebo rastlinnymi produktmi, ale venuje svoju pozornost' aj inym
sposobom prenosu karanténnych a invaznych druhov. V roku 2002 bol prijaty Medzinarodny
Standard pre rastlinolekéarske opatrenia ISPM €. 15 Regulacia dreveného obalového materialu
v medzinarodnom obchode, vroku 2017 bol prijaty Medzinarodny Standard pre
rastlinolekarske opatrenia ISPM ¢. 41 Medzinarodny pohyb pouzitych vozidiel, strojov
a vybavenia a v sucasnosti na medzinarodnej urovni prebieha aj debata o regulacii namornych
kontajnerov, ktoré mézu prenasat’ Skodlivé organizmy aj vo vnutri ale aj na vonkajSej strane
kontajnerov.

Kruadové slova: karanténne skodce, invazne druhy, zdravie rastlin

INVASIVE AND QUARANTINE ORGANISMS IN SLOVAKIA IN THE
RECENT YEARS

MAGDOLENOVA Marta

Ministry of Agriculture and Rural Development of the Slovak Republic, Dobrovicova 12,
812 66 Bratislava, Slovak Republic

Abstract

In recent years, invasive and quarantine pests have been regularly recorded in the territory of
the Slovak Republic and throughout the EU. This is a consequence of the globalization of
trade and tourism. Climatic changes also have a significant impact on the spread of pests,
which causes thermophilic species can reproduce and overwinter even in areas where this was
not possible in the recent years.

The new Plant Health Regulation (Regulation (EU) 2016/2031), which applies from 14
December 2019, has updated and strengthened EU plant health rules. These new rules
contribute to sustainable agricultural and horticultural production in the EU, as well as to the
protection of public and private green spaces, forests and natural landscapes. The rules also
aim to ensure safe trade and ensure the establishment of new plant pests associated with
changing climate conditions in Europe. The new rules brought significant changes in relation
to imports and trade within the EU. The requirements for phytosanitary certificates have been
expanded, when only five types of plants - pineapple, coconut, banana, date and durian fruits -
can be imported into the EU without a phytosanitary certificate. Likewise, when moving
plants for further cultivation within the EU, they must be accompanied by a plant passport.
All non-compliances detected during imports from third countries, or within the framework of
transfer between EU member states must be reported to the European system, so that other
member states are also informed of the non compliances and, in the case of imports from third
countries, also exporting country or the country of origin.

Employees of the Central Control and Testing Institute in Agriculture (UKSUP) carry out
surveys of quarantine pests on the territory of the Slovak Republic, and new invasive pest
species are often found during these surveys. For example, in 2010, the first occurrence of
Tuta absoluta on tomatoes on the territory of the Slovak Republic was notified, just two years
after the first occurrence was recorded in Spain. Pest spread so quickly in the territory of the
EU that the classification of the pest among quarantine pests and the adoption of
phytosanitary measures for eradication or containment measures of the pest were no longer
possible. The same example is the walnut pest Rhagoletis completa, which already caused
symptoms and damage to fruits in Switzerland in 2002. In 2004, the pest was found in

13



Germany, in 2010 occurrences were confirmed in Austria, France and Italy. The first
officially confirmed occurrence in Slovakia was recorded on a trap in Bratislava in 2018 and
in the same year several other occurrences were notified in various places in Slovakia.

In 2015, the first officially confirmed occurrence of Scaphoideus titanus in eastern Slovakia
was notified in the village of Tibava. Scaphoideus titanus is the vector of Grapevine
flavescence dorée phytoplasma, a quarantine harmful organism, and in 2021 the first
occurrence of this phytoplasma was confirmed on the territory of the Slovak Republic in a
vineyard in the district of Nové Zamky. UKSUP ordered phytosanitary measures to eradicate
this pest. In 2022, the occurrence of Erwinia amylovora, a quarantine harmful organism of the
protected zone in the village of Kalinovo on a quince plant, and the first occurrence of a
quarantine harmful organism Tomato leaf curl New Delhi virus on a watter melon in the
Kogice district have been confirmed. In both cases, the UKSUP ordered phytosanitary
measures to eradicate pests.

The field of plant health does not focus only on quarantine and invasive species of organisms
that transmit plants or plant products, but also pays attention to other modes of transmission
of quarantine and invasive species. In 2002, the International Standard for Phytosanitary
measures ISPM No. 15 Regulation of wooden packaging material in international trade was
adopted, in 2017 the International Standard for Phytosanitary Measures ISPM No. 41
International movement of used vehicles, machines and equipment was adopted. There is also
an international debate on the regulation of sea containers, which can carry harmful organisms
both inside and outside the containers.

Keywords: quarantine pests, invasive species, plant health

SKODLIVE CINITELE V LESOCH SLOVENSKA
KUNCA Andrej, GALKO Juraj

Nérodné lesnicke centrum, Lesnicky vyskumny ustav Zvolen, Lesnicka ochrandrska sluzba,
Lesnicka 11, 969 01 Banska Stiavnica, Slovenska republika

Abstrakt

Vyska celkovej nahodnej tazby v roku 2021 dosiahla na Slovensku 2,92 mil. m® drevne;
hmoty, ¢o je 0 0,61 mil. m®> menej ako v roku 2020. Podiel ndhodnej tazby na celkovej tazbe
dreva na Slovensku dosiahol 36,7%. Je to uz 18. rok v rade, kedy ndhodné t'azba presiahla
dlhodobti priemerni vy$ku nahodnej tazby (2,56 mil. m?). Podkdérny hmyz bol
najvyznamnejsi Skodlivy cCinitel. V tejto skupine Skodcov absolutne dominoval lykozrut
smrekovy (Ips typographus). Druhym najvyznamnej$im Skodlivym cinitelom bol vietor.
Lykozrat smrekovy a vietor spolu tvorili az 82%ny podiel na celkovej ndhodnej tazbe.

Kradové slova: nahodna tazba, skodlivy cinitel, podkorny hmyz, lykozrut smrekovy, vietor

HARMFUL AGENTS IN SLOVAK FORESTS
KUNCA Andrej, GALKO Juraj

National Forestry Centre, Forestry Research Institute in Zvolen, Forest Health Service,
Lesnicka 11, 969 01 Banska Stiavnica, Slovak Republic

Abstract

The sanitary felling in 2021 reached 2.92 mil. m?, by 0.61 mil. m? less than in 2020. The
proportion of the sanitary felling on the total felling was 36.7 %. It has already been the
eighteenth in the row of years, when the sanitary felling exceeded the long-term averaged
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sanitary felling (at the level 2.56 mil. m®). Bark beetles were the most damaging pest agents,
out of them spruce bark beetle (Ips typographus) dominated. Wind was the second most
damaging agent. Ips typographus and wind were responsible for more than 82 % of sanitary
felling.

Key words: sanitary felling, pest agent, bark beetles, Ips typographus, wind

NAVRH NARIADENIA EUROPSKEHO PARLAMENTU A RADY O
UDRZA’TEBNOM POUZIVANI PRIPRAVKOV NA OCHRANU
RASTLIN

SKARBOVA Bronislava

Ministerstvo pddohospodarstva a rozvoja vidieka, Dobrovicova 12, 812 66 Bratislava,
Slovenska republika

Abstrakt

V stratégii Z farmy na stol, ktora je suCastou Eurdpskej zelenej dohody, sa zdoraziuje
potreba prechodu na spravodlivy, zdravy potravinovy systém Setrny k zivotnému prostrediu.
Navrhuju sa v nej dva konkrétne ciele, a to do roku 2030 zredukovat’ pouzivanie chemickych
pesticidov a z nich vyplyvajice riziko o 50% a zredukovat’ pouzivanie nebezpecnejsich
pesticidov o 50%.

Navrhované nariadenie Eurdpskeho parlamentu a Rady o udrzateI'nom pouzivani pripravkov
na ochranu rastlin a ktorym sa meni nariadenie (EU) 2021/2115 je v tejto oblasti kI'i¢ovym
nastrojom na dosiahnutie cielov uvedenych v stratégii Z farmy na stdl. Uvedenym nariadenim
sa ma nahradit’ platna smernica 2009/128/ES o trvalo udrzatelnom pouzivani pesticidov
pricom sa s urcitym stupfiom modifikacie zachovavaji niektoré prvky tejto smernice, napr.
odborné vzdeldvanie v oblasti pripravkov na ochranu rastlin, integrovand ochrana proti
Skodlivym organizmom (IPM), letecké aplikécie, predaj a distriblicia pripravkov na ochranu
rastlin, ich skladovanie, manipulacia, zneSkodiiovanie obalov azvySkov pripravkov.
Zavadzajii sa nové povinnosti pre profesiondlnych pouzivatelov, ako je vedenie evidencie
o uplatnovani zasad IPM, o zakupenych apouzivanych aplikacnych zariadeniach a ich
kontrolach, o vyuzivani poradenskych sluzieb. Zavadzaju sa nové povinnosti pre ¢lenské Staty
(organy S$tatnej spravy) v oblasti kontrol a monitorovania, rozsiruje sa rozsah a frekvencia
oznamovacich povinnosti vo¢i Komisii. Ustanovuje sa vytvorenie troch novych registrov,
jedného pre vedenie evidencie o spotrebe pripravkov na ochranu rastlin, druhého v oblasti
IPM a treticho pre vedenie evidencie o aplikanych zariadeniach ako aj detailnejSi obsah
narodnych akénych planov s cielom harmonizovaného pristupu c¢lenskych Statov pri jeho
vypracuvani a prehodnocovani.

