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Preface

This issue of Proceedings of abstracts offers all features of the XXIII. Slovak and Czech Plant
Protection Conference hosted by Slovak University of Agriculture (SUA) on September 10-12, 2024 in
Nitra, Slovakia. The conference is held once every three years alternatively in Prague, Brno and Nitra.
Assembling specialist with different perspectives, all focused around the common theme “Current
problems in plant protection” provides a stimulating environment for exchanging ideas, and connecting
with colleagues. The main objectives of conference are:

» establish and strengthen collaboration between scientific and educational institutions and organizations
acting in the field of plant protection at international level;

» facilitate dialogue between the groups of interest and identify challenging research problems in the
field of plant protection;

* provide forum to disseminate and exchange new findings, advanced control trends and technologies,
modern equipment and other relevant scientific achievements.

The Conference's official website is at the following address: http://cskor2024.uniag.sk. It
contains all the information about conference, and will remain active even after conference closure.

We hope you will enjoy the rich program, and you will be inspired to move the field of plant
protection further.
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Aktualne problémy v ochrane lesa s dorazom na vyvoj sekundarnych $kodlivych
¢initel’ov po extrémnom suchu 2022

Andrej Kunca, Juraj Galko, Jozef Vakula, Milan Zubrik, Andrej Gubka, Michal Lalik, Roman
Leontovy¢, Slavomir Rell, Valéria Longauerova, Bohdan Kondpka, Christo Nikolov

Narodné lesnicke centrum, Banska Stiavnica, andrej.kunca@nlcsk.org

Abstrakt: Zdravotny stav lesov je v poslednych rokoch uréovany extrémami klimy. Najviac
ohrozovanou drevinou je smrek a skodlivymi ¢initel'mi lykozrit smrekovy a vietor. AvSak su
tu aj iné faktory, ktoré zvySuji dopady klimatickych zmien na lesné porasty. Ide najmi o
obmedzenia a zakazy vyplyvajice zo zakona ¢. 543/2002 Z. z. o ochrane prirody a Krajiny,
kvoli ktorym st stromy napddané sekundarnymi biotickymi Cinitelmi bez obmedzenia.
Nasledne po zvyseni svojej pocetnosti tieto Skodce napadaju aj stromy nepoSkodené
a v povodnych biotopoch. Cielom manazmentu lesov je uprava drevinového zlozenia lesov tak,
Ze sa znizi zastipenie smreka, ktory sa nakoniec bude vyskytovat' na stanovistne vhodnych
biotopoch, ¢o moze byt esSte mensSia celkovd vymera ako vymera smreka na povodnych
biotopoch. Avsak napliianie tohto ciel'a nema prebiehat’ cez vytvaranie holin vznikajucich po
velkoplosnom poskodeni lesov $kodlivymi Cinitel'mi, ale cez Programy starostlivosti o lesy,
teda cez planované tazby na malych plochich. Planovana obnova lesov so stanovistne
vhodnym drevinovym zlozenim na malych plochach ucinnejsie zabezpecuje ochranu pddy,
vody, biodiverzity a ostatnych funkcii lesov ako obnova lesov po vel’koplosnych kalamitach.

Klacové slova: ochrana lesa, Skodlivé ¢initele, podkorny hmyz, vietor, smrek
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60th anniversary of journal Plant Protection Science
Ales Lebeda

Department of Botany, Faculty of Science, Palacky University in Olomouc, Olomouc, Czech
Republic (e-mail: ales.lebeda@upol.cz)

In 2024, the journal Plant Protection Science (PPS) completes 60 years of publication (1965
- 2024). However, its roots extend back to the year 1921. In recent years, PPS has developed
into an international scientific journal focused on all aspects of plant protection science, fully
published in English, and with international Editorial Board. The publisher is the Czech
Academy of Agricultural Sciences (CAAS) which this year celebrates its 100 years
anniversary (1924-2024). PPS is part of eleven agricultural journals published by CAAS. On
the occasion of its 50" anniversary, PPS published a detailed overview of its history and
development (Lebeda et al., 2014). Recent review summarizes developments during last ten
years. During this period PPS made enormous and fast progress. The journal’s present place
among the world’s scientific journals is documented by analyses in the international citation
databases (BIOSIS Cl, SCOPUS, and WOS). From 2014 PPS has had an impact factor (for
2014 1F=0.597); during the last few years PPS’s IF has ranged between 1.3 — 1.4, and there is
the possibility for further increase. Every year PPS publishes quarterly with a total of around
40 papers (original papers, reviews, short communications), per year about 85-90% of papers
are from abroad (Europe, America, Africa, Asia, Australia and Oceania). In the final part of
this presentation, | summarize in detail some recent achievements of the journal, and discuss
some key topics related to its future development (Lebeda, 2024).

References

Lebeda, A. (2024). 60. vyroci ¢asopisu Plant Protection Science (60th Anniversary of the
journal Plant Protection Science). Rostlinolékat 35/3: 22-24.

Lebeda, A., Kroftova, V., Kiidela,V., Braunova, M.. (2014). Fifty-year Anniversary of Plant
Protection Science. Plant Protection Science 50: 53-63.

The work was supported by an Internal Grant of Palacky University, project number
IGA_PrF_2024_001
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Plant pathosystems — structure, variability and interactions; great challenge for plant
pathology research

Ales Lebeda® and Jeremy J. Burdon?
! Department of Botany, Faculty of Science, Palacky University in Olomouc, Olomouc, Czech

Republic (e-mail: ales.lebeda@upol.cz)
21 Catalano Street, Wright, A.C.T. 2611, Australia

Plant pathology is a highly complex biological scientific discipline. Initially, its focus was on
the study of practical aspects related to plant—pathogen interactions in agricultural, horticultural
and forestry production systems (agroecosystems). However, during recent decades the
research has been increasingly focused on the development and elaboration of the systems
concept in plant pathology, i.e. concept of plant pathosystems (PPs). In these studies, host—
pathogen interactions are seen to be more complex and are considered at different levels of
biological hierarchy (molecular, biochemical and physiological, cellular, tissue, organ, plant,
population, community, ecosystems). Recently we have considered two main categories of PPs,
i.e. natural or wild (WPP) and crop plant pathosystems (CPP). That presentation introduced the
principles of a general theory of plant pathosystems, provided a basic critical overview of
current knowledge of host—pathogen interactions in WPP and CPP, and showed how this
knowledge is important for future developments in plant pathology, including a more advanced
understanding host-pathogen interactions, their ecology and evolutionary biology, as well as
application in cropping systems. From the viewpoint of control, WPPs are autonomous, CPPs
are deterministic. WPPs are characterised by the disease triangle and closed-loop (feedback)
controls, CPPs are characterized by the disease tetrahedron and open-loop (non-feedback)
controls. Until recently we lacked a focus on long-term observations and research of diseases
and their dynamics in WPPs, and their direct or indirect relationships to CPPs. As a case study,
the differences and connections between WPPs and CPPs, and why these are important for
agriculture, is demonstrated on interactions of lettuce (Lactuca sativa) and wild Lactuca spp.
(e.g. L. serriola, L. saligna, L. virosa etc.) and lettuce downy mildew (Bremia lactucae). The
implications and applications of this knowledge for plant breeding, crop management and
disease control measures is considered (Lebeda and Burdon, 2023).

Reference
Lebeda, A., Burdon, J.J. (2023). Studying wild plant pathosystems to understand crop plant
pathosystems: Status, gaps, challenges and perspectives. Phytopathology 113: 365-380.

This research was supported by an Internal Grant of Palacky University, project number
IGA_PrF_2024 001
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Sledovanie efektu ucinnych latok proti peronospére vini¢ovej (Plasmopara viticola) v
pestovatel’skom ro¢niku 2023 v Nitrianskom vinohradnickom rajéne

Monitoring the effects of active substances used to treat Plasmopara viticola in Nitra
wine district during the 2023 growing year

Stefan Ailert, Lucia Bene$ova?, Martin Janas?, Astrid Forneck® & Violeta Ivanova-
Petropulos?

! Slovak University of Agriculture in Nitra, Faculty of Horticulture and Landscape Engineering,
Institute of Horticulture, Tr. A. Hlinku 2, 949 76 Nitra, Slovak Republic: stefan.ailer@uniag.sk
2Slovak University of Agriculture in Nitra, AgroBioTech Research Centre, Tr. A. Hlinku 2, 949 76
Nitra, Slovak Republic: lucia.benesova@uniag.sk

3Institute of Viticulture and Pomology Department of Crop Sciences, BOKU University
Konrad Lorenz Strafle 24, 3430 Tulln, Austria; astrid.forneck@boku.ac.at

*Faculty of Agriculture, University “Goce Delev”-Stip, Krste Misirkov 10-A, 2000 Stip, North
Macedonia: violeta.ivanova@ugd.edu.mk

Downy mildew (Plasmopara viticola) is grapevine’s most severe fungal disease. The purpose of this
study was to test the ability of active substances (AS) to provide chemical protection of the Veltlin
green variety during the 2023 growing year, in Nitra wine district, in the area of Nitrianske
Hrnéiarovcee, plot number 979/5. The plot was divided into 2 sections, each containing 120 vines of
their respective variant. The vineyard was 52 years old and the technique used was simple curtain
with the K5BB rootstock.

Dates and AS used in the treatment of variant 1: 4.6.2023 Azoxystrobin 93.5 g.I" + folpet 500 g.I*;
12.6.2023 metalaxyl-M 40 g.kg™ + mancozeb 640 g.kg?; 23.6.2023 mandipropamide, 250 g.kg™ +
zoxamide, 240 g.kg™.; 9.7.2023 copper oxychloride 658 g.kg™ and benalaxyl 37.5 g.kg™ + folpet 480
g.kg™.

Dates and AS used in the treatment of variant 2: 4.6.2023 copper hydroxide 770g.kg™.; 12.6.2024
mancozeb 750 g.kg?; 23.6.2023 metiram 550 g.kg™t + pyraclostrobin 50 g.kg?; 9.7.2023 cooper
oxychloride 658 g.kg™.

The method utilising a combination of contact and systemic AS proved to be reliable (variant 1).
However, direct contact AS failed to suppress the tremendous infectious pressure of downy mildew
in the 2023 growing year. The use of contact AS in the treatment of variant 2 caused severe damage
to the inflorescences during the BBCH 60-69 phenophases. The systemic mixture was administered
during the second treatment due to the acute symptoms present on the inflorescences and leaves. By
this point, the administration of systemic AS no longer yielded any desired effects. Variant 2 suffered
additional indirect damage caused by the so-called peak downy mildew, as a result of exposure to a
contact mixture on 9.7.2023 (BBCH 77 — 79), which decreased the wood’s assimilation and
maturation rates. Gentle protection regimens applied during critical growing years require that the
vines be treated every 7 days, at the bare minimum, using suitable combination of approved AS, in
addition to auxiliary substances. In the future, gentle protection regimens will likely be succeeded by
the cultivation of PIWI varieties.

This publication was created thanks to the support of an international research and education project
Initiative project funding AT/SK No. 2023-05-15-004: ,Evaluation of the status of the
implementation of interspecific grape varieties in cultivation systems, from the point of view of the
application of nature-friendly agrotechnical processes.
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Geneticka variabilita entomopatogénnej huby Entomophaga maimaiga v populaciach
mnisky vel’kohlavej (Lymantria dispar L.)