Pravnym zakladom predloZzeného nariadenia je c¢lanok 192 ods. 1 Zmluvy o fungovani
Europskej tunie, ktory opraviluje Eurdpsku Uniu prijat’ opatrenia na udrzanie, ochranu
a zlepSenie kvality zivotného prostredia a ochranu l'udského zdravia. Navrhované opatrenia
v tejto oblasti si oddvodnené prislusSnymi problémami v oblasti Zivotného prostredia
a verejného zdravia.

Kruadové slova: pripravok na ochranu rastlin, pesticid, ochrana rastlin, udrzatelné
pouzivanie, udrzatelné polnohospodarstvo
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DRAFT THE REGULATION OF THE EUROPEAN PARLIAMENT AND
THE COUNCIL ON THE SUSTAINABLE USE OF PLANT
PROTECTION PRODUCTS

SKARBOVA Bronislava

Ministry of Agriculture and Rural Development, Dobrovicova 12, 812 66 Bratislava, Slovak
Republic

Abstract

The Farm to Fork strategy, which is part of the European Green Deal, emphasizes the need to
transition to a fair, healthy and environmentally friendly food system. It proposes two specific
goals, namely to reduce the use of chemical pesticides and the resulting risk by 50% by 2030
and to reduce the use of more dangerous pesticides by 50%.

The proposed Regulation of the European Parliament and of the Council on the sustainable
use of plant protection products and amending Regulation (EU) 2021/2115 is a key tool in this
area to achieve the objectives set out in the Farm to Fork strategy. The aforementioned
regulation is intended to replace the valid Directive 2009/128/EC on the sustainable use of
pesticides, while some elements of this directive are kept with a certain degree of
modification, e.g. professional training in the field of plant protection products, integrated
pest management (IPM), aerial applications, sale and distribution of plant protection products,
their storage, handling, disposal of packaging and remnants. New obligations are introduced
for professional users, such as keeping records on the application of IPM principles, on
purchased and used application equipment and their controls, on the use of advisory services.
New obligations for member states (state administration bodies) in the area of controls and
monitoring are being introduced, the scope and frequency of notification obligations to the
Commission are being expanded. The creation of three new registers is established, one for
keeping records on the consumption of plant protection products, the second in the field of
IPM and the third for keeping records on application equipment, as well as a more detailed
content of national action plans with the aim of a harmonized approach by the member states
in its development and review.

The legal basis of the submitted regulation is Article 192 paragraph 1 of the Treaty on the
Functioning of the European Union, which authorizes the European Union to take measures to
maintain, protect and improve the quality of the environment and protect human health.
Proposed measures in this area are justified by relevant environmental and public health
problems.

Keywords: plant protection product, pesticide, plant protection, sustainable use, sustainable
agriculture
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SPOTREBA PRIPRAVKOV NA OCHRANU RASTLIN V SR - MOZNE
PRISTUPY?

BAROK Stanislav

Ustredny kontrolny a skigobny tstav pol'nohospodarsky v Bratislave, Mattskova 21,
833 16 Bratislava, Slovenska republika

Abstrakt

Ustredny kontrolny a skugobny ustav polnohospodarsky v Bratislave zabezpeuje
v ramci svojich legislativnych kompetencii aj zber a spracovanie idajov o predaji a spotrebe
pripravkov na ochranu rastlin. S niektorymi sumarnymi prehl'admi sa mozno stretnut’ aj na
internetovej stranke https://www.uksup.sk/spotreba-pripravkov-na-ochranu-rastlin.

Kruacové slova: pripravky na ochranu rastlin, predaj, spotreba, zber udajov, sumadrne spravy.

Ustredny kontrolny a skugobny ustav polnohospodarsky v Bratislave (d’alej len ,,UKSUP*)
ma podla platnej slovenskej legislativy vo svojej néplni aj zber tidajov o predaji a spotrebe
pripravkov na ochranu rastlin a pomocnych pripravkov a spracovanie tychto udajov do
suhrnnych $tatistickych prehl'adov. Tato ¢innost’ vykondva UKSUP uz desatrodia, pricom za
ten Cas doslo k viacerym upravam, ale aj ponechaniu dobre zavedenych praktik z minulosti.

NajstarSie zachované Udaje o spotrebe pripravkov na ochranu rastlin st v elektronickej
podobe k dispozicii za roky 1991 a 1992 tvorené iba celoslovenskymi tdajmi. Neskor su
udaje postupne podrobnejsie, a to:

— od roku 1993 do roku 1999 okresné,

— od roku 2000 podnes podl'a obci, pricom od roku 2016 je podstatna cast’ udajov podrobne
na pozemky (LPIS).

Uplnost udajov kolise za uvedené obdobie od 50 % do 80 % vymery ornej pddy.
Dopocitavanie spotreby na nezaslanu vymeru sa nevykonava.

Aktudlna eurdpska legislativa zaviedla povinné zasielanie Udajov do EUROSTAT-u
kazdoro¢ne pre predaj a v 5S-rocnom intervale pre spotrebu pripravkov na ochranu rastlin.
Tato povinnost nebolo problém splnit’, kedZze zdkonna povinnost je aj pre spotrebu na
kazdoro¢nej trovni. Z perspektivneho pohladu je to vel'mi dobré, nakol’ko sa v buducnosti
oCakéva skratenie intervalu hlaseni do EUROSTAT-u aj pre spotrebu kazdym rokom. Okrem
inych podrobnosti bol zavedeny aj pojem ,0Setrend plocha* (vymera). Tento pojem je
definovany v ¢lanku 1 Nariadenia Komisie (EU) &. 656/2011, kde je uvedené: ,, Termin
,,o8etrena plocha* uvedeny v oddiele 2 prilohy Il k nariadeniu (ES) ¢. 1185/2009 oznacuje
zakladnu oSetrenu plochu vymedzenu ako ,,vymera plodiny, ktora bola aspon raz oSetrend

rec 4«

danou ucinnou latkou, nezavisle od poctu aplikacii“.

Z pohl'adu pol'nohospodarov sme kvoli tejto definicii nezmenili sposob zistovania spotreby
pripravkov na ochranu rastlin. Bolo to z dvoch dovodov. Jednym z nich je administrativna
zataz pre takéto hlasenia, ktoré su takmer v nezmenenej podobe rieSené uz niekolko
desatroCi aprax si na ne zvykla. Druhy dovod je nerealnost, aby tuto definiciu vedeli
polnohospodari uviest do praxe. Na vysvetlenie treba spresnit, Ze hlasenia sa podavaju
v podobe obchodnych nazvov pripravkov pouzitych na jednotlivé oSetrenia. V praxi sa mdze
stat’, Ze pol'nohospodar pouzije isty pripravok s nejakou jednou t¢innou latkou, ale napr. o 14
dni pouzije na tom istom pozemku pripravok s dvomi u¢innymi latkami, pricom jedna z nich
bola pouzitd v predoSlom oSetreni. V takychto pripadoch by nebolo mozné vyplnit’ oSetrenti
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vymeru v ramci jedného riadku hlasenia. Preto rieSenim je iba pocitacové spracovanie hlaseni
so zapracovanim danej definicie do matematického spracovania sumarnych prepoctov.

Spracovanie udajov preslo tiez istym historickym vyvojom. Od zaciatku sa, samozrejme,
spracuvali iba kladné hlasenia, teda tie, v ktorych bolo uvedené aspon jedno oSetrenie
pripravkom na ochranu rastlin. Nulové hlasenia, ak sa aj vyskytli, neboli do pocitacovej
databazy zahrnuté. Bolo to z jednoduchého dovodu, ze vzdy sa pozadovali tidaje o celkovej
spotrebe €1 uz vramci Slovenskej republiky alebo mensSich izemnych celkov. Prepocet na
hektar pddy bol minoritnou potrebou a aj nespravne vypocitavany. V zaciatkoch sa celkova
spotreba za celu Slovensku republiku prepocitavala cez celkovi vymeru ornej alebo
(nespravne) pol'nohospodarskej pddy, priCom bolo zname, ze udaje o spotrebe nemame od
vSetkych subjektov stouto povinnostou. Az v neskorSom obdobi sa zaviedol pojem
»sledovand vymera®, ktord bola sumarom vymer subjektov, ktoré podali hlasenia, presnejSie
povedané sumarom vymer s aplikdciami pripravkov na ochranu rastlin. Pretoze ak subjekt
napr. neoSetroval nejaky pozemok, tak tato vymera sa do tohto sumaru uz nedostala. Teda aj
tu je nedostatok s nezapocitanim neoSetrenych pozemkov v subjektoch, ktoré hlasenie zaslali.
Treba vSak podotknut’, ze tato chyba je odhadom na urovni 1-2 %.