Genetic variability of entomopathogenic fungus Entomophaga maimaiga in populations
of the gypsy moth (Lymantria dispar L.)

Marek Bartal, Miriam Kadasi Horakova®, Miroslav Klobu¢nik? & Milan Zabrik®

YUstav ekolégie lesa SAV, Akademickd 2, 949 01 Nitra; marek.barta@savba.sk

2Ustav genetiky a biotechnolégii rastlin, Centrum bioldgie rastlin a biodiverzity SAV,
Akademicka 2, 949 01 Nitra,

3Ndrodné lesnicke centrum, Lesnicka ochrandrska sluzba, Lesnicka 11, 969 01 Banskd
Stiavnica

Entomophaga maimaiga je entomopatogénna huba, ktora je troficky viazana iba na mnisku
velkohlavi (Lymantria dispar L.). Mniska velkohlava patri k najvyznamnej$im $kodcom
listnatych drevin v Eurépe a rozsirend je aj v Severnej Amerike a Azii. E. maimaiga bola
povodne popisand v Japonsku a na zaciatku 20. storocia bola zamerne introdukovana do USA
na boj proti mniske, kde sa postupne rozsirila. Do Eur6py (Bulharska) bola E. maimaiga
introdukovana infikovanymi husenicami z USA v roku 1999 a rychlo sa rozsirila vo vécse;j Casti
kontinentu. Cielom bolo potvrdit’ vysSiu pribuznost' eurépskych vzoriek E. maimaiga so
vzorkami z USA, v porovnani so vzorkami z vychodnej Azie. Analyza genetickej Struktiry sa
uskutoc¢nila na zéklade 8 primerov ISSR. Vysledky ukézali, ze Europska linia (Rumunsko,
Bulharsko, Rakusko, Slovensko) predstavuje jeden zdvoch hlavnych klastrov, jasne
separovaného od USA a Azie (Rusko, Cina, Japonsko). Priame odvetvenie od Americkych &i
Japonskych vzoriek sme nepozorovali. Naopak, Eurdpska linia divergovala podstatne skor ako
nastalo Stiepenie medzi USA a Japonskom, €o indikuje vysSiu pribuznost’ s Ruskymi alebo
Cinskymi populaciami. V3etky klastre pritom vykazovali vysoku bootstrap podporu. Topolégia
stromu nepodporuje hypotézu introdukcie huby z USA do Europy.

Entomophaga maimaiga is an entomopathogenic fungus with strict trophic specificity to the
gypsy moth (Lymantria dispar L.). The gypsy moth is a major pest of deciduous forests in
Europe and is also distributed in North America and Asia. Entomophaga maimaiga was
originally described in Japan and was intentionally introduced into the USA to control gypsy
moth populations in the early 20" century, where it subsequently spread. In 1999, E. maimaiga
was introduced into Europe (Bulgaria) via infected gypsy moth caterpillars collected in the USA
and has rapidly spread across most of the continent. The aim of this study was to confirm the
higher relatedness of the European E. maimaiga samples with those from the USA, relative to
East Asia. The genetic structure analysis was done using eight ISSR primers. The results
showed that the European line (Romania, Bulgaria, Austria, Slovakia) represents one of the two
main clusters, thus clearly separated from the USA and Asia (Russia, China, Japan). We found
no direct branching off from the USA or Japanese samples. Instead, we found the European line
diverging much earlier than the split between the USA and Japan, suggesting closer relatedness
to the Russian and Chinese populations. All these clusters were also strongly supported by
bootstrap values. In summary, the tree topology does not support the introduction hypothesis
from the USA to Europe.

The research was supported by the Slovak Research and Development Agency, project no.
APVV-19-01109.
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Potencial ,,karpatskej rezistencie“ najdenej u Triticum dicoccum v ochrane pSenice proti
mucnatke travovej

The potential of ,,Carpathian resistance* which was discovered in Triticum dicoccum in
defence against wheat powdery mildew

Katarina Bojnanska', Miroslava Hrdlicova®! & Miroslav Svec?

Ndrodné polnohospodarske a potravindrske centrum Vyskumny tstav rastlinnej vyroby;
katarina.bojnanska@nppc.sk
2Univerzita Komenského v Bratislave, Prirodovedeckd fakulta

K najvyznamnej$§im hubovym patogénom pSenice patri aj mucnatka trdvovd na pSenici
(Blumeria graminis f.sp. tritici DC Speer ). Zrno zo silne napadnutych rastlin ma znizenu
kvalitu a vynos moze byt redukovany az o 60 %. NajucinnejSou a najekologickejSou ochranou
proti mucnatke je pestovanie rezistentnych odrod. RieSitelia projektu maji k dispozicii
geneticky zdroj (GZ1) domestikovanej tetraploidnej psenice Triticum dicoccum Schrank ex
Schiibl. GZ1, ma typ rezistencie podmieneny dvoma lokusmi na chromozémoch 2A a 7A a
zatial’ nebol ndjdeny Ziadny izolat mucnatky, ktory by tento typ rezistencie prekonal. GZ1 bol
najdeny na Slovensku v Karpatoch, preto bola jeho rezistencia nazvana ,,karpatska rezistencia®.
Ciel'om vyskumu bolo zistit’ efektivnost’ jednotlivych génov ,.karpatskej rezistencie* pomocou
fenotypovania reakcii homozygotnych efektivnych linii (HEL) po inokulécii izolatmi muc¢natky
travovej. Odolnost’ HEL bola hodnotena aj v pol'nych podmienkach v rokoch 2023 a 2024.
Sledovanym parametrom bola hodnota AUDPC, Area Under Disease Progressive Curve. Vo
vysledkoch ziskanych fenotypovanim reakcii sa nevyskytla senzitivna reakcia u HEL s
efektivnymi alelami na 2A chromozome (D29, D226, D291 a E57). Takmer u vSetkych HEL s
efektivnymi alelami na 7A chromozoéme (E86,D268,E45) sa senzitivne reakcie ojedinele
vyskytli v rozsahu 1 az 9 %. Hodnoty AUDPC v rokoch 2023 a 2024 u HEL boli $tatisticky
vyznamne nizSie ako hodnoty u nachylnych kontrolnych odrdd. Priemerné hodnoty AUDPC
nachylnych odréd boli v rozsahu 674 az 836, priemerné AUDPC jednotlivych sublinii HEL boli
od 0,0 do 429. Pat sublinii HEL nevykazovalo v polnych pokusoch ziadne symptémy
napadnutia, zhodne ako geneticky zdroj GZ1. VZdy to boli HEL s efektivnym génom na 2A
chromozome (E120-17; D29-12; D29-15; D29-17 A D291-11).

The pathogen Blumeria graminis f.sp. tritici DC Speer causes powdery mildew disease of
wheat, can reduce the yield by up to 60% in sensitive varieties. Cultivation of resistant varieties
is one of the most effective and economical remedy to eliminate yield losses. The researchers
of the project have at their disposal the genetic resource of domesticated emmer wheat (GZ1),
which has a type of resistance conditioned by two loci on chromosomes 2A and 7A. The
resistance was named according to the location of the find, ,,Carpathian resistance®.

The aim of the research is to verify the effectiveness of individual genes of "Carpathian
resistance”, by fenotyping of HELs (homozygous effective lines) after inoculation with
powdery mildew isolates. No sensitive reactions were detected in HELS carrying an effective
locus on chromosome 2A (D29, D226, D291 and E57). Sporadic incidences of a sensitive
reaction ranging from 1% to 9% have occurred in HELs with an active locus on chromosome
7A. Similarly, in 2023 and 2024, the AUDPC (Area Under Disease Progress Curve) parameter
was evaluated on field plots. AUDPC values of HELs were significantly different and lower
compared to susceptible emmer cultivars. The range of susceptible varieties AUDPC was from
674 to 836 and AUDPC of HELs was from 0.0 to 429. Five sublines showed no symptoms of
powdery mildew like GZ1. They were HELs with an active locus on chromosome 2A (E120-
17; D29-12; D29-15; D29-17 AND D291-11).
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Vyskyt ¢iernej Skvrnitosti slnecnice v podmienkach Slovenska

Occurrence of Black stem diseases of sunflower in Slovakia
Peter Bokor

Slovenska polnohospodarska univerzita v Nitre, Fakulta agrobiologie a potravinovych
zdrojov, Ustav agronomickych vied, peter.bokor@uniag.sk

Vyskyt Ciernej skvrnitosti slnecnice, ktora sposobuje huba Phoma macdonaldii, bol hodnoteny
v rokoch 2004 — 2017 na viacerych lokalitach v r6znych podmienkach Slovenska. Bolo zistené,
ze priemerny pocet napadnutych rastlin slnecnice patogénom P. macdonaldii bol Statisticky
preukazne ovplyvneny pestovatel'skym rokom a miestom pestovania slnecnice. Vysoky vyskyt
¢iernej Skvrnitosti slne¢nice bol zaznamenany v oblasti juhozdpadného Slovenska, hlavne
v okresoch Nitrianskeho a Trnavského kraja. Vysoky vyskyt rastlin infikovanych patogénom
P. macdonaldii bol pozorovany v okresoch Zlaté Moravce (82,73 %), Dunajska Streda (69,74
%), Galanta (62,59 %), Levice (56,27 %) a Hlohovec (56,08 %). Nizky pocet rastlin so
symptomami ¢iernej Skvrnitosti slnecnice bolo zaznamenanych v okresoch Sobrance (11,00
%), Michalovce (16,69 %) a Trebisov (21,23 %) v oblasti vychodného Slovenska.

Vys$i priemerny pocet rastlin so symptémami ciernej Skvrnitosti v porastoch slnecnice
v podmienkach Slovenska bol zaznamenany v rokoch s vys$$imi thrnmi zrazok v letnych
mesiacoch, hlavne v juni. Vyskyt ochorenia v podmienkach Slovenska negativne ovplyvituja
vyssie teploty pocas letnych mesiacov, najmé v auguste.

Mozeme konstatovat, ze vrokoch svysokymi teplotami a nizkymi zrazkami v letnych
mesiacoch je mozné predpokladat’ nizky vyskyt ¢iernej Skvrnitosti v porastoch slne¢nice.

The occurrence of Black stem diseases of sunflower, which is caused by the fungus Phoma
macdonaldii, has been evaluated in the years 2004-2017 at several locations in different
conditions in Slovakia. It was found that the average number of infected sunflower plants by P.
macdonaldii was statistically significantly influenced by the growing year and the place where
the sunflower was grown. The highest occurrence of Black stem diseases of sunflower was
recorded in southwestern Slovakia, especially in the districts of Nitra and Trnava regions. The
high incidence of plants infected by the P. macdonaldii pathogen was recorded in the districts
of Zlaté Moravce (82,73 %), Dunajska Streda (69,74 %), Galanta (62,59 %), Levice (56,27 %)
and Hlohovec (56,08 %). A low number of plants with symptoms of black stem diseases of
sunflower were recorded in the districts of Sobrance (11.00%), Michalovce (16.69%) and
TrebiSov (21.23%) in the region of eastern Slovakia.

A higher average number of plants with Black stem diseases symptoms of sunflower was
recorded in years with high precipitation during the summer months, especially in June, in
Slovak conditions. The occurrence of Black stem diseases in Slovak conditions is negatively
affected by higher temperatures during the summer months, mainly in August.