Spresnenim prepoctov je vypocet priemernej spotreby na vybrani plodinu. Takato prva
lastovicka bola verejne predstavena pocas druhych rastlinolekarskych dni v roku 2007. Vtedy
autor pripravil prehl'ad spotreby pripravkov na ochranu rastlin v obchodnych nézvoch za
obdobie 11 rokov vo vybranych polnych plodinich, zelenine, ovoci a vini€i, spolu pre 8
plodin. Dovolim si doslovne zacitovat’ z uvedenej prace: ,,Prdaca nespecifikuje rozdiely medzi
plodinami, ktoré su vidy skreslené podielom pripravkov s nizkymi davkami (napr.
nizkodavkové herbicidy v obilninach) a pripravkov s vysokymi davkami (napr. fungicidy
v jabloniach a vinici). Tento nedostatok by, avsak iba ciastocne, odstranilo vyjadrenie
spotreby v ucinnych latkach. Pre podrobnejsiu analyzu stavu je potrebné okrem sumarnych
cisel uviest' aj zastupenie pripravkov alebo ucinnych latok z hladiska ich skodlivosti, a to
najprv pre cloveka a potom aj pre jednotlivé zlozky Zivotného prostredia. Nezanedbatelnym
faktorom skodlivosti pripravkov je aj ich doba rozkladu a dalsie viastnosti, ¢cim uz by dana
praca vyzadovala ovela viac casu a spracovanie mnozZstva roznych, ale navzdajom suvisiacich
udajov. Z uvedenych dovodov si autor nenarokuje na vlastny komentdr a ponechdva priestor
na vlastny usudok, pripadne priestor na diskusiu a vyssie citované podrobnejsie spracovanie.

Myslim si, ze na podobny problém nardzame aj dnes. Sumarne c¢isla st vzdy velmi
zjednoduSujuci pohl'ad. Aj snaha Eurdpskej Komisie o zniZenie spotreby pripravkov o 50 %
ma svoje problematické okruhy. Prvym je to, Ze za zéklad sa berie predaj nie spotreba
pripravkov. Je sice pravdou, Ze v sucasnosti je medziroéné skladovanie pripravkov
u kone¢nych uzivatel'ov menej ¢asté ako pred 20 ¢i 30 rokmi, ale predsa len predaj sa nerovna
spotreba v danom konkrétnom roku, kedy mozu klimatické podmienky vyznamne zasiahnut’
do rozsahu realne oSetrovanych ploch. Druhou, ale nie uplne nelogickou, je prepocet
absolutnych hodnoét predaja cez stanovené koeficienty podla rozdelenia t¢innych latok do 4
kategorii podla Vykondvacieho Nariadenia (EU) ¢&.540/2011 s nelinearne rasticimi
koeficientami prepoctu 1, 8, 16 a64. To znamenda, Ze zohladnuje sucasné poznatky
o ucinnych latkach zroéznych uhlov pohladu avplyvu na jednotlivé zlozky zivotného
prostredia a ¢loveka. Z hl'adiska jednoduchosti prepoctu je to dobry sposob. Nezohladnuje
vSak narodné klasifikacie pripravkov, klimatické regiony, rocnikovy vplyv na realnu potrebu
oSetreni, regionalne rozdiely aj v rdmci jedného Statu, zastipenie plodin v osevnom postupe,
rozdielny obsach Uc¢innych latok v pripravkoch, ich biologicku ucinnost, aktudlny vplyv
pocasia a jeho rychle zmeny apod. Je jasné, Ze zahrnut’ tol’ko premennych je pre rychle
a velkoplosné pouzite pre celu Eurdpsku uniu neredlne. Podobne ako v inych oblastiach
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legislativy je vSak mozné predpokladat, ze aj sposoby prepoctov redukcie pouzivania
pripravkov na ochranu rastlin sa budi menit’.

Z uvedeného vSak vyplyvaji moznosti ako realne ovplyvnit' ziadany pokles spotreby
pripravkov. ,Je potrebné*“ sa zamerat’ na pokles spotreby hlavne v skupinach 3 — chemické
ucinné latky, ktoré su schvalené ako latky, ktoré sa maji nahradit, a 4 — chemické 0¢inné
latky, ktoré nie su schvdlené, teda napr. niektoré povolenia na vynimku udelované
Ministerstvom pddohospodarstva a rozvoja vidieka SR. A naopak ziadtiice by bolo zvysSenim
spotreby v skupine 1 — chemické uéinné latky s nizkym rizikom, ktoré su schvélené, nahradit’
spotrebu v skupinach 2 az 4 v pripade, Ze je to redlne a uskutocnmitel'né.

Moznym vylepSenim navrhu Komisie by bol rovnaky prepocet, ako je navrhovany, ale
vztahujuci sa na konkrétnu plodinu. V takom pripade by vSak nemohli do prepoctu vstupovat’
udaje o predaji, ale konkrétne idaje od poI'nohospodérov. Je len samozrejmé, Ze pri udajoch
pre plodinu by bol silny ro¢nikovy vplyv pocasia. Taktiez treba doplnit, Ze je rozdiel
dosiahnut’ pokles spotreby pripravkov pri plodinach s kratkou vegeta¢nou dobou, na ktorych
sa vykonava nizky celkovy pocet oSetreni a plodin s dlhou vegetatnou dobou, ktoré je
nevyhnutné opakovane osetrovat’ dlhy ¢as proti chorobam, Skodcom aj burindm.

A aky by teda bol najspravodlivejsi prepocet redukcie pouzivania pripravkov na ochranu
rastlin? To je velka dilema. Do hry totiz vstupuje aj potravinova sebestacnost’, o mozno
vidiet najmd v poslednych mesiacoch. Nie je totiz mozné tvarit’ sa v Europe, ze ,,my sme
najzelensi“ na svete a pritom dovazat’ znacnu Cast’ produkcie nielen potravin z tretiecho sveta.
Vsade a aj tu plati ,,zlata stredné cesta“.

PLANT PROTECTION PRODUCTS CONSUMPTION IN THE SLOVAK
REPUBLIC - POSSIBLE APPROACHES?

BAROK Stanislav

The Central Control and Testing Institute in Agriculture in Bratislava, Mataskova 21,
833 16 Bratislava, Slovak Republic

Abstract

The Central Control and Testing Institute in Agriculture in Bratislava also collects and
processes data on the sales and consumption of the plant protection products production
within its legislative competences. Some summary reports can also be found on the website:
https://www.uksup.sk/spotreba-pripravkov-na-ochranu-rastlin.

Key words: plant protection products, sales, consumption, data collection, summary reports.

The Central Control and Testing Institute in Agriculture in Bratislava (hereinafter referred to
as “the CCTIA”) is also responsible (according to the Slovak legislation) for data collection
on the sales and consumption of the plant protection products and auxiliary products and for
processing of these data into summary statistical reports. These activities have been carried
out by the CCTIA for decades, during which time there have been a number of modifications,
but also the retention of well-established practices from the past.

The oldest archived data on plant protection products’ consumption are available in electronic
form for years 1991 and 1992, consisting only of nationwide data. Later available data are
more detailed, as follows:

— since 1993 until 1999 district-wide,
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— since 2000 until now by municipality, while since 2016 the substantial part of data has
been detailed by parcel (LPIS).

The completeness of the data varies from 50 % to 80 % of the arable land area for the period.
There is no additional calculation of consumption on the area which has not been sent.

The current European legislation has compulsory made to send data to EUROSTAT -
annually for sales and at 5-year interval for plant protection products’ consumption. We had
no problem to meet this obligation as the legal obligation is also for consumption at an annual
level. It is a very good from a perspective point of view, because we expect that the reporting
interval to EUROSTAT will be shortened in the future, also for consumption every year.
Among other detail, the term “area treated” (acreage) has been introduced. This term is
defined in article 1 of Commission Regulation (EU) No. 656/2011, which states: The term
“area treated” referred to in Section 2 of Annex Il of Regulation (EC) No 1185/2009 means
the basic area treated, defined as “the physical area of the crop treated at least once with a
given active substance, independently of the number of applications”.

From farmers’ point of view, we have not changed the way in which the consumption of plant
protection products is measured because of this definition. It was due two reasons. One of
them is the administrative burden for such reports, which have been existing in almost
unchanged form for several decades and practice has become accustomed to them. The
second reason is the unreality of farmers being able to put this definition into practice. It is
needed to mention for the explanation, that reports are submitted in form trade names of the
products used to individual treatments. In practice, it may happen that the farmer uses certain
product with some active substance, but for example in 14 days he uses other product with
two active substances on the same plot, one of which was used during previous treatment. In
such cases, it would not be possible to fill-in the area treated within one row of the report.
Therefore, the only solution is computer processing of reports with incorporation of the given
definition into the mathematical processing of the summary calculations.

Data processing has also undergone some historical development. From the beginning, of
course, only positive reports were processed, i.e. those with at least one treatment with a plant
protection product. Zero reports, if any, were not included into the computer database. It was
due to a simple reason that data on total consumption, whether within the Slovak republic or
in smaller territorial units, were always required. Calculation per hectare of land was a
minority consumption and also was incorrectly calculated. At the beginning, the total
consumption for the whole Slovak republic was calculated through the total acreage of the
arable (or incorrectly said agricultural) land, knowing that we did not have consumption data
from all subjects with this obligation. The term “monitored acreage” was introduced later and
this term defines the summary of acreages of reporting subjects, more precisely the summary
of acreages with applications of plant protection products. If, for example, a subject did not
treat any plot, such acreage was not incorporated into this summary. Thus, there is also a
deficiency here with no incorporation of untreated plots at reporting subjects. But this error is
estimated at 1-2 %.

A refinement of the calculations is the average consumption per selected crop. Such a first
“swallow” was firstly introduced to public in 2007 (during 2™ Plant Health Days). The author
prepared the overview of plant protection products’ consumption in trade names over a period
of 11 years in selected field crops, vegetables, fruits and vine (for 8 crops in total). Let me to
verbatim quote from the mentioned work: “The work does not specify differences between
crops, which are always distorted by the proportion of low-dose products (e.g. low-dose
herbicides in cereals) and high-dose products (e.g. fungicides in apple and vine orchards).
This shortcoming could be, of course only partially, removed by expression of consumption in
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active substances. For more detailed analyse of current status is needed (in addition to
summary numbers) to mention the proportion of products or active substances from point of
view of their toxicity (firstly for humans and consequently for other parts of the environment).
An important factor of plant protection products’ toxicity is also their breakdown time and
other properties, which would make the work much more time-consuming and require the
processing of a large number of different but interrelated data. For these reasons, the author
does not wish to make his own comment and wants to leave the space for readers’ opinion or
mutual discussion”.

I think that we have the same problem also today. Summary numbers always present the very
simplifying view. Also the effort of the European Commission in reduction of plant protection
products’ consumption by 50 % has its own problematic points. Firstly, as a basis is taken the
sales not the consumption of products. It is true that currently the year-on-year storage of
plant protection products by end-users is less frequent than it was 20 or 30 years ago, but we
cannot say that the sales is equal to consumption every year. Climatic conditions can change
this balance very significantly. Secondly, the conversion of absolute sales values through the
established coefficients according to the dividing of the active substances into 4 categories
according to Implementing Regulation (EU) No. 540/2011 with non-linearly increasing
conversion coefficients 1, 8, 16 a 64. This means that it takes into account the actual
knowledge about active substances from various points of view and influence on different
parts of environment and human. In terms of easy of calculation, this is a good way. However,
it does not take into account national classification of product, climatic regions, the annual
impact of the real need for treatments, regional differences even within a single country,
proportion of crops in crop rotation cycle, different content of active substances in products,
their biological efficacy, the actual influence of the weather and its rapid changes etc. Clearly,
it is unrealistic to include so many variables for a quick and large-scale use for the whole
European Union. However, as in other areas of legislation, it can be assumed that the methods
of calculating the reduction in the use of plant protection products will change.

From the above mentioned, we have several options how to real influence the requested
decrease of plant protection products’ consumption. “It is needed” to focus on consumption
decrease mainly in groups 3 — chemical active substances that are approved as substances to
be substituted and 4 — chemical active substances that are not approved, i.e. some exemptions
granted by the Ministry of Agriculture and Rural Development of the Slovak republic. On the
other hand, it would be appreciate to increase the consumption in group 1 — low-risk chemical
active substances that are approved, at the expense of groups 2 to 4, where this is realistic and
feasible.

A possible improvement to the Commission's proposal would be the same recalculation as
proposed, but applied to a specific crop. However, in such a case, it would not be the sales
data that could enter into the recalculation, but specific data from farmers. It just goes without
saying that there would be a strong annual weather effect in the crop-specific data. It should
also be mentioned that there is a difference in achieving a decrease in product consumption
for short growing season crops, on which a low total number of treatments are carried out, and
long growing season crops, which need to be treated repeatedly over a long period of time
against diseases, pests and weeds.

So what would be the fairest calculation for reducing the use of plant protection products?
This is the big dilemma. Food self-sufficiency also comes into play, as can be seen especially
in recent months. It is not possible to pretend in Europe that “we are the greenest” in the
world and yet import a significant proportion of the production, and not just of food, from the
Third World. The “golden moderate way” applies everywhere and here, too.
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RASTLINOLEKARSKE PORADENSTVO FIRMY ECOPHYTA S.R.O. —
PRVA RASTLINOLEKARSKA SLUZBA

TANCIK Jan
ECOPHYTA s.r.0., Bukova 33. 95101 Nitrianske Hrn¢iarovce, Slovenska republika
Abstrakt

Firma Ecophyta s.r.o. — Prva rastlinolekarska sluzba — Poradenstvo pre zahradkarov zacala
posobit’ zaciatkom roku 2019. NaSim cielom pri zakladani firmy bolo zaplnit' chybajice
miesto a to v prvom rade v sluzbach pre zdhradkarov - poradenstvo a servis v v biologicke;j
ochrane rastlin. VSetci zamestnanci firmy st absolventi Pol'nohospodarskej univerzity s
rastlinolekdrskou Specializdciou. Verime v moderné metdédy biologickej ochrany rastlin
a sme odhodlani ich propagovat’ a komplexne spristupnit’ aj nasej Sirokej zdhradkarskej obci.
Nasa misiou je dopestovat’ spolocne zdravé ovocie, zeleninu a okrasni zelen vyhradne
ekologickou cestou. Poskytujeme nasledovné sluzby: poradenstvo pre zihradkarov a pre
pol'nohospodarske firmy, ktoré obsahuje: diagnostiku — urcovanie chordb, Skodcov a
fyziologickych portch rastlin atiez ddvame rieSenia daného problému ekologickymi
sposobmi. ZabezpeCujeme predaj biologickych a ekologickych pripravkov v nasej
fytofarmacii, ktord je dizajnovana v Style lekarni. Robime aj edukac¢ntl Cinnost' ako je
organizovanie prednasok pre Siroku verejnost. Na nasej webovej stranka st blogy z ochrany
rastlin. Raz za mesiac ¢lenom nasho Ecophyta bioklubu posielame Aktuality z ochrany
rastlin, ktoré obsahuji informacie o aktualnych problémoch v ochrane zahradnickych rastlin
anavrthy na ich rieSenie ekologickou cestou. Méame rozsiahlu publika¢nd cinnost'.
Publikujeme v tla¢i (Zahradkér, Rolnicke noviny, Nase pole, Agromanual), nahravame
pravidelne pre RTVS — Farmarska revue (20 prispevkov) a video filmy pre Agromagazin —
video zona (12 videi).

Poradenstvo pre zdhradkarov je bezplatné. Zahradkari prichadzaji priamo do fytofarmacie s
konkrétnymi otdzkami. Casto prinaaju biologicky material, Casti rastlin alebo fotky
posSkodenych rastlin. Celoslovenskd posobnost’ spociva v dennej komunikacii s naSimi
zakaznikmi modernymi digitdlnymi a cez socilne siete.

Poradenstvo pre pol'nohospodérske firmy je spoplatnené. Robime poradenstvo pre firmy
s roznym zameranim na zeleninarsku produkcia, vinohradnictvo, ovocinarstvo ale aj pol'né
plodiny. RieSime vzdy konkrétny problém, casto st to nové choroby alebo Skodcovia.
Napriklad vo firme, ktord sa venuje zeleninarskej produkcii sme determinovali a navrhli
rieSenie pre novu chorobu cesnaku spdsobenej fytopatogénnou hubou Fusarium prolifertum
(prvy vyskyt na Slovensku publikovany nami aj v karentovanom casopise). Robime
monitoring Skodcov kapustovej zeleniny (mora gama, molicka kapustova) korenovej zeleniny
(siatice a vrtavka mrkvova) pomocou feroménovych lapaov. RieSime ochranu zeleniny proti
drétovcom integrovanym spdsobom.