We can conclude that in years with high temperatures and low precipitation in the summer
months, it is possible to assume a low incidence of Black stem diseases of sunflower.
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Citlivost izolata Leptosphaeria maculans k vybranym fungicidnim latkam
Sensitivity of Leptosphaeria maculans isolates to selected fungicidal substances
Olufadekemi Fajemisin & Jana Mazakova
Katedra ochrany rostlin, Fakulta agrobiologie, potravinovych a prirodnich zdrojii, Ceskd

zemédélskd univerzita v Praze, Kamyckd 129, Praha 6 — Suchdol, 165 00, Ceskd republika,
mazakova@af.czu.cz

Jednou z nejvyznamnéjsSich chorob fepky olejky je fomové Cernani stonkt fepky. Choroba je
zpusobena komplexem hemibiotrofnich hub Leptosphaeria maculans/ Leptosphaeria
biglobosa. Pouzivani fungicidi k minimalizaci dopadu té€chto patogenti se stalo nedilnou
soudasti strategie ochrany fepky proti pavodcim této choroby. U¢innost fungicidni ochrany
v8ak nemusi byt obvykle trvala a po nékolika letech aplikace fungicidi mize vést k riziku
vzniku rezistence v populaci patogena. Tato studie si kladla za cil zlepsit nase znalosti o
citlivosti L. maculans k fungicidiim v CR. V rameci této studie byly v letech 2014-2020 ziskany
izolaty L. maculans z 10 kraji CR. U t&chto izolat byla zjistovana jejich citlivost k nékterym
u¢innym latkdm a k nckterym komerénim fungicidim ze tfi skupin fungicidi bé&zné
pouzivanych v CR k regulaci patogent fepky olejky (DMI, Qol a SDHI fungicidy), a to pomoci
in vitro testd na agaru a v mikrotitra¢nich destickach. Vysledky ukazaly, ze boskalid, ktery patii
do skupiny SDHI fungicidi a trifloxystrobin, ktery patii do skupiny Qol fungicidi, jsou
nejucinngj§imi  fungicidnimi latkami inhibujici rust izolatd L.maculans, zatimco DMI
fungicidy (napf. tetrakonazol) jsou nejméné ucinné fungicidni latky. V této studii byla rovnéz
pozorovana i kiizova rezistence vyskytujici se mezi DMI fungicidy.

One of the most important diseases of oilseed rape is phoma stem canker or blackleg disease.
It is caused by hemibiotrophic fungi, a Leptosphaeria maculans/ Leptosphaeria biglobosa
complex. The use of fungicides to minimise the impact of these pathogens has become
an integral part of phoma stem canker management strategy. However, fungicide control may
not be usually durable and after a few years of fungicide application it may lead to the risk
of developing resistance in the pathogen population. This study focuses on improving our
understanding of fungicide sensitivity of L. maculans populations in the Czech Republic.
During this study, L. maculans isolates were collected from 10 regions across the Czech
Republic between 2014 and 2020. The fungicide sensitivity of L. maculans isolates to some
active ingredients, and commercial fungicides representing three fungicide classes commonly
used in the Czech Republic to control oilseed rape pathogens (Demethylation inhibitors,
Quinone outside inhibitors, and Succinate dehydrogenase inhibitors) were tested in vitro, using
the mycelium growth plate, and microtitre plate assays. The results showed that boscalid which
belongs to the SDHI fungicide group and trifloxystrobin which belongs to the Qol fungicide
group are the most effective fungicides in controlling L. maculans populations, while DMI
fungicides (e.g. tetraconazole) are the least effective fungicides. In addition, cross resistance
occurring between DMI fungicides was observed in this study.

The research was supported by the Ministry of Agriculture within the framework of the National
Agency for Agricultural Research, Projects No. QJ1310227 and QK1710397.
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Zmény v populacich rzi na pSenici
Changes in wheat rust populations

Alena Hanzalova
Crop Research Institute, Drnovska 507/73, 161 06 Praha 6 — Ruzyné, Czech Republic

Rzi na pSenici zpusobily v poslednim desetileti znacné hospodarské skody. Dynamické zmény
probéhly zejména v populaci rzi plevové (Puccinia striiformis), ktera zptsobila na pSenici
nékolik epidemickych vin. Zmény se vSak tykaji i rzi pSeni¢né (Puccinia triticina) a rzi travni
(Puccinia graminis f.sp. tritici). Tyto zmény maji dopad na rezistenci odrid a jejich vynos.
Populace rzi se vyznacuji rychlym vyvojem, vznikem novych mutaci a schopnosti pfizpiisobeni
se ménicimu se prostiedi. Vysledky z prizkumii populace patogena ukazuji, ze mezi regiony
jsou rozdily ve variabilit¢ virulence. Regionalni populace se vzdjemné mohou liSit v
ptevladajicich fenotypech virulence, i kdyz dochazi k migraci variant na velké vzdalenosti.
Variabilni genotypy, nové virulence a rizné kombinace virulenci komplikuji kontrolu Sifeni
patogenil. Pravidelné monitorovani populaci patogena pomaha odhalit aktualni stav genotypové
a fenotypové variability, kterd umoZznuje predikovat zavaznost vyskytu a rozsifeni nemoci,
vybrat odolné odridy a urcit efektivitu gen odolnosti vii€i rzim. Vysledky z monitorovani
virulence jsou také vyuzitelné jako zdroj informaci pfi vybéru zdroji rezistence, ve Slechténi a
ochrané rostlin a ke studiu populaéni biologie patogena. Nepfetrzité monitorovani Sifeni
patotypti rzi a zmén v populaci ma potencial zabrénit prekonavani odolnosti odriid a vynosovym
ztratam.

Wheat rusts have caused significant economic damage in the last decade. Dynamic changes
took place especially in the population of yellow rust (Puccinia striiformis), which caused
several epidemic waves on wheat. However, the changes also apply to leaf rust (Puccinia
triticina) and stem rust (Puccinia graminis f.sp. tritici). These changes have an impact on the
resistance of cultivars and their yield. Rust populations are characterized by rapid development,
emergence of new mutations and ability to adapt to changing environments. Results from
pathogen population surveys show that there are differences in virulence variability between
regions. Regional populations may differ from each other in predominant virulence phenotypes,
even when variants migrate over long distances. Variable genotypes, new virulences, and
different combinations of virulences complicate the control of pathogen spread. Regular
monitoring of pathogen populations helps to reveal the current state of genotypic and
phenotypic variability, which makes it possible to predict the severity of disease occurrence and
spread, select resistant varieties and determine the effectiveness of rust resistance genes. Results
from virulence monitoring can also be used as a source of information in the selection of
resistance sources, in plant breeding and protection, and for the study of population biology of
the pathogen. Continuous monitoring of the spread of rust pathotypes and population changes
has the potential to prevent cultivar resistance overcoming and yield losses.

The research was supported by the Ministry of Agriculture of the Czech Republic, Project No.
MZE CR RO0423.
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Rychla a spolehliva analyza koncentrace patogenu pomoci pluginu pro ImageJ
Fast and reliable pathogen concentration analysis using the ImageJ plugin
Stépan Helmer', Miloslav Zouhar?

Y Vyzkumny vistav rostlinné vyroby, Praha, stepan.helmer@vurv.cz
2 Katedra ochrany rostlin, Ceskd zemédélskd univerzita v Praze

Ve fytopatologii je klicové znéat koncentraci patogenu pro hodnoceni miry infekce a tvorbu
suspenzi pro infek¢ni experimenty. Ackoliv existuji ptistroje schopné kvantifikovat koncentraci
patogenu v suspenzich, jednéd se Casto o drahd zafizeni. Tradicné jsou proto stale vyuzivany
Burkeho a Neubauerova komurka-podlozni sklicka s vyhloubenym dnem o znamém objemu a
narysovanou miizkou, kterd umoznuje manualni pocitdni bun¢k pod mikroskopem. Tento
postup je vSak Casové narocny. S rozvojem obrazové analyzy je mozné pocitat objekty
automaticky ze snimkl. Nejcastéji pouzivanym programem pro obrazovou analyzu
mikroskopickych snimki je Imagel, ktery je volné dostupny, napsany v Javé a umoznuje tvorbu
vlastnich pluginii a maker. V nasi praci jsme vyvinuli plugin pro imagel, ktery rozpozna
miizku, spocita objekty uvnitt mfizky a stanovi jejich rozméry. Plugin byl navrzen tak, aby
analyzoval v§echny snimky ve vybrané slozce a vysledné hodnoty délek a pocty objektt zapsal
do tabulky ve formatu CSV. Zakladni postup algoritmu spoc¢iva v pievedeni snimku do formatu
Vv odstinech Sedi a nasledné detekci vodorovnych a svislych linek miizky, na jejichz zéklad¢ je
miizka identifikovana. Tyto linky slouzi jako métitko pro identifikaci ¢astic na zaklad¢ jejich
velikosti. Plugin byl Gispé$né testovan na métfeni koncentrace zoospor v zoosporové suspenzi a
koncentrace sporangii.

In phytopathology, it is essential to know the concentration of the pathogen in order to assess
the level of infection and to create suspensions for infection experiments. Although there are
instruments capable of quantifying pathogen concentration in suspension, these are often
expensive devices. Traditionally, therefore, Burke and Neubauer chamber slides are still used,
with a hollowed-out bottom of known volume and a grid drawn to allow manual counting of
cells under the microscope. However, this procedure is time-consuming. With the development
of image analysis, it is possible to count objects automatically from images. The most
commonly used program for microscopic image analysis is ImageJ, which is freely available,
written in Java, and allows the creation of custom plug-ins and macros. In our work, we have
developed a plugin for imageJ that recognizes the grid, counts the objects inside the grid and
determines their dimensions. The plugin was designed to parse all images in the selected folder
and write the resulting object lengths and counts to a CSV table. The basic procedure of the
algorithm is to convert the image to a grayscale format and then detect the horizontal and
vertical lines of the grid, based on which the grid is identified. These lines serve as a scale for
identifying particles based on their size. The plug-in has been successfully tested for measuring
zoospore suspension and sporangia concentration.

| acknowledge the travel grant received by the Czech Society for Plant Pathology to attend this

conference. This work was supported by the Ministry of Agriculture of the Czech Republic,
institutional support MZE-RO0423
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Geneticky polymorfizmus vzoriek hrdze travovej na pSenici
Genetic polymorphism of wheat stem rust samples
Miroslava Hrdlicova, Katarina Ondreickova & Lenka Kl¢ova

Narodné polnohospodarske a potravinarske centrum, Vyskumny ustav rastlinnej vyroby,
Bratislavska cesta 122, Piestany, 921 68, miroslava.hrdlicova@nppc.sk

Stem rust (Puccinia graminis Pers.) was once the most feared disease of cereal crops. It is not
as damaging now due to the development of resistant cultivars, but outbreaks may occur when
new pathogen races arise against which the existing kinds of resistance are ineffective.
Characterization of genetic diversity within the pathogen population may help to predict and
minimize adverse impact of spreading infection. This study aimed to use microsatellite markers
(simple sequence repeat, SSR) to assess genetic variability among 10 isolates of Puccinia
graminis f.sp. tritici Pers collected from wheat grown in Slovakia and the Czech Republic.
We used nine microsatellite markers (simple sequence repeat, SSR) to detect genetic
polymorphism of 10 leaf rust samples (Puccinia graminis f.sp. tritici Pers). One SSR primer
pair amplified PCR product only in 1 sample and therefore was excluded from the evaluation.
The remaining eight primer pairs amplified an average of 6.25 alleles per locus but the mean
number of effective alleles was 4.67. The highest number of alleles was detected at the
PGTG06623 locus and the lowest at PgSUN42 (8 and 5 alleles, respectively). The mean
observed and expected heterozygosity were 0.229 and 0.777, respectively. The mean Shannon's
information index was 1.661 and the mean polymorphic information content (PIC) was 0.7475.
It was sufficient to use at least 5 primer pairs to individually differentiate each sample. The
probability of identity (PI) value was 0.000681% by using 5 random primer pairs and
0.0000395% when the 6th pair of primers was added. The Pl values indicate the probability that
two individuals in a population have the same multilocus genotype. Evaluation of the results
using principal component analysis and cluster analysis confirmed the polymorphism ability of
selected microsatellite markers and the resulting ability to distinguish each sample from a given
set. In conclusion, the use of 5 random primers or SSR markers was sufficient to differentiate
each sample of leaf rust collected in Slovakia and the Czech Republic. It has been shown that
together with a suitable statistical evaluation of the results obtained the molecular identification,
based on microsatellites, proved a very suitable tool for evaluating genetic relationships
between individuals or populations.