Kracové slova: poradenstvo z ochrany rastlin, monitoring Skodcov, feromonové lapace,
drotovce
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ECOPHYTA S.R.O. PLANT HEALTH ADVISORY- THE FIRST PLANT
PROTECTION SERVICE

TANCIK Jan
ECOPHYTA s.r.o., Bukova 33. 95101 Nitrianske Hrn¢iarovce, Slovak Republic
Abstract

Ecophyta s.r.o., The First Plant Protection Service, was established in 2019. The objective
was to close a gap in providing professional service to small gardeners in biological control of
plant pests and diseases. It is obligatory that all our employees must be graduates of
University of Agriculture with crop protection specialization. We believe in modern methods
of biological plant control and promote them actively within the wide hobby gardener
community. Our Mission is to grow together healthy fruits, vegetables, and ornamentals in
exclusively ecological way. We provide professional service to hobby gardeners, but recently
also to professional growers, that includes determination of plant pests and diseases,
physiological disorders what is then complemented by recommendation on use of effective
ecological solutions. In our phyto-pharmacy, with interior designed in the human pharmacy
style, we sell exclusively biological as well as products registered for organic farming. Our
education involves organisation of different seminars and blogs regularly published on social
media. In addition, we send Crop Protection News to members of our Bio-club on a monthly
basis. We publish also in Zahradkar, Rolnicke noviny, Nase pole, and Agromanuadl. We work
as the biocontrol professional advisor of The Slovak Radio and TV. Our 20 shots on actual
problems in crop protection and their eco-solutions have been broadcasted in Farmdrska
Revue. We have also produced 12 videos for Agromagazin.

The service to hobby gardeners is free-of-charge provided usually during face-to-face
discussions in our phyto-pharmacy. The nationwide scope includes daily communication with
our customers through modern digital and social networks.

The service to professional growers is charged. We provide consulting services for companies
with focus on vegetable production, viticulture, fruit growing, but also arable field crops. We
determined a new disease of garlic in Slovakian conditions caused by the phytopatogenic
fungus Fusarium prolifertum. The article was even published in a current professional crop
protection foreign journal.

We monitor the pests of various cabbage as well as root vegetables where we provide
integrated solutions.

Key words: plant protection service, monitoring, pests and diseases determination,
biocontrol, ecological solutions

ZORA — SYSTEM ZBERU PRAZDNYCH OBALOV OD PRIPRAVKOV
NA OCHRANU RASTLIN

KOTLEBA Jozef
Slovenské asociacia ochrany rastlin, Bratislava, Slovenska republika
Abstrakt

V minulych rokoch vo viacerych odbornych periodikach boli uverejnené prispevky o
,Pilotnom projekte Slovenskej asociidcie 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’” pol'nohospodarsku
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verejnost’ na Slovensku o dévodoch spravneho nakladania s prazdnymi obalmi od pripravkov,
ktoré jednoznacne chrani zivotné prostredie, zvySuje hospodarnost’ ich pouzivania a zniZuje
naklady 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 odskusSanie sa udialo v rokoch 2014-2020.

Cielom tohto prispevku je oboznamit® polnohospodarsku verejnost o progrese
zaznamenanom V tejto oblasti za posledné 2 roky a o novych skutocnostiach, ktoré so
zberom prazdnych obalov suvisia.

V marci 2021 ¢lenovia Slovenskej asocidcie ochrany rastlin schvalili komerény nazov pre
systém zberu prazdnych obalov na Slovensku. Znamena to, Ze systém zberu prazdnych obalov
bezi pod ndzvom ,,ZORA“, ¢o je vystupom povodného pilotného projektu. Nazov ZORA
znamena: Zber - Obaly - Recyklécia - Agro => ZORA.

Treba poznamenat’, Ze v prenesenom vyzname ndzov ZORA vyjadruje aj predzvest’ nie¢oho
lepSieho, radostného, Co urCite systém zberu prazdnych obalov ZORA, zalozeny clenmi
Slovenskej asociacie ochrany rastlin predstavuje. Systém zberu mé v prvom rade na paméti
ochranu zivotného prostredia, predchadzanie nezakonnému nakladaniu s obalmi ich palenim,
znizovanie nakladov poI'nohospodéarov za zneskodnenie prazdnych obalov a samozrejme ich
nasledné zhodnotenie - recyklaciu. Ide o uplatnovania cirkularnej ekonomiky priamo
v praxi. Pre systém zberu prazdnych obalov bolo vytvorené nasledovné logo, ktoré vyjadruje
materidlové zhodnocovanie prazdnych obalov.

1R A

Ako je vysSie hore uvedené, systém ZORA vytvorili ¢lenovia Slovenskej asociacie ochrany
rastlin stym, Ze ho podporuji uz aj niektoré distribu¢né spolocnosti (Chemstar, RWA
a AGROPALIN). Partnerom systému ZORA je spolocnost’ Fecupral, spol. s r.0., so sidlom
v PreSove.

V sucasnosti, v roku 2022 syst¢ém ZORA operuje v 17 okresoch na dobrovol'nom zéklade so
zberom prazdnych obalov od pripravkov na ochranu rastlin. Postupne sa ocakava, Ze
s poziadavkou vstupu do systému ZORA sa budu hlasit’ 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 zdvdzok, ze do roku
2025 sa musi zabezpecit’ zber a nasledné zhodnotenie 75% obalov od pripravkov na ochranu
rastlin umiestnenych na trh v krajinach ES, vratane Slovenska.
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Zapojenie okresov do zberu
Z H A prazdnych obalov v rokoch 2014 - 2022
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2014-2015: Topolé&any, Partizanske a Banovce nad Bebravou

- 2016: Piestany, Trené&in, PreSov, Sabinov, Stara Lubovia
Levice
2018: Dunajska Streda

. 2019: Senec, Pezinok, Rimavska Sobota

B 2020: nitra

I 2021: Trevisov
- 2022: Michalovce, Sobrance

Spustenie systému ZORA si vyziadalo aj zabezpecenie intenzivnej informac¢nej kampane.
Ta spociva ucastou Slovenskej asocidcie ochrany rastlin na pravidelnom vzdelavani
pol'nohospodérov, ato prostrednictvom odborného vzdeldvania v oblasti ochrany rastlin
organizované¢ho organizaciou Agroinstitait Nitra, S. p., ataktiez SPPK. Podrobnosti
0 moznosti zapojit’ sa do systému ZORA ndjdete na stranke www.agrozora.sk

Zmienena web stranka poskytuje zdujemcom komplexné informacie ako sa do systému
zapojit’ - splnenie administrativnych poziadaviek zo strany zdujemcu, ako spravne prazdne
obaly vyplachovat, ako ich pripravit na odber (vyplachnuté, suché a nezateCené), vratane
odbornej konzulticie. Web stranka zaroven obsahuje viaceré informacné materidly a
demonstracné video-ukdzky, ktoré zaujemcom napomahaju ziskat celkovy obraz
o fungovani systému ZORA ako takého.

Je potrebné doverovat’ tomu, zZe systém ZORA jednoznacéne svojou sluzbou prispeje k ochrane
zivotného prostredia, ktoré si to vel'mi ziada. Zaroven Slovenskd asocidcia ochrany rastlin ako
zakladatel’ systému ubezpecCuje potencialnych zdujemcov, Ze prazdne obaly od pripravkov
na ochranu rastlin zozbierané systémom ZORA sa zhodnocuju recyklaciou! Je to
zasadny rozdiel medzi sluzbami, ktoré poskytuje vel'ké mnoZzstvo 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
odpadu. Takyto sposob zneSkodiiovania odpadov je davno neudrZatel’'ny a je proti
zdravému rozumu. Zarovein 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*.

Krucové slova: pilotny projekt, Slovenska asociacia ochrany rastlin, smernica o odpadoch,
zhodnotenie odpadu, recyklacia, obehové hospodarstvo, prazdne obaly, zber, vyplachovanie
obalov, system ZORA, ochrana Zivotného prostredia
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ZORA - THE SYSTEM TO COLLECT EMPTY CONTAINERS FROM
PLANT PROTECTION PRODUCTS

KOTLEBA Jozef
Slovak Crop Protection Association, Bratislava, Slovak Republic
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
- Recyklacia - Agro”, in English equivalents “Collection-Containers-Recycling-Agro”.

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.
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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 (2022), ZORA operates in 17 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.

Involvement of districts in the collection
Z H A of empty packaging in the years 2014 - 2022
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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
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
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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, directive on waste, waste
recovery, recycling, circular economy, empty containers, collection, containers rinsing,
ZORA system, environmental protection
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PHYTOBAC: ,POPREDNY SYSTEM NA TRVALE UDRZATELNU
OCHRANU VODY*

DE GRAAF Bernd
Beutech Agro, Steenwijk, Holandsko
Abstrakt

V poslednych rokoch nadobuda ddlezitost’ spravne pouzivanie pripravkov na ochranu rastlin,
predchadzanie znecistovaniu vod a nakladanie s odpadovou vodou, pochadzajicou z plnenia
a vyplachovania postrekovacov. Pretoze viac ako 50% bodovych zdrojov znecistenia
pochddza zhospodarskych dvorov, idedlnym rieSenim je zabezpeCit' cely proces od
skladovania pripravkov na ochranu rastlin po Cistenie odpadovej vody. Predstaveny proces
pozostava z krytého miesta na plnenie a vyplachovanie postrekovacov, ktoré sluzi na zber,
zachytavanie a Cistenie odpadovej vody v mikroorganizmami naockovanom substrate. Tieto
zabezpeCuju naviazanie a odburavanie pripravkov na ochranu rastlin v substrate systému
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Phytobac a takto aj predchddzanie znecistovaniu vodnych utvarov zbodovych zdrojov.
Uvedenym spdésobom dosahujeme mikrobiologické odburavanie bez akéhokol'vek tniku
znecistenej vody.

Kruacové slova: Phytobac, pripravok na ochranu rast, dvor, odpadova voda, bodovy zdroj,
znecistenie, predchadzanie, odburavanie

PHYTOBAC: “THE LEADING SYSTEM FOR SUSTAINABLE WATER
CONSERVATION”

DE GRAAF Bernd
Beutech Agro, Steenwijk, The Netherlands
Abstract

In the recent years, there is a growing importance of the proper plant protection products use,
prevention of water pollution and the management of the waste water originating from the
filling and rinsing of sprayers. As more than 50% from the point sources originate mainly
from the farmyard the ideal solution is to secure the entire process from plant protection
products storage to waste water treatment. The introduced process comprises a covered
filling/washing place that serves to collect, catch and treat waste water in a substrate
inoculated with microorganisms. The latter ones ensure plant protection products bonding and
degradation in Phytobac system's substrate and thus, prevent that such point source pollute
water bodies. In the aforementioned way, we achieve microbiological degradation with
absolute no polluted water effluent.

Key words: Phytobac, plant protection product, farmyard, waste water, point source,
pollution, prevention, degradation

NASTAVENIE ROSICA POMOCOU VERTIKALNEHO SKENERU
PRE SPRAVNU A EFEKTIVNU APLIKACIU POR

HARASTA Petr
Ceska spoleénost rostlinolékatska, Brno, Ceska republika
Abstrakt

Snizovani spotieby pripravkii, omezovani uletu a dalSich rizik a dopadii z jejich pouzivani
véetné snizeni expozice obsluhy pii pouzivani piipravki. Jen nékolik piikladi, jak jsou
v soucasné dob¢ navrhovany aktivity pro nakladani s ptipravky.

Kli¢ova slova: vertikalni distribuce, rosic, prostorové kultury
Uvod

Stejné jako se sleduje a kontroluje co nejrovnomérnéjsi horizontalni/pti¢na distribuce postiiku
u polnich posttikovacii (ktera je zdsadnim ukazatelem pozitivniho vysledku funkéni
zpusobilosti polnich postiikovact), je v ptipadé aplikace POR rosi¢i pro prostorové kultury
dualezita tzv. distribuce vertikalni. Postiikova kapalina smérovana tryskami do kultury do boku
a vzhliru od tryskového rdmu rosie azejména jeji mnozstvi v jednotlivych vysSkovych
patrech kultury by mélo odpovidat potiebam profilu porostu. Tuto informaci Ize ziskat pouze
pomoci vertikdlniho zkuSebniho zafizeni. Prizkum nastaveni rosici pomoci tohoto
vertikalniho  zkuSebniho zafizeni od letosSniho roku provadi Ceskd spole¢nost
rostlinolekai'ska, pobocka Brno v ramci aktivity, podporované MZe CR a Ovocnéiskou unii
CR.
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Vertikalni distribuce

Vertikalni profil postfiku je definovan jako distribuce urcit¢ého mnozstvi pritoku kapaliny
uvoliiovaného strojem v ruznych vyskach v urcité vzdalenosti. Zavisi na nékolika faktorech:
typu, poctu, poloze a orientaci aktivnich trysek v zafizeni, celkovém pratoku kapaliny rosice a
konfiguraci ventildtoru. Distribuce postiikové kapaliny je pfimo spojena s generovanym
vzorem proudéni vzduchu a charakteristikami proudéni vzduchu. Na zékladé fady studii byla
vyvinuta zafizeni k ovéfovani/méfeni tohoto parametru, Cili vertikalni distribuce postiiku.

Miuze byt ovéfovana a nastavovana pomoci zkuSebnich zafizeni k tomuto Gcelu vyvinutych
napft. firmou AAMS, ktera byla ovéiena a certifikovana v JKI Braunschweig.

ZkuS$ebni zarizeni

1. Vertikalni zkuSebni zafizeni (lamelové) jehoz zakladnou je lamelova sténa, na které je
postiikovana kapalina zachycovana po 10 cm usecich vysky a soustfedovéna do
odmérnych valcii 100 ml. Toto zafizeni je urCeno vétSinou pro pouziti v technickém
vyzkumu nebo vyrobni hale (jako stacionarni). Lamely jsou tvarovéany tak, aby vzduch od
ventildtoru prochéazel lamelovou sténou a do zlabki byla zachycovana pouze aplikovana
kapalina. Lamelova sténa je doddvéana v rozméru 1800 x 3650 mm.

2. Vertikalni zkuSebni zafizeni (s disky) nabizi operativni feSeni kontroly a kalibrace rosici.
Zatizeni muze byt pouzito i1 vterénu (na farm¢, vsadu apod.). Je snadno arychle
pfepravitelné a sestavitelné, ovladatelné jednou osobou. Slouzi k ovétfeni aktualni
konfigurace rosice pro danou aplikaci.

Zatizeni je slozeno z:

= e pojezdové drahy (3 casti, kazda o délce 2 m), umoziujici pohyb sbérné konstrukce pred
vSemi tryskami

=« QOcelova zakladna véetné¢ komponentti pohonu
=« Sbérny ram vysoky 4,5 metru, slozitelny ze 3 dilt.

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

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

Serizeni rosice

Osazeni ramu tryskami a jejich smérovani do porostu by mélo byt takové, aby zohlediiovalo
profil oSetfované kultury ptipadné stav/fazi olisténi. Trysky u rosicli na levé a pravé strané
tryskového rdmu mohou byt rizné velikosti a jejich rozdéleni musi byt symetrické. Trysky by
mély byt sledovany v prubéhu celé aplikacni sezony vcetné jejich pfipadné vymény a
smérovani do porostu kultury.

Pracovni rezim je také klicovym bodem protitletové klasifikace zafizeni k aplikaci ptipravki.
Pokud se pouzivaji nizkotletové trysky, klasifikované v nékteré tfidé omezovani tletu (50%,
75%, 90%), musi se také dodrZovat stanoveny pracovni rezim. Protitletova klasifikace je
vyuzivana zejména pii zkracovani ochrannych vzdalenosti.

I pfi rizném stupni vybavenosti rosiclu je tfeba provést dikladné sefizeni na pozadovany
pracovni rezim, spravné nastavit hektarovou davku, kterd je zavisla na pojezdové rychlosti a
pracovnim tlaku.
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Zavér

Oveéfeni, zda trysky aplikuji odpovidajici mnozstvi postiiku je bez kontroly mnozstvi kapaliny
ve vertikdlnim rozdé€leni dosti obtizné. V soucasné dobé se u rosic¢li ovéfuje pouze prutok
kapaliny tryskami (ISO 16122-3), ale ovéteni kvality vertikdlni distribuce neni soucasti téchto
pozadavku. Provozovatelé rosicl tak pouze sefizuji celkovou davku postiiku na plochu/hektar
kultury, ale da se fici, Ze neznaji mnozstvi postiiku koncici v kultufe v riznych vyskach kete
nebo koruny. Tato skute¢nost je ale pro kvalitni aplikaci zasadni. Muze ovlivnit kvalitu
pokryti porostu, snizit tlet i aplikované mnozstvi posttiku.
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SETTING THE BUSH AND TREE CROPS SPRAYERS FOR A
CORRECT AND EFFICIENT PPP APPLICATION USING A VERTICAL
SCANNER

HARASTA Petr
Czech Phytomedicine Society, Brno, Czech Republic
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
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

32



person. It is used in particular to verify the current configuration of the sprayer for the
given application.

The device is composed of:

= e 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.

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

Verifying 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.
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KOMPLEXNY INF()RMACNY SYSTEM PRiPRAVKOV NA
OCHRANU RASTLIN V SR

KIKLICA Peter

Ustredny kontrolny a sku$obny tstav ponohospodarsky v Bratislave, Matuskova 21,
833 16 Bratislava, Slovenska republika

Abstrakt

V zmysle Nariadenia Europskeho parlamentu a rady ¢. 1107/2009 o uvadzani pripravkov na
ochranu rastlin (POR) na trh je potrebné zabezpecit’ vysoku urovenn ochrany zdravia l'udi,
zvierat a zivotné¢ho prostredia a zaroven zabezpecCit konkurencieschopnost’
v pol'nohospodarstve. Velmi dolezitym nastrojom pre zabezpeCenie uvedeného je
informovanost” vSetkych skupin odbornej pol'nohospodarskej verejnosti a Sirokej verejnosti.
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Jednym z prostriedkov na informovanie verejnosti je aplikdcia Komplexny informacny
systém pripravkov na ochranu rastlin - ISPOR.