This article has received funding from the European Union's Horizon 2020 research and
innovation programme under Grant agreement No 773311 of project RUSTWATCH.
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Vyutzitie dronov v ochrane pSenice proti listovym chorobam

Drone (UAV) exploitation in wheat protection against leaf diseases
Kamil Hudec! - Milan Mihok?

! Ustav agronomickych vied, KOR, SPU v Nitre, kamil.hudec@uniag.sk
2Blumeria consulting s.r.o., Nitra, milan.mihok@blumeriaconsulting.sk

Technoldgie precizneho pol'nohospodarstva a vyuzitia dronov nachadzaju Coraz vicsie
uplatnenie v agronomickej praxi a ochrane rastlin. Drony su vo svete ¢oraz viac vyuzivané aj
na foliarnu aplikaciu pesticidov. Otvorenou otazkou tejto technologie je jej i€¢innost’ vzhl'adom
na nizke davky postrekovej kvapaliny. V rokoch 2022 a 2023 bol za tymto uéelom realizovany
pokus na overenie ucinnosti dronovych aplikacii fungicidov pri roznych davkach vody (10, 50,
100, 200, 300 I/ha) v porovnani s aplikaciou s motorovym postrekovacom (300 I/ha).
Modelovym fungicidom bol pripravok Elatus Era (benzovindiflupyr + prothioconazole),
aplikovany v rastovej faze BBCH 39 na pSenicu ozimnu proti listovym chorobam
(Mycosphaerella graminicola, Pyrenophora tritici-repentis). Pri aplikécii dronom pri vyssich
teplotach vzduchu (26-28 °C) bola davka postrekovej kvapaliny 10 1/ha nedostatocnd, nakol’ko
fungicidna uUc¢innost  dosahovala iba 30-32 % - Vvporovnani s uUCinnostou  pri
aplikacii motorovym postrekovac¢om. Porovnatel'na Gi€innost’ bola dosiahnutd az pri davke vody
50 1/ha a vysSej. Naopak, pri niz$ej teplote vzduchu (16-20 °C) v ¢ase aplikacie bola ucinnost’
dronovej aplikdcie porovnatelnd uz pri davke 10 1/ha (87 % ucinnosti motorového
postrekovaca). Z vysledkov pokusu vyplyva, ze uGc€innost’ dronovej aplikacie fungicidov
v optimalnych podmienkach (do 20 °C) je mierne nizsia (87-91%), ale porovnatelna
s aplikaciou motorovym postrekovacom uz pri davke postrekovej kvapaliny 10 I/ha. Pri vysSich
teplotach vzduchu' (nad 26 °C) je vSak uc¢innost’ pri dronovej aplikacii porovnatelna
S motorovym postrekova¢om aZz pri davke postrekovej kvapaliny 50 1/ha.

The technologies of precise farming and drones (UAV) exploitation are more and more
used in agronomical practice and in plant protection. The UAV are used for pesticide
application in many countries, but open question is the efficacy of this kind of application, due
to low dose of water per hectare. The field experiment, aimed to assessment of the efficacy of
UAYV application was conducted in years 2022 and 2023. The UAV application was realised by
the water dose of 10, 50, 100, 200, 300 I/ha in comparison with back motor boom sprayer with
water dose of 300 I/ha. The model fungicide was Elatus Era (benzovindiflupyr
+ prothioconazole), applied in growth stage BBCH 39 on winter wheat against major foliar
diseases (Mycosphaerella graminicola, Pyrenophora tritici-repentis). By UAV application
under higher air temperature (26-28 °C during application), the water dose of 10 1/ha was
insufficient, because of fungicide efficacy of Elatus Era achieved only 30-32% of efficacy
achieved by boom motor sprayer application (300 I/ha). The comparable fungicide efficacy of
UAYV application was achieved as much as 50 I/ha and higher. By contraries, under lower air
temperature (16-20°C during application) the UAV application was comparable with boom
motor sprayer already by dose of 10 I/ha (87% efficacy of motor boom sprayer). The results
showed, that the efficacy of AUV application in optimal condition (air temperature until 20°C)
is slightly lower (87-91%), but comparable with motor boom sprayer application already by
dose of 10 1/ha. By higher temperatures (above 26°C), the comparable efficacy is achieved by
50 I/ha.
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Morfotypova diverzita mikroskopickych hub spojenych s ESCA syndromom

Morphotypic diversity of microscopic fungi associated with ESCA syndrome
Martin Janas®, Stefan Ailer!, Adrian Selnekovic!, Marek Barta? & Miriam Kadasi Horakova?

YInstitute of Horticulture, Faculty of Horticulture and Landscape Engineering, Slovak
University of Agriculture in Nitra, Tr. A. Hlinku 2, 949 76 Nitra, Slovakia; xjanas@uniag.sk
’Institute of Forest Ecology, Slovak Academy of Sciences, Akademicka 2, 949 01 Nitra,
Slovakia

ESCA syndrém ohrozuje pestovanie vini¢a vo vietkych vinarskych krajinach sveta. Skodlivost’
ochorenia spo¢iva v postupnom rozklade drevnej hmoty viniCového kra a apoplexii jeho
nadzemnych organov. Cielom prace bolo porovnat morfotypovu diverzitu mikroskopickych
hab osidlujucich kmienky asymptomatickych krov = aapoplektické casti  kmienkov
symptomatickych krov. Pre u¢ely mikrobiologickych analyz sme odobrali vzorky vini¢ovych
kmienkov bielej mustovej odrody Sauvignon z lokality Kobyli, ktora je sucastou vinarskej
oblasti Morava. Ziskané C¢isté kultary hub z viniCovych kmienkov sme na zaklade
makroskopickych vlastnosti zatriedili do morfologickych skupin. Ziskali sme 84 izolatov
mikroskopickych hub, ktoré sme rozdelili do 41 morfotypovych skupin. Izolaty hub
z asymptomatickych krov sme zatriedili do 28 morfotypovych skupin. Z apoplektickych Casti
symptomatickych krov sme izolaty hib zatriedili do 19 morfotypovych skupin. Len 14,63 %
morfotypov mikroskopickych hub ziskanych z dreva asymptomatickych krov sme zistili aj
v dreve symptomatickych krov. Zistili sme, Ze vini¢ov€ kmienky symptomatickych a
asymptomatickych krov osidl'uju rozdielne mikroskopické huby.

ESCA syndrome threatens the cultivation of grapevines in all wine-growing countries in the
world. The damage of the disease consists of the progressive decomposition of the grapevine
wood and apoplexy of its above-ground organs. The aim of this study was to compare the
morphotypic diversity of microscopic fungi colonizing the trunks of asymptomatic grapevines
and the apoplectic parts of the trunks of symptomatic grapevines. For the purpose of
microbiological analyses, we collected samples of grapevine trunks of the white wine variety
Sauvignon from the Kobyli locality, which is part of the Moravian Wine Region. The pure
fungal cultures obtained from grapevine trunks were classified into morphological groups based
on macroscopic characteristics. We obtained 84 isolates of microscopic fungi, which were
divided into 41 morphotype groups. From asymptomatic grapevines, we classified fungal
isolates into 28 morphotype groups. From the apoplectic parts of symptomatic grapevines, we
classified fungal isolates into 19 morphotype groups. We also detected the occurrence only of
14.63% of the morphotypes of microscopic fungi obtained from the wood of asymptomatic
grapevines in the symptomatic grapevines. We can conclude that the grapevine trunks of
symptomatic and asymptomatic grapevines are colonized by different microscopic fungi.

This publication was created thanks to the support of an international research and education
project Initiative project funding AT/SK No. 2023-05-15-004: ,,Evaluation of the status of the
implementation of interspecific grape varieties in cultivation systems, from the point of view
of the application of nature-friendly agrotechnical processes.
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Sadzovité ochorenie kory javora — Cryptostroma corticale

Sooty bark disease of maples (SBD) - Cryptostroma corticale
Zuzana JanoSikova, Emilia Ondruskova & Katarina Adamc¢ikova

Oddelenie fytopatologie a mykologie, Ustav ekologie lesa, SAV v.v.i., Akademicka 2, 949 01
Nitra, Slovensko, janosikova@ife.sk

Sadzovité ochorenie kory javorov je spdsobené hubou Cryptostroma corticale, ktora je
povazovana za povodnu vo vychodnej Casti severnej Ameriky, kde bola popisana ako saprofyt
nachadzajuci sa na mftvom dreve jeden az dva roky po uhyne stromov. Primarnou hostitel'skou
drevinou v Eurdpe je Acer pseudoplatanus. V mensej miere mozu byt poskodené aj iné druhy
javorov (A. campestre, A. platanoides), ako aj jasene (Fraxinus sp.). Huba C. corticale bola
nahodne zavleCena do Spojeného kralovstva okolo roku 1945, nasledne bola sporadicky
zaznamenana aj v inych eurdpskych krajinadch. V Eurépe bolo toto ochorenie CastejsSie hlasené
po roku 2000 (napr. Ceska republika, Franctzsko, Nemecko, Svajéiarsko) ato aj so
zavaznej$im poskodenim drevin (EPPO, 2022). Vyskum z Eurdpy ukazal, Ze spory C. corticale
moézu kli¢it' na poranenom dreve pocas celého roka. Z miesta infekcie sa patogén Siri do
cievnych zvéizkov (xylém a floém) pohybujic sa z hornych konarov smerom nadol do kmena.
Od tejto chvile moze C. corticale zostat’ v latentnej forme ako endofyt bez toho, aby vyvolaval
vonkajsie symptomy mnoho rokov. Symptomy C. corticale su typické pre choroby cievneho
véddnutia, pri ktorych st naruSené vodive pletiva, co vedie k vadnutiu listov na jednom alebo na
viacerych kondroch, odumieraniu vetiev, zafarbeniu vodivych pletiv a thynu dreviny do 1-7
rokov. Plodnice sa formuju ako tmavé, suché, nickedy praskovité a sadzovité flaky zapustené
do kory stromu, ktoré sa zvy€ajne tvoria ako pasy alebo Skvrny, ktoré prebiehaju paralelne so
stonkou. Okrem poskodenia drevin je C. corticale nebezpecna aj pre I'udi. Moze sposobit’
alergické reakcie a u pracovnikov spractivajucich infikované drevo sa moéze vyvinit
hypersenzitivna pneumonitida. Ohrozeni mézu byt aj jednotlivci, ktori intenzivne pracuju s
drevom produkujicim spory, a zrejme aj ti, ktori maji oslabeni imunitu, zatial' ¢o zdravi
jedinci, ktori nie s Casto v kontakte s infikovanymi pletivami stromov, sa za ohrozenych
nepovazuju.