Aplikacia obsahuje dodlezit¢ daje o POR. Poméha spracovavat’ idaje v internom prostredi v
procese autorizacie POR a potom, po autorizacii pripravku, je Cast’ udajov spristupfiovana
prostrednictvom webového rozhrania celému retazcu subjektov od distribtcie, pouzivatel'ov
POR az po Sirokt verejnost’.

Systém sa vyuziva od roku 2017, pricom vroku 2021 boli prevedené niektoré jeho
vylepSenia. Vo verejnej Casti sa jednéd hlavne o zmenu v nasledujucich parametroch:

= gystém je prednastaveny tak, ze vyhl'adava len autorizované pripravky pre profesionalnych
pouzivatel'ov. V pripade zdujmu o zobrazenie pripravkov s inym statusom (v dopredaji,
spotrebe, autorizované pre neprofesiondlnych pouzivatelov, povolené na paralelny
obchod, apod.), je potrebné zvolit’ prislusni polozku vo filtri Status, Profi/neprofi,
Paralelny obchod. Ak ma pouzivatel’ zdujem o zobrazenie vSetkych kategorii pripravkov,
vyberie si moznost’ ,,nezadana®,

= systém umoziuje vyhladat’ pripravky povolené v ekologickom pol'nohospodarstve, ako aj
nizkorizikové pripravky,

= gsystém umoziuje vybrat' skupinu ucinnych latok (napr. karbamaty, triaziny, pyretroidy,
apod.),

= systém umoznuje vybrat’ sposob ucinku (kontaktny, systémovy, lokalne systémovy),

= gystém umoziiuje vyhl'adavanie plodin v kombindcii so Skodlivymi organizmami,

= v systéme bol zjednoteny Ciselnik plodin a Skodlivych organizmov,

* plodiny a Skodlivé organizmy boli zaradené do skupin plodin a skodlivych organizmov,

= v zozname vyhl'adanych pripravkov sa zobrazuje aj informacia o kategorii rezistencie,

= cely systém ISPOR je dostupny aj v anglickom jazyku.

KrPacové slova: informacny systém, databaza, pripravky na ochranu rastlin, ISPOR

COMPLEX INFORMATION SYSTEM ABOUT PLANT PROTECTION
PRODUCTS IN THE SLOVAK REPUBLIC

KIKLICA Peter

Central Control and Testing Institute of Agriculture, Matiskova 21, 833 16 Bratislava, Slovak
Republic

Abstract

In accordance with regulation of the European Parliament and of the Council concerning the
placing of plant protection products (PPPs) on the market, it is needed to ensure a high level
of protection of both human and animal health and the environment and at the same time to
safeguard the competitiveness of Community agriculture. The Complex information system
about plant protection products (ISPOR) is available in the Slovak Republic and it provides
a very important tool, which helps to inform the agricultural bodies, farmers and public and
thus helps to meet the regulation’s objective.

The ISPOR application contains important data on PPPs. It helps to process data for internal
purposes during PPPs authorization process and then, after the authorization is granted, some
of these data are made available to the entire chain of entities including distributers, PPP users
and general public via web interface.

The system has been used since 2017, with some improvements made in 2021. In the public
part, these most important amendments have been performed:
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= the system is pre-set to search for the products authorized for professional use only. If the
user is interested in displaying products with a different status (grace period for sale,
use/disposal, products authorized for non-professional users, products permitted for
parallel trade, etc.), it is necessary to select the respective item in the Status, Profi/Neprofi,
Parallel Trade filters. If the user prefers to view all product categories, the "unspecified"
option should be selected,

= the system makes it possible to search for products authorized in organic farming as well
as low-risk products,

= the system allows to select a group of active substances (e.g. carbamates, triazines,

pyrethroids, etc.),

the system allows to select the mode of action (contact, systemic, locally systemic),

the system makes it possible to search for crops in combination with harmful organisms,

the list of crops and harmful organisms has been unified,

crops and pests have been assigned to groups of crops and pests,

information on the resistance is also displayed in the list of searched products,

the entire ISPOR system is also available in English.

Key words: IT system, database, plant protection products, ISPOR

ORGANIZACIA PRACE A HOSPODARSKE HIADISKA PRI
VYUZIVANI POLOAUTOMATICKYCH ROBOTOV NA
MECHANICKE NICENIE BURIN V CUKROVEJ REPE

HANDLER Franz
HBLFA Francisco Josephinum, Rottenhauser Str. 1, 3250 Wieselburg, Rakusko
Abstrakt

PoI'né roboty na vysev a mechanické ni¢enie burin pracuju pri nizkej rychlosti, aby sa splnili
poziadavky na bezpecnost. V ddsledku toho pracovny vykon Sestriadkovych robotov
predstavuje menej ako dosahuje 0,2 ha/h. Vzhl'adom na poloautomaticku prevadzku robota,
nepretrzita pritomnost’ jeho obsluhy na poli sa nepozaduje. Tato spora pracovného Casu
sa v§ak, v porovnani s konvenénym, nesenym mechanickym zariadenim na ni¢enie buriny,
vyvazuje vyssimi nakladmi na robot. Vyssie naklady na robot sa daji vyrovnat’ len skratenim
pracovného Casu pozadovaného ru¢né okopavanie v ekologickom pestovani cukrovej repy.

KrPacové slova: polné roboty, nicenie buriny, organizacia prace, naklady

WORK ORGANIZATION AND ECONOMIC ASPECTS WHEN USING
SEMI-AUTONOMOUS ROBOTS FOR MECHANICAL WEED
CONTROL IN SUGAR BEET

HANDLER Franz
HBLFA Francisco Josephinum, Rottenhauser Str. 1, 3250 Wieselburg, Austria
Abstract

Field robots for sowing and mechanical weed control work at low operating speed in order to
meet safety requirements. As a result, six-row robots only achieve low area capacity of less
than 0.2 ha/h. Due to the semi-autonomous mode of operation, the continuous presence of the
operator on the field is not required. However, this working time saving cannot compensate
for the higher costs of the robot compared to conventional mechanical weed control with
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tractor-mounted equipment. Only the reduction in the working time requirement for manual
hoeing in organic sugar beet cultivation can compensate for the higher costs of the robot.

Key words: field robot, weed control, work organization, costs
Introduction

The first field robots for field operations that work autonomously on the field have been
presented in recent years and their function has been demonstrated (Shamshiri et al. 2018,
Fountas et al. 2020, Melander et al. 2021). Lowenberg-DeBoer et al. (2020) found in a
literature research that there is a lack of data for an economic evaluation of robot systems in
agriculture with regard to their working time requirements and changes in work processes.
Marinoudi et al. (2019) came to similar conclusions and suggested case studies to solve this
problem. In the following, the working time requirements of the robot and the operator are
examined. Furthermore, the costs of the robot are compared with conventional tractor
mechanization for sowing and hoeing sugar beet.

Materials & Methods

This article summarizes the results of two publications on the subject of labour economics and
the cost of doing work when using semi-autonomous robots for mechanical weed control
(Handler et al. 2020, Jungwirth et al. 2022) in sugar beet.

Results & Discussion

Semi-autonomous field robots for weed control can work autonomously on the field.
However, under today's technical and traffic law framework, they are not allowed to change
the field autonomously. Therefore, they have to be attached to the three-point hitch of a
tractor or loaded onto a transport vehicle for the transfer. To avoid fault time of the robots the
transfer of robots from field to field must be planned especially outside the normal working
hours and during breaks for the operator depending on field size and work rate of the robots.

Table 1: Working time requirement of a robot for inter-row and intra-row mechanical weed
control in sugar beet depending on field size

Field size [ha]
1 2 5 10
.. 6-row hoe (working width 3 m, operating speed 750 m/h) |5.4 h| 10.2 h|24.4 h|48.1 h
.. 4-row hoe (working width 1.8 m, operating speed 750 m/h) 9.0 h| 16.7 h| 40.7 h| 80.7 h

Robot with:

Table 1 shows the working time requirement of a robot for mechanical weed control in sugar
beet depending on field size and working width.

If a robot is used on a field for the first time, the field boundaries must be recorded digitally.
For this purpose, RTK-GNNS-controlled robots are attached to the tractor's three-point hitch
and the corner points of the field are approached one after the other and their position
recorded. For a rectangular field with an aspect ratio of 1 to 4, the digitalisation of the
boundaries requires 33.50 min/ha for a one hectare field. If the field size increases to 10
hectares, the working time requirement drops to 3.67 min/ha. After the operator has defined
the first track, row width, intra-row spacing and the width of the headland, the remaining
tracks and placement positions of the seed are calculated. Only areas that have been sown
with the robot can be hoed. In the case of camera-controlled hoeing robots, the first track of a
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field section usually has to be hoed remote-controlled. The other tracks are processed by
parallel tracking autonomously.

Figure 1 shows the area capacity and field efficiency of a six-row robot hoeing sugar beets
with a row spacing of 45 cm and 90 000 plants per hectare. The shown data bases on data
from time studies on robots. The results come from rectangular fields with an aspect ratio of 1
to 4. The area capacity of the robot is related to the total time, which includes all parts of the
operation from departure at the yard to return at the yard. The average working time
requirement for mounting and dismounting to a tractor for the transport of the robot from yard
to the field is 3.20 min. An average field-yard distance of 2 km, which is covered at an
average speed of 30 km/h, is assumed for the calculations. The working time requirement for
positioning the robot on the field and setting the hoeing tools amounts one hour. The
operating speed of the robot when hoeing is 720 m/h. Furthermore, two controls per hectare
via remote monitoring, each with a working time requirement of 5 min, are taken into
account. No fault times are included.
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Figure 1: Area capacity and field efficiency of a 6-row robot for hoeing sugar beet

The field efficiency represents the proportion of the time for executing the work task (hoeing)
to the total time. Since the working time requirement for some parts of the operation is
constant regardless of the field size, the field efficiency increases with increasing field size.
This also leads to an increase in area capacity.
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Useful life of the robot

10 years 5 years
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B Manual hoeing at tractor
3500 mechanization
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Reduction of working time requirement for manual hoeing

Figure 2: Costs of a robot and labour for sowing and hoeing sugar beet

Figure 2 shows the annual costs of a robot, which can sow and hoe sugar beet in six rows
compared to a conventional 12-row tractor mechanization. The costs contain the ownership
(fixed) and operating (variable) costs of the machines for sowing and hoeing as well as the
labour costs for operating the machines. Additionally the labour costs for manual hoeing in
organic sugar beet production are considered. In Figure 2, the costs of tractor mechanization
are shown as an area in the background. The columns in the foreground depict the costs for
the use of the robot with different savings rates of working time for the manual hoeing when
using the robot in relation to the conventional 12-row tractor mechanization. The annual use
of the robot includes sowing and four times hoeing of 20 ha organic sugar beet. With
conventional 12-row tractor mechanization, a working time requirement for the manual
hoeing a labour input of 200 h/ha is assumed. The calculation of the machine costs of the
robot is based on a new list price of 80 000 € with a useful life of 10 or 5 years and 1.5 %
interest rate. The costs for insurance and housing amount 1 000 €/a and the annual repair and
maintenance costs are 185 €/ha. The robot is powered by photovoltaics. The machine costs of
tractor mechanization are 20 €/h for transporting the robot, 101 €/h for 12-row sowing and 41
€/h for 12-row hoeing. The labour hourly rate of the robot and tractor operator are 26 €/h.

The robot’s semi-autonomous way of working cannot compensate its high machine costs.
When sowing, the low area capacity and high working time requirement of the operator cause,
that the costs of the robot exceed those of tractor mechanization. When hoeing with the robot,
the labour costs of the operator are lower than with tractor mechanization. The machine costs
of the robot nevertheless cause higher total costs. In order to be able to compensate for the
higher total costs of robotic mechanization for sowing and hoeing, the robot must reduce the
working time requirement for manual hoeing compared to tractor mechanization. Due to the
intra-row weed control by the robot, it is possible.

With labour costs for manual hoeing of 13.5 €/h, a reduction of the working time requirement
of about 20 h/ha is required to compensate the higher costs of the robot for sowing and
mechanical hoeing at 10 years useful life of the robot. At a useful life of 5 years, a reduction
of the working time requirement of about 55 h/ha is necessary. On-farm studies showed that
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this reduction is realistic without a significant loss of sugar beet plant caused by the robot.
The working time requirement for manual hoeing when using tractor-mounted hoeing
equipment depends to a large extent on the site conditions, the hoeing technology used and
the associated unprocessed surface as well as the plant spacing of the crop. The information in
the literature varies between 92 and 280 h/ha. Since the use of robots can only pay off by
reducing the need for manual work, these factors must be taken into account in a farm-
specific economic assessment.
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POUZIVANIE ROBOTOV V OCHRANE RASTLIN
KURKA Robert.
FarmersFuture R&B GmbH, Rakusko

FarmDroid FD20 je novatorsky pol'ny robot, ktory pestovatelom poméha znizovat’ nédklady na
vysev a agrotechnické zasahy, a to COz neutrdlnym sposobom, pohédna ho totiz slne¢na
energia. FarmDroid FD20 je v pol'nohospodarskej vyrobe jedinenym vynalezom, pretoze je
plne automatizovanym, ekologickym al'ahkym vozidlom, ktoré vykonava vysev a nicenie
burin v riadkovych plodinach. Navyse, FarmDroid FD20 pomaha pestovatel'om obrabat’ polia
so znizenim hrozby poSkodzovania pddnej mikroStruktary, ktoré doteraz byvalo nevyhnutnym
dosledkom intenzivneho pouzivania tazkej mechanizacie.
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KrPacové slova: robot, automatizacia, sejba, nicenie burin, agrotechnika

USE OF ROBOTS IN PLANT PROTECTION
KURKA Robert
FarmersFuture R&B GmbH, Austria

FarmDroid FD20 is a innovative field robot that helps farmers to reduce their costs spent to
sow and weed crops. It works COz-neutrally, as it is driven by solar energy. FarmDroid FD20
is a unique invention for the agricultural industry, as it is a fully automated, ecological and
lightweight vehicle that carries out sowing and weeding operations in row crops. Moreover,
FarmDroid FD20 enables farmers to cultivate fields with reduced threat of damaging the soil
microstructure that, hitherto, inevitably resulted from intense use of heavy tillage equipment.

Key words: robot, automation, sowing, weeding, tillage

POKROK VO VYUZIiVANI DRONOV V OCHRANE RASTLIN
V MADARSKU

UDVARHELYT Csaba; KRISTIK Roland; TARSOLY Judit
Drone Agro Kft. Debrecen, Mad’arsko
Abstrakt

Na zaklade viacro¢nych sktsenosti u nés, aj v zahrani¢i maja cielena ochrana rastlin a ni¢enie
burin velké vyhody, ako hospodarske, tak aj zhladiska ochrany Zivotného prostredia.
Aplikované mnozstva pripravkov na ochranu rastlin mozno znizovat, a to vd’aka v pol'nych
podmienkach ziskanym zdznamom — aplikacné mapy — a novym technologiam. Vyuzivanim
tychto technologii mozno, napriklad, zmensit' poskodzovanie porastu stla¢anim az na nulu.
Drony spolo¢nosti DJI Agras dokazali svoju spol'ahlivost’.

Oficidlnym distributorom a servisnym strediskom pre drony spolo¢nosti DJI Agras je od roku
2017 spolo¢nost’ Drone Agro Kft.. Nase servisné stredisko je plne vybavené na uspokojovanie
potrieb nasich partnerov, zadru¢né opravy, predaj ndhradnych dielov a udrzbu dronov. NaSa
spolo¢nost’ spolupracuje s Debrecinskou univerzitou a poskytuje vycvik pilotov dronov.

Technické parametre dronu DJI Agras T30:

e Najvyssia letova rychlost’ 10 m/s e Prietokomer

e Pracovny vykon 16 ha/h e Tlakomer

o 16dyz e Snimac vysky hladiny kvapaliny
e Solenoidovy vypustaci ventil e Najvyssi prietok Cerpadla 4 1/min
e Pracovny zdber 4 az 9 m e Asféricky radarovy systém

e Prevadzkova letova rychlost’ 7 m/s e FPV kamera

KrPacové slova: presna ochrana rastlin, zniZené davky pripravkov na ochranu rastlin,
zaznamy z polnych podmienok, aplikdacia s mapovanim, bez poskodenia porastu utlacanim,
vybaveny servis, vycvik pilotov dronov

41



PROGRESS IN THE USE OF DRONES IN PLANT PROTECTION IN
HUNGARY

UDVARHELYI Csaba; KRISTIK Roland; TARSOLY Judit

Drone Agro Kft. Debrecen, Hungary

Abstract

Precision plant protection-weed control- has a great economic and environmental advantages,
based on decades of experience now in abroad. The amount of applied plant protection agents
can be reduce, thanks to the field recording- application maps- and the new technologies.
Using these technologies, the trampling damage is also can be reduced to zero. DJI Agras

drones are proven reliable.

The Drone Agro Kft. is the official distributor and service provider of DJI Agras drones since
2017. Our service is fully equipped to fulfil our partners’ needs, provide warranty, spare parts
and other necessary maintenance of the drones. Our company is working together with the

University of Debrecen and provides education for piloting drones.

DIJI Agras T30 drone properties:

Maximum flight speed 10 m/s
16 ha/hour area performance
16 nozzles

Electromagnetic relief valve
4-9 meter working width

7 m/s operating flight speed

Flow meter

Pressure gauge

Fluid level sensor

Maximum 4 1/min (per pump)
Aspheric radar system

FPV Camera

Key words: precision plant protection, less plant protection agent, field recording-
application map- , no trampling damage, equipped service, provide education for piloting
drones
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