Sooty bark disease of maples is caused by Cryptostroma corticale, a fungus considered to be
native to Eastern North America, where it has been described as a saprophyte fruiting on dead
wood a year or two after tree mortality. Acer pseudoplatanus is the primary host plant in Europe.
Other species of maples (A. campestre, A. platanoides), as well as ash trees (Fraxinus sp.) may
also be affected to a lesser extent. C. corticale was accidentally introduced into the UK around
1945 followed by sporadic records in other European countries. After 2000, the disease has
been more frequently reported in Europe (e.g. Czech Republic, France, Germany, Switzerland)
with more severe damage (EPPO, 2022). Research from Europe has shown that airborne spores
of C. corticale may germinate on injured wood throughout the year. From this infection point,
the pathogen spreads into the tree's vascular tissues (xylem and phloem), normally moving from
upper branches down into the stem. At that moment, C. corticale can remain latent as an
endophyte within a tree without producing external symptoms for many years Symptoms of C.
corticale are typical of vascular wilt diseases, in which vascular tissues are compromised
leading to wilting of leaves on one or more branches, branch die back, staining in vascular
tissues and mortality within 1-7 years. Fruiting bodies are observed as dark, dry, sometimes
powdery and sooty-like patches sunken into the bark of the tree, which typically appear as bands
or patches that run parallel to the stem. In addition to impacts on maples, C. corticale spores
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are allergenic in humans, workers processing infected wood can develop hypersensitivity
pneumonitis (maple bark strippers’ lung). Individuals who have intensive occupational contact
with spore-producing wood, and possibly those who are immuno-compromised, may be at risk,
while healthy individuals not working extensively with infected tree tissues are not considered
to be vulnerable.

The research was supported by The Ministry of Education, Science, Research and Sport of the
Slovak Republic, project no. MVTS COST 20132 and COST CA20132 Urban Tree Guard.
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Teplotna adaptacia parazitickych hab Lecanosticta acicola a Fusarium circinatum

Thermal adaptation in fungal pathogen Lecanosticta acicola and Fusarium circinatum
Zuzana Janosikova® & Klaudia Zborovjanova?

! Oddelenie fytopatoldgie a mykologie, Ustav ekologie lesa, SAV v.v.i., Akademicka 2, 949
01 Nitra. Slovensko, janosikova@ife.sk

2 Katedra botaniky a genetiky, Univerzita Konstantina Filozofa v Nitre , Nabrezie mladeze 91,
Nitra, 94901, Slovensko

Ocakéva sa, ze expanzia vacSiny druhov ako reakcia na kolisanie klimy bude v kontexte
klimatickej zmeny ziskavat’ Coraz va¢s$i vyznam. Preto su invazne a $iriace sa druhy dobrou
prilezitostou na $tidium sucasnych evoluénych procesov. Lecanosticta acicola a Fusarium
circinatum si vyznamnymi ochoreniami réznych druhov borovic. Huba L. acicicola je na
Slovensko zavlecend a prvykrat zaznamenana od polovici 90. rokov 20. storo€ia, F. circinatum
sa zatial’ na naSom uzemi nevyskytuje, avSak je pravdepodobné, Ze sa pod vplyvom klimaticke;
zmeny moéze roz$irit' az sem. Na sledovanie teplotnej adaptacie hib sme pouzili niekol’ko
roznych kultur huby pochadzajicich z rozlicnych oblasti. Kultary sme sledovali pri striedave;j
teplote (den/noc) 21/14°C a 24/17°C. Z kazdej kultury sme spravili 15 opakovani pre obe
teploty. Dve kultury L. acicola pochadzali z Litvy a dve zo Slovenska. Kultary F. circinatum
pochadzali z troch réznych oblasti Franciizka a jedna zo Spanielska. Pokus sme vyhodnotili
pomocou ANOVA. Potvrdili sme, ze obe huby rastu Statisticky vyznamne lepSie pri vysSej
teplote. V ramci vnutrodruhovych pozorovani sme. zistili, Ze sa jednotlivé kultary hub pri
roznych teplotdch chovaju odliSne. Pri nizsej teplote réastli obe slovenské kultury L. acicola
rychlejSie prvé 4 tyZdne nez kultary z Litvy. Po Stvrtom tyZdni sa rast jednej SR kultiry
spomalil. Toto sa zopakovalo aj pri vysSej teplote. Pri oboch teplotach bola vysoka variabilita
rychlosti rastu medzi jednotlivymi kultirami. Spanielska a dve franctizske kultary huby F
circinatum réstli pri vyssej teplote rovnako rychlo, jedna kultira zo severu Franctzka rastla
najpomalsie. Tato kultara rastla najpomalSie aj pri nizsej teplote, rozdiely medzi prirastkami
medzi vysSou anizSou teplotou v poslednom merani neboli pri tejto kulture Statisticky
vyznamne, o naznacuje lokalnu adaptaciu na nizsie teploty. Medzi ostatnymi kultGrami sa
prejavila vysoka variabilita v raste. Vysoka variabilita rastu kultar oboch hub naznacuje ich
vysoky evolu¢ny a adaptany potencial.

Range expansions, which have been observed recently of most species in response to climate
fluctuations, are expected to gain increasing importance in the context of climatic change.
Invasive species and range-expanding species provide a great opportunity to study
contemporary evolution processes. Lecanosticta acicola and Fusarium circinatum are
important needle diseases on Pinus species. L. acicola was introduced to Slovakia in mid- 90’s
of 20" century. F. circinatum has not been recorded in Slovakia yet. Climate change may affect
the spread of the fungus to this country. To observe the thermal adaptation plausibility several
cultures from different localities were used. Cultures were planted on 15 replicates of each at
an alternating temperature (day/night) of 21/14°C and 24/17°C. Two cultures of L. acicola were
from Lativa and two from Slovakia. Three cultures of F. cicrcinatum originated from different
parts of France and one was from Spain. It was confirmed that both fungi grow better at higher
temperatures significantly. Intraspecific variation of growth of the cultures was observed. Both
Slovak cultures grew faster for the first 4 weeks than cultures from Lithuania at the lower
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temperature. The growth of one Slovak culture slowed down the growth after the fourth week.
This was same at the higher temperature. High variability in growth rate was observed between
individual cultures at both temperatures. The Spanish and two French cultures of the F
circinatum grew equally at higher temperatures, the north France culture grew the slowest. This
culture grew the slowest even at the lower temperature, the differences between the increments
between the higher and lower temperature at the last measurement were not statistically
significant for this culture, which strongly suggests local adaptation to lower temperatures. High
variability of growth was shown in all cultures. The high variability of the growth of the cultures
of both fungi indicates their high evolutionary and adaptive potential.

The research was supported by The Ministry of Education, Science, Research and Sport of the
Slovak Republic, project no. VEGA 2/0132/22.
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Fomitopsis pinicola v urbannom a ruralnom prostredi Slovenska

Fomitopsis pinicola in urban and rural areas of Slovakia
Patricia Kolldroval, Svetlana Gaperova?, Jan Gaper?

'Faculty of Ecology and Environmental Sciences, Technical University in Zvolen, T. G.
Masaryka 24, 960 53 Zvolen, Slovak Republic; xkollarova@is.tuzvo.sk; jan.gaper@tuzvo.sk
2Faculty of Natural Sciences, Matej Bel University, Tajovského 40, 974 01 Banska Bystrica,
Slovak Republic; svetlana.gaperova@umb.sk

The basidiomycetous wood-decaying fungus Fomitopsis pinicola (Polyporales,
Basidiomycota) formerly classified under the genus Fomes, was selected as the type species for
the genus Fomitopsis by Karsten. This classification has been widely accepted by contemporary
researchers. It is characterized by perennial basidiomata with a corky to woody consistency,
ranging in color from gray, orange-brown to black, with an orange to brown marginal band.
The pore surface is white to cream-colored, turning lemon-yellow when bruised. The fungus
varies in size, with younger specimens as small as 5 cm wide and larger ones reaching up to 45
Cm across.

Since 1954, a total of 96 records of this fungus have been recorded in urban and rural areas
within the Slovakia. Most records stem from our systematic field surveys conducted between
1982 and 2024, supplemented by herbarium collections, scientific publications, and records
from other researchers. The distribution maps show the spread of this fungus across the entire
territory of Slovakia. Out of the total 96 findings, 68 were on living trees, 5 on dead trees and
for 23 findings, the status was not specified. The findings show that Fomitopsis pinicola
predominantly affects deciduous trees (71.88%), followed by conifers (19.79%), with the tree
type not identified in 8.33% of the cases. The results indicate a higher incidence of this fungus
in cities, particularly in the central and southeastern parts of the country, suggesting increased
distribution in urban environments (77 records) compared to rural areas (19 records). This
phenomenon may be primarily due to the larger and more diverse tree populations in cities and
the higher risk of infection resulting from improper maintenance. The most frequently infected
tree species were those of the genus Prunus (56 records). The fungus most commonly fruited
on tree trunks (50% of findings). A significant number of the findings (34 records) were
recorded in the "planted street" category, accounting for 35.41% of the total number. These
results provide information on the distribution of Fomitopsis pinicola in Slovak settlements,
highlighting the need for preventive measures and management principles for these areas, such
as regular monitoring of trees in high-risk areas or the removal of infected trees. Regular
monitoring and preventive measures are essential for reducing the risk of infections and
ensuring the desired vitality of trees in settlements.
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Studium distribuce padli na planych druzich Lactuca spp. a kulturnim salatu (L. sativa)
a jejich taxonomicka identifikace

Study of powdery mildew distribution on wild Lactuca spp. and lettuce (L. sativa) and
their taxonomic identification

Tereza Kiivankova, Miloslav Kitner, Barbora Mieslerova, Eva Kiistkova, Agata Curna &
Ale$ Lebeda”

Department of Botany, Faculty of Science, Palacky University in Olomouc, Slechtitelii 27,
783 71 Olomouc, Czech Republic; *corresponding author: ales.lebeda@upol.cz

Plané druhy Lactuca spp. a kulturni salat (Lactuca sativa) jsou infikovany tfemi rody padli (tad
Erysiphales), t.j. Golovinomyces, Podosphaera a Leveillula. V obdobi 1995-2021 jsme
nasbirali 201 vzorki listi se symptomy padli ve 23 zemich na ¢tyfech kontinentech. Cilem nasi
studie byla taxonomicka identifikace druhového spektra padli na vzorcich herbarizovanych
listd, ovéteni druhové specifikace patosystému Lactuca — padli a Grovné intraspecifické
variability patogent. Predbézné vysledky analyz ukazuji vyraznou pievahu druhu
Golovinomyces bolayi. Na zakladé morfologickych a molekularnich dat byla G. bolayi
identifikovana u 190 vzorku, zatimco Podosphaera xanthii byla identifikovana u 11 vzorkd
Lactuca spp. (z Ciny, Japonska, Jizni Koreje). U P. xanthii byl identifikovan jediny ribotyp
(pfitomen u vzorkl z asijskych zemi) a Ctyfi ribotypy G. bolayi, avSak bez konkrétniho
geografického vzoru. Ziskana morfologicka a molekularni data jsou statisticky analyzovéana.

Wild Lactuca spp. and cultivated lettuce (Lactuca sativa) are infected by three genera of
powdery mildews (order Erysiphales), i.e. Golovinomyces, Podosphaera, and Leveillula. In the
period of 1995-2021, we collected 201 Lactuca spp. leaf samples with symptoms of powdery
mildew in 23 countries from four continents. The aims of our study were taxonomically identify
the powdery mildew species on herbarium leaf samples, to verify the species specification of
the Lactuca — powdery mildews pathosystem, and to verify the level of intraspecific variability
of pathogens. Preliminary results show a significant prevalence of Golovinomyces bolayi
among the analysed samples. Based on both morphological and molecular data, G. bolayi was
identified on 190 samples, whereas Podosphaera xanthii was identified only on 11 Lactuca spp.
samples (from China, Japan, South Korea). We identified a single P. xanthii ribotype (present
in samples from Asian countries) and four G. bolayi ribotypes, however, without a specific
geographical pattern. Obtained morphological and molecular data are analysed statistically.

This research was supported by the following grants: MSM 6198959215 (Ministry of

Education, Youths and Sports, Czech Republic) and Internal Grant Agency of Palacky
University in Olomouc (IGA_PrF_2024 001).
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Esencialni oleje jako zdroj ucinnych latek pro prostiedky ochrany skladované zeleniny
proti skladkovym patogenim

Essential oils as a source of active compounds for the protection of stored vegetables
against storage pathogens

Marie Manasova, Miloslav Zouhar, Jana Wenzlova, Jana Mazdkova, Ale$ Hanacek

Ceska zemé&délska univerzita v Praze, Fakulta agrobiologie, potravinovych a piirodnich zdroj,
Katedra ochrany rostlin, manasova@af.czu.cz

Zelenina, 1 kdyz je to velmi rozmanita skupina rostlin, je obecné€ vysoce citlivou komoditou pro
skladovani. Konzumni ¢asti jsou pIné vody, jednoduchych i slozitych sacharidi, které z nich
délaji vynikajici zivny substrat pro mnohé houbové organismy a bakterie a zaroven je velice
obtizné je chranit chemickou cestou. Na ptekazku jsou pfi pouziti konvencnich piipravki, jak
ochranné lhity, tak napfiklad i kiehkost n€kterych druhti zeleniny. Proto je dilezité hledat nové
cesty ochrany at’jiz z hlediska aplikace, tak skupin u€¢innych latek. Jednou z moznych alternativ
je 1 pouziti esencidlnich oleji (EO), které dava dobry piedpoklad pro vyuziti, jak pii pfimé
aplikaci, tak naptiklad ve formé odparnikii, nebot’ jednou z jejich vlastnosti je i t€kavost. V této
praci byla nejprve testovana G¢innost 20 EO v ,,invitro “ podminkach v koncentraci 0,1 %, které
byly vybirdny také zhlediska jejich senzorickych vlastnosti a dobré kombinovatelnosti
s vétsinou druhti zeleniny na 16 izolata 7 roda skladkovych patogent. Ti byli izolovani z pletiv
riznych druhl zeleniny. V tomto experimentu dosahly statisticky vyznamného rozdilu EO
z Thymus vulgaris (TV), Satureja montana (SM), Origanum vulgare (OV) a Thymus serpyllum
(TS). V nasledujicim ,,in vitro“ experimentu byly testovany niz§i koncentrace téchto 4 EO.
V tomto experimentu nejlépe vysly oleje z obou druhti rodu Thymus, ty pak byly pouzity v in
vivo experimentu, kde byla testovana i formulace EO. NejlepSich vysledka dosahla formulace
pomoci odparnikt a oleje z T. vulgaris.

Vegetables, although a very diverse group of plants are generally a highly sensitive commodity
for storage. The consumable parts are full of water, and simple and complex carbohydrates,
which make them an excellent feeding substrate for many fungal organisms and bacteria, and
they are also very difficult to protect chemically. For example, the protection period and
thinness of some vegetables, are obstacles to the use of conventional products of protection. It
is therefore important to look for new ways of protection, as forms of application, so groups of
active compounds. One of the possible alternatives is the use of essential oils (EOs), which
provide a good basis for use, as in direct application and, so, in the form of vaporisers, since
one of their properties is their volatility. In the present work, the efficacy of 20 EOs was first
tested under ,,in vitro* conditions at a concentration of 0.1%, which were also selected for their
sensory properties and good combinability with most vegetable species, on 16 isolates of 7
genera of storage pathogens. These were isolated from the tissues of different vegetable species.
In this experiment, the EOs from Thymus vulgaris (TV), Satureja montana (SM), Origanum
vulgare (OV) and Thymus serpyllum (TS) reached statistical significance. In the following ,,in
vitro® experiment, lower concentrations of these 4 EOs were tested. In this experiment, the oils
from both species of the genus Thymus performed best, these were then used in an in vivo
experiment where the EO formulation was also tested. The best results were obtained with the
evaporator formulation and the oils from T. vulgaris.

The research was supported by the Czech Ministry of Agriculture, project number
QK21010064.
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Tracing endophytic fungus in model plant species Brachypodium distachyon

Pavel Matusinsky?, BoZena Sedldkova!, Zuzana Antalova?, Dominik Blesa? & Marta
Zavtelova?

!Department of Botany, Faculty of Science, Palacky University in Olomouc, Olomouc, Czech
Republic; pavel.matusinsky@upol.cz
2Agrotest Fyto, Ltd, Kromériz, Czech Republic

Our research focuses on the endophytic fungus Microdochium bolleyi originating from wheat
and barley roots. As a plant model we are using Brachypodium distachyon. Endophytic fungus
M. bolleyi and plant B. distachyon create an optimal model for studying plant-fungal
interactions because the fungus grows readily in B. distachyon tissues. The inoculation method
is simple, and chlamydospores of M. bolleyi are readily visible in host tissues using light
microscopy. In addition, we have developed and optimized species-specific primers for
standard PCR and also quantification of M. bolleyi by gPCR. The course of plant colonization
by M. bolleyi was thoroughly studied. The colonisation of plants by M. bolleyi begins with
germinating seeds, where the seed coats are initially heavily colonised. The endophyte then
spreads to surrounding areas, including the stem base and roots near the basal parts of the stem.
In the lower distal parts of the roots, the DNA concentration of M. bolleyi did not change
significantly over time. However, there was a significant increase in roots 1 cm below the stem
base and in the stem base. The endophyte reaches the stem base 2-4 cm in height but does not
colonise leaf blades or ears.

The research was supported by an Internal Grant of Palacky University, project number

IGA_PrF_2024 001 and the Ministry of Agriculture of the Czech Republic, project number
QL24010008.
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Vyutziti esencialnich olejii v biologické kontrole padli rajéat (Erysiphe neolycopersici)

Use of essential oils in biological control of tomato powdery mildew (Erysiphe
neolycopersici)

Barbora Mieslerova, Jan Andreas Dobrovolny, Bozena Sedlakovéa, Ale§ Lebeda

Department of Botany, Faculty of Sciences, Palacky University Olomouc, Slechtitelii 11,
Olomouc-Holice, 77900, barbora.mieslerova@upol.cz

Puvodce padli rajcat (Erysiphe neolycopersici), ktery se zacal v Evropé §ifit v 80. letech 20.
stoleti, je zdvaznym patogenem zejména ve sklenikovych kulturach rajcat. NejzasadnéjSimi
zpusoby, jak jeho vyskyt a Sifeni omezit, je vyuzivani chemické ochrany, ale i Slechténi odrad
raj¢at odolnych k tomuto patogenu. Pomérné novym zplisobem, stojicim na pomezi chemické
a biologické ochrany, je vyuziti esencialnich oleji (EO) ziskanych z rostlin, které potlacuji
vyskyt patogena. V naSich experimentech jsme sledovali U€inek péti esencialnich olejl
(skoticovy, hiebickovy, kajeputovy, citronelovy a tymianovy) pii riznych koncentracich (0,01;
0,025; 0,05; 0,075 a 0,15 %). Cilem experimentl bylo zjistit, ktery esencidlni olej a pfi jaké
koncentraci ma nejlepsi ochranné vlastnosti vici padli na listech rajcat a zaroven zpusobuje
nejmensi zasaZzeni fytotoxicitou. Hodnoceni stupné napadeni padlim bylo provedeno
makroskopicky (SN 0-3), a bylo doplnéno mikroskopickym studiem vyvoje patogena. Na
zakladé realizovanych experimentii bylo zjisténo, Ze nejvhodnéj$im EO je emulze skofice a
tymianu v koncentraci 0,025 % (nejmensi stupenn napadeni patogenem a maly stupen zasazeni
fytotoxicitou), naopak nékteré esencidlni oleje se jevily jako netcinné (kajeput ve vSech
koncentracich) a nékteré projevovaly fytotoxické u€inky (napft. citronela ve vSech testovanych
koncentracich a tymian v koncentracich 0,05 % a vysSich).

The causative agent of tomato powdery mildew (Erysiphe neolycopersici), which began to
spread in Europe in the 1980s, is a serious pathogen especially in greenhouse tomato cultures.
The most fundamental ways to limit its occurrence and spread is the use of chemical protection,
but also the breeding of tomato varieties resistant to this pathogen. A relatively new method,
standing on the border between chemical and biological protection, is the use of essential oils
(EO) obtained from plants, which suppress the infection of the pathogen. In our experiments,
we studied the effect of 5 essential oils (cinnamon, clove, cajeput, citronella and thyme) at
different concentrations (0.01; 0.025; 0.05; 0.075 and 0.15%). The aim of the experiments was
to find out which essential oil and what concentration has the best protective effect against
powdery mildew on tomato leaves and concurrently causes the least impact of phytotoxicity.
Evaluation of the infection degree of powdery mildew was carried out macroscopically (ID 0-
3), and was supplemented by a microscopic study of the development of the pathogen. On the
basis of the realized experiments, it was found that the most suitable EO are cinnamon and
thyme emulsions in a concentration of 0.025% (the smallest infection degree and a small degree
of phytotoxicity), on the contrary, some essential oils appeared ineffective (cajeput in all
concentrations) and some showed phytotoxic effects (e.g. citronella in all concentrations, thyme
in concentration 0.05 % and higher).

This research was supported by the Ministry of Agriculture CR, NAZV, projects no.
QK21010064 and NPGZ-M/03-023 and IGA-PrF-2024-001.
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Rozsirenie a charakteristika Mycosphaerella dearnessii M.E.Barr na Slovensku

Distribution and characteristics of Mycosphaerella dearnessii M.E.Barr in Slovakia

Emilia Ondruskova, Zuzana Janosikova, Radovan Ostrovsky, Katarina Pastir¢akova, Marek
Kobza, Katarina Adamc¢ikova

Ustav ekolégie lesa SAV, Oddelenie fytopatologie a mykolégie, Akademicka 2, Nitra,
ondruskova@ife.sk

Lecanosticta acicola bola zaradena do zoznamu karanténnych organizmov A2 (EPPO 2015),
sposobuje hnedu Skvrnitost’ ihli¢ia (BSNB) na ihliciach borovic. Ochorenie bolo doteraz
zaznamenané v 31 krajinach (17 v Eurépe). V Eurdpe bola prvykrat zdokumentovana
zadiatkom 40. rokov v Spanielsku, neskor v 70. rokoch v juhovychodnej, v 90. rokoch v
zapadnej a na prelome tisicro¢i bola choroba pozorovana v severnej Eurdpe. Pociatoénymi
priznakmi su ZIté 8kvrny, ktoré nasledne v strede stmavni. Skvrna sa rozrasta, rozsiruje a
vytvara pas, ktory obopina ihlicu dookola. Distdlna Cast' ihlice zostava nekrotickd. Na
odumretych castiach sa tvoria plodnice (stromata) huby L. acicola. Baza ihlice zostava zelena
ale objavuju sa na nej Skvrny. Silné napadnutie sposobuje nekrozu celych ihlic. Rastuci pocet
zaznamov z celej Eurdpy naznacuje nedavne rychle rozsirenie choroby.

Na Slovensku bolo na vyskyt BSNB celkovo preskimanych 84 lokalit. VVyhodnotili sme
163 vzoriek DNA, aby sme urcili distribuciu, rozsah hostitel'ov a Struktaru populacie s oh'adom
na parovacie typy a vybrané gény. Huba L. acicola bola pritomna v 17 vzorkach z 13 lokalit v
urbannom prostredi a arborétach. Ako hostitelia hnedej sypavky na Slovensku boli
identifikované $tyri druhy borovic. Tri z nich st tiez etablovanymi hostitelmi L. acicola v
Eurdpe. Je zname, Ze invazivnost’ patogénu v novych prostrediach je spojena so sexualnou
reprodukciou v ramei populécie. Pritomnost’ jediného parovacieho typu huby na Slovensku
naznacuje absenciu sexudlneho rozmnoZovania v tejto oblasti a pravdepodobnost
nepohlavného sposobu rozmnoZovania.

Po morfologickom posudeni vzoriek bolo spravne zaradenie izolatov k druhu L. acicola
podporené aj molekularnymi analyzami a sekvenovanim réznych génovych regiénov. ITS
sekvencie slovenskych 1zolatov boli identické, avSak analyza génu TEF 1 odhalila urcity stupen
variability medzi slovenskymi izolatmi. Analyzovan¢ vzorky patrili k jednej linii a pochadzaju
z rovnakej zdrojovej populdcie ako vzorky zo Severnej Ameriky.

Praca bola finan¢ne podporena projektami VEGA 2/0132/22 a MVTS COST 20132.
Lecanosticta acicola has been assigned as an A2 quarantine organism (EPPO 2015), which
causes Brown spot needle blight disease (BSNB) on pine needles. The disease has been reported
in 31 countries (17 in Europe). In Europe, it was documented for the first time in the early 1940s
in Spain, later in the 1970s in South-Eastern, in the 1990s in the West and at the turn of the
millennium, the disease was observed in the Northern Europe. The initial symptoms are yellow
spots, subsequently they darken in the middle. The spot grows, expands and forms a band that
encircles the needle. The distal part of the needle remains necrotic. Fruiting bodies (stromata)
of L. acicola are formed on the dead parts. The base of the needle remains green with spots
appearing. Severe infestation will cause necrosis of entire needles. An increasing number of
reports from around Europe indicate a recent rapid spread of disease.

A total of 84 locations in Slovakia were inspected for the occurrence of the BSNB. We
assessed 163 DNA samples to determine distribution, host range and population structure
concerning mating type and selected gene pattern. L. acicola were present in 17 samples from
13 localities of urban areas and arboreta. Four pine species were identified as hosts of BSNB in
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Slovakia. Three of them are already established hosts of L. acicola in Europe. The invasiveness
of the pathogen in new environments is known to be associated with sexual reproduction within
a population. The presence of only a single mating type of fungus in Slovakia indicates the
absence of sexual reproduction in this region and the probability of asexual reproduction mode.
After the morphological assessment of the samples, the correct assignment of the
isolates to the species L. acicola was also supported by molecular analyses and sequencing of
different gene regions. All ITS sequences of Slovak isolates were identical, the analysis of the
TEF 1 gene revealed a certain degree of variability among Slovak isolates. Analysed samples
belonged to a single lineage as these were from the same source population in North America.

The work was financially supported by projects VEGA 2/0132/22 and MVVTS COST 20132.
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Druhy rodu Lophodermium a ich hostitelia na Slovensku

Lophodermium species and their hosts in Slovakia

Emilia Ondruskova, Marek Kobza, Zuzana Janosikova, Radovan Ostrovsky, Katarina
Pastir¢akova, Katarina Adamcikova

Ustav ekolégie lesa SAV, Oddelenie fytopatologie a mykolégie, Akademicka 2, Nitra,
ondruskova@ife.sk

Lophodermium je rod hub z ¢el'ade Rhytismataceae. Rod infikuje mnoho réznych rastlinnych
Celadi, avSak s pozoruhodné zastiipenie ma v ¢el'adi Pinaceae. Lophodermium sp. st na Pinus
vsadepritomné, mnohé z nich su endofyty alebo saproby, ale st medzi nimi aj patogény, ktoré
sposobuju sypavkové odumieranie ihlic borovic. V _Eurépe sa v sucasnosti vyskytuje na
ihliciach borovic sedem druhov Lophodermium. L. pinastri sa hojne vyskytuje na mnohych
druhoch borovic. V rdmci tohto druhu sa naSh tri sesterské fylogenetické vetvy, ktoré
preukazuju urcité rozdiely v charakteristikach hubovych kultdr. Druh L. seditiosum je
dolezitym patogénom borovice. Spdsobuje vazne Skody a opad ihli¢ia u mladych sadenic
Vv lesnych skolkach alebo viano¢nych plantazach. Niekol’ko po sebe nasledujucich atakov moze
sposobit’ vysychanie stromov, zniZenie ekonomickej a okrasnej hodnoty drevin.

Malé bledé alebo zIté chlorotické Skvrny, neskér chlorotické pasiky na ihliciach st
prvymi priznakmi, ktoré na jar ved k hromadnému ¢erveno-hnedému zafarbeniu ihlicia. Ihlice
mdzu opadnut’ zo stromu, alebo mozu zostat’ na strome. Na odumretych ihliciach sa objavuju
¢ierne, lodickovité, vy¢nievajice plodnice, z ktorych sa po€as vlhkého pocasia uvol'niuji spory
a infikuju nové ihlicie.

Prieskum vyskytu Lophodermium sp. v mestskej zeleni, arborétach, prirodzenych
porastoch, lesnych plantazach a v lesnych skolkach na 75 lokalitach Slovenska preukazalo, Ze
druh L. pinastri bol potvrdeny v 56 % a L. seditiosum v 32 % vsetkych vzoriek. Oba druhy boli
zaznamenané na Sirokom spektre hostitel'ov. Véac¢sina vzoriek bola zaznamenana na hostitel'och
Pinus nigra, nasledovali P. sylvestris, P. mugo a menej Casto sa vyskytovali v dalich
dvanastich borovicovych hostitel'och. Osem hostiteI'skych druhov P. aristata, P. densiflora, P.
holdreichii, P. parviflora, P. rigida, P. strobus, P. uncinata a P. wallichiana bolo pre Slovensko
novych. Okrem toho bol zo slovenskej lokality vo Vysokych Tatrach na P. mugo zaznamenany
druh L. corconticum opisany len z vysokohorského prostredia Pol'ska.

Praca bola finan¢ne podporena projektami VEGA 2/0132/22 a MVTS COST 20132.

Lophodermium is a genus of fungi within the family Rhytismataceae. The genus infects many
different plant families but also with a notable concentration in the family Pinaceae.
Lophodermium sp. are ubiquitous on Pinus, many of them are endophytes or saprobes but also
pathogens which cause Lophodermium needlecast of conifers. Seven species of Lophodermium
occur on pine needles in Europe to date. L. pinastri occurs widely on many pine species. Within
this species three well-supported sister clades, in which some fungal culture differences were
found. Only one species L. seditiosum is a serious pine pathogen. It causes serious damage and
needle loss in young seedlings, nurseries or Christmas plantations. Several consecutive attacks
can cause the trees drying even reduce their economic and ornamental value.

Small pale or yellow chlorotic spots and later chlorotic bands on needles are the first
symptoms which lead to mass red-browning of needles in spring. Needles may fall from trees
or stay attached to trees. Black, boat-shaped, protuberant fruiting bodies appear on dead needles
and during wet weather the spores are released and infect new needles.
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A survey of the incidence of Lophodermium sp. in urban greenery, arboretums, natural
regeneration, forest plantations and nurseries of 75 localities in Slovakia showed, that
L. pinastri was detected in 56% and L. seditiosum in 32% of all sampled pine trees. Both
species were recorded on a wide host range. The majority of samples were from Pinus nigra,
followed by P. sylvestris, P. mugo and less frequently in the other twelve pine hosts. Eight host
species P. aristata, P. densiflora, P. heldreichii, P. parviflora, P. rigida, P. strobus, P. uncinata
P. wallichiana were new for Slovakia. In addition, a species L. corconticum described only
from the high-altitude environment of Poland was recorded from a Slovak location in the High
Tatras on P. mugo.

The work was financially supported by projects VEGA 2/0132/22 and MVTS COST 20132.
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Nejvyznamnéjsi listové skvrnitosti obilnin

The most important leaf spot diseases of cereals

Jana Palicova

Crop Research Institute, Drnovska 507/73 Praha 6 — Ruzyne, 161 06, Czech Republic,
palicova@vurv.cz

Listové skvrnitosti obilnin se vyskytuji kazdoro¢né¢ a mohou zplsobit az 40% ztradty na
vynosech, které souviseji se ztratou asimilacni listové plochy. NejvyznamnéjSimi ptvodci
listovych skvrnitosti na psenici jsou v CR i v dal§ich evropskych stitech Zymoseptoria tritici
(septoriova skvrnitost pSenice), Pyrenophora tritici-repentis (pyrenoforova skvrnitost pSenice)
a Phaeosphaeria nodorum (feosferiova skvrnitost p3enice). Od roku 2000 je ve VURV
pravidelné sledovano zastoupeni jednotlivych patogenti na izemi CR. V poslednich letech byla
dominantni Zymoseptoria tritici, pouze vV extrémné suchych rocnicich pfevazovala
Pyrenophora tritici-repentis. Na je¢meni jsou nejhojnéj$imi puvedci listovych skvrnitosti
Pyrenophora teres (sitovita skvrnitost je¢mene), Pyrenophora graminea (pruhovitost
jeCmene), Rhynchosporium secalis (spala je¢émene) a Ramularia collo-cygni (tmavohnéda
skvrnitost jeCmene). VétSina péstovanych odriid ozimé a jarni pSenice a ozimého a jarniho
jeémene je stfedné az mén¢ odolna ke komplexu listovych skvrnitosti. V letech 2022—-2024 byl
hodnocen stupen odolnosti u rozsdhlého souboru ozimého a jarniho je¢mene k Pyrenophora
teres Vv polnich podminkach. Obecné lze fici, Ze pozdnéjsi odridy jsou odolnéjsi k listovym
skvrnitostem.

Leaf spot diseases of cereals occur annually and can cause up to 40% yield losses due to loss
of assimilative leaf area. The maost important causal agents of leaf spots in wheat in the Czech
Republic and other European countries are Zymoseptoria tritici (Septoria tritici blotch),
Pyrenophora tritici-repentis (tan spot) and Phaeosphaeria nodorum (Stagonospora nodorum
blotch). The presence of each pathogen has been regularly monitored in the Czech Republic
since 2000. In recent years, Zymoseptoria tritici has been dominant, while Pyrenophora tritici-
repentis has been prevalent in extremely dry years. In barley, the most common causal agents
of leaf spots are Pyrenophora teres (net blotch), Pyrenophora graminea (barley leaf stripe),
Rhynchosporium secalis (scald of barley) and Ramularia collo-cygni (Ramularia leaf spot).
Most cultivated winter and spring wheat and winter and spring barley varieties are moderately
to less resistant to leaf spot complex. In 2022-2024, the level of resistance to Pyrenophora teres
in a large set of winter and spring barley varieties was evaluated under field conditions. In
general, later varieties are more resistant to leaf spots.

The research was supported by the European Union’s Horizon 2020 research and innovation

programme (The AGENT project no. 862613) and the Ministry of Agriculture (project no. MZe
RO0423).
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Mykoflora spojena s listovymi Skvrnitostami a hnilobou Pubovnika bodkovaného
(Hypericum perforatum L.) na Slovensku

Association of fungal species with leaf spot and blight of St. John's-Wort (Hypericum
perforatum L.) in Slovakia

Martin Pastiréak

National Agricultural and Food Centre, Plant Production Research Institute, Bratislavska 122,
921 68 Piestany, Slovakia, martin.pastircak@nppc.sk

Vyznamny potencidl lieivych rastlin ako prirodnych a genetickych zdrojov bol v poslednom
Case rozpoznany aj na Slovensku, avSak $tidium povodcov ochoreni zo skupiny mikromycét
napadajucich lie¢ivé rastliny nie je doposial’ dostatocne poznany. V tejto Studii sme analyzovali
50 vzoriek l'ubovnika bodkovaného (Hypericum perforatum L.) z r6znych lokalit na uzemi
Slovenska, ktoré sme ziskali zberom po roku 2009. Identifikdcia hib bola uskutocnena na
zaklade morfoldgie ich kolonii a priamom pozorovani morfologie reprodukénych tvarov za
pomoci stereomikroskopie a v suéasnosti pouzivanych mykologickych manualov.
Mykologickou analyzou stoniek a listov I'ubovnika sme vyhodnotili viac ako 297 izolatov
mikromycét, ktoré reprezentovali 24 rodov. Symptomy infekcie mucnatkotvarej huby Erysiphe
hyperici na vrchnej Casti listu sme zaznamenali vel'mi ¢asto na kvitnicich jedincoch. Na
nekrotickych Skvrnach najdenych na stonkdch sme naj€astejSie zaznamenali mikromycéty z
rodov: Diploceras (47%), Colletotrichum (29%), Septoria (25%) a Mycosphaerella (17%).
Medzi menej Casto zaznamenané mikromycéty patrili do rodov: Ascochyta, Botrytis,
Coniothyrium, Colletotrichum, Clathrospora, Fusarium, Melanconium, Microdiplodia,
Phaeosphaeria, Phoma, Phomopsis, Pleospora a Scopinella. Stadium pdvodcov ochoreni
liecivych rastlin zo skupiny mikromycét je vyznamné pre zachovanie a stabilni produkciu
tychto UZzitkovych rastlin.

A great potential of medicinal plants as natural and genetic resources has also been recognized
in Slovakia, however, the study on diseases and their causal fungi on medicinal plants has not
been conducted sufficiently. In the surveys since 2009, over 50 diseased plant samples were
collected from a different localities in Slovakia. The identification was made by the
characteristics of the colonies, and direct observation of their conidia morphology in a
stereoscopic microscope and in recent used mycological manuals. A total of 297 fungal isolates
representing 24 genera were isolated along with dark septate and sterile fungi in 50 samples of
Hypericum perforatum plants. The symptoms of powdery mildew caused by fungus Erysiphe
hyperici have been recorded very often. The most common fungi detected in necrotic lesions
on stems were Diploceras (47%), Colletotrichum (29%), Septoria (25%), and Mycosphaerella
(17%). Other frequently isolated fungi were Ascochyta, Botrytis, Coniothyrium,
Colletotrichum, Clathrospora, Fusarium, Melanconium, Microdiplodia, Phaeosphaeria,
Phoma, Phomopsis, Pleospora, and Scopinella. The study on fungal diseases of medicinal
plants is significant for conservation and stable production of such useful plants.

This work was supported by the R&D project ,,Molecular-biological approaches in the solution

of plant adaptation to climate change and diagnosis of phytopathogens for ecologically
acceptable and sustainable agriculture (contract 1092/2022/MPRVSR-930)".
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Mykofléra spojena s listovymi Skvrnitost’ami a hnilobou ovsa siateho (Avena sativa L.)
na Slovensku

Mycoflora associated with leaf spots and blights in oats (Avena sativa L.) in Slovakia
Martin Pastirc¢ak

National Agricultural and Food Centre, Plant Production Research Institute, Bratislavska 122,
92168 Piestany, Slovakia, martin.pastircak@nppc.sk

Obilniny st najdodlezitejSou potravinou ¢loveka. Produkcia zrna ovsa siateho (Avena sativa L.)
je na tzemi Slovenska najcastejSie ovplyviovana hubovymi patogénmi ako hrdzou (Puccinia
coronata f. sp. avenae, FO=88%) alebo listovou skvrnitost’ou spésobenou nekrotrofnou hubou
rodu Drechslera (Drechslera avenae, FO=84%). V poslednych rokoch boli na listoch ovsa
zaznamenané iné nezvycajné symptomy listovych Skvrnitosti a hniloby, ktoré ovplyviovali
jeho produkciu. Preto sme uskutocnili v roku 2021 zber listov z 25 produkénych lokalit ovsa v
Stadiu plnej zrelosti (BBCH 89) na uzemi Slovenska. Identifikacia hib bola uskuto¢nenéd na
zaklade morfoldgie ich kolonii a priamom pozorovani morfologie reprodukénych utvarov za
pomoci stereomikroskopie a v sucasnosti pouzivanych mykologickych manudlov. Medzi
identifikované parazitické druhy hub patrili: Alternaria alternata (FO=80%), Bipolaris
sorokiniana (44%), Stagonospora nodorum (60%), Fusarium sp. (68%), Colletotrichum sp.
(68%), Cladosporium sp. (56%), saprotrofné druhy Epicoccum purpurascens (72%),
Myrothecium sp. (24%) a Periconia sp. (32%), a hyperparaziticka huba Sphaerellopsis filum
(20%). Frekvencia vyskytu (FO) fytopatogénnych hiib bola odliSna v zavislosti od Studovanej
lokality, ale ich pritomnost’ na lokalitach predstavuje potencionalne riziko, spojené s infekciou
listov alebo zrna, ¢i uZ pocas uskladnenia alebo ak bude zrno pouzité ako osivo.

Cereals grain represent the most important human food. The seeds production of oats (Avena
sativa L.) in Slovakia, is mainly affected by crown rust fungus (Puccinia coronata f. sp. avenae,
FO=88%) and leaf spots caused by necrotrophic pathogen from genus Drechslera (Drechslera
avenae, FO=84%). In recent years, other symptoms were observed on the territory of Slovakia,
such as leaf spots and blights, which also limit the productivity of the oats varieties. In order to
identify the fungi associated with these symptoms, leaves with blights and leaf spots were
collected in 2021 from 25 different fields in Slovakia, when the crop had reached full maturity
(BBCH 89). The identification was made by the characteristics of the colonies, and direct
observation of their conidia morphology in a stereoscopic microscope and in recent used
mycological manuals. The identified pathogenic fungi were: Alternaria alternata (FO=80%),
Bipolaris sorokiniana (44%), Stagonospora nodorum (60%), Fusarium sp. (68%),
Colletotrichum sp. (68%), Cladosporium sp. (56%), the saprophytes Epicoccum purpurascens
(72%), Myrothecium sp. (24%), Periconia sp. (32%), and the hyperparasitic fungus
Sphaerellopsis filum (20%). The frequency of occurrence of phytopathogenic fungi was
different depending on studied localities, but its existence in this localities is a potential risk, as
these fungi affect the foliage, and, if the grain is contaminated.

This work was supported by the R&D project ,,Molecular-biological approaches in the solution

of plant adaptation to climate change and diagnosis of phytopathogens for ecologically
acceptable and sustainable agriculture (contract 1092/2022/MPRVSR-930)".
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Huby prenasané lykozrutom lesklym (Pityogenes chalcographus) na borovici lesnej na
Slovensku

Fungi transmitted by six-toothed bark beetle (Pityogenes chalcographus) on Scots pine in
Slovakia

Katarina Pastiréakoval, Marek Barta®, Michaela Strmiskova'? & Miriam Kadasi Horakova®

!Department of Plant Pathology and Mycology, Institute of Forest Ecology, Slovak Academy of
Sciences, Akademicka 2, 94901 Nitra, Slovakia,; katarina.pastircakova@ife.sk

2Faculty of Ecology and Environmental Sciences, Technical University in Zvolen, T.G.
Masaryka 24, 96001 Zvolen, Slovakia

Podkorny hmyz (Coleoptera: Scolytinae) napadajuci ihli¢naté dreviny je znamy tym, Ze prenasa na
svojom tele Specifické huby, hlavne ophiostomatoidné druhy, ktoré spdsobuju modré sfarbenie dreva.
Je malo informacii o tychto hubach na borovici lesnej (Pinus sylvestris) na Slovensku. V stcasnosti
bol zaznamenany zvySeny vyskyt lykozriita lesklého (Pityogenes chalcographus) v borovicovych
porastoch v regione Spisa. Tento Skodca napada oslabené, chradntice a vyvratené stromy, premnoZzuje
sa aj v tazbovych zvySkoch v porastoch, kde nebola dostato¢ne vykonana porastova hygiena. Cielom
tejto Stadie bolo urcit’ spektrum hib prenasanych lykozriitom lesklym. V roku 2022 bola analyzovana
mykobiota imag lykozrita lesklého zbieranych spod kory borovic na lokalite Spissky Hrhov. Celkovo
bolo izolovanych a molekularne identifikovanych 15 druhov hiib zo 6 ¢el'adi: Aspergillaceae (4 druhy
rodu Penicillium), Bionectriaceae (Clonostachys rosea), Cladosporiaceae (Cladosporium
cladosporioides),  Cordycipitaceae  (Beauveria  bassiana,  Lecanicillium  fusisporum),
Ophiostomataceae (2 druhy rodu Grosmannia, Leptographium piceaperdum, 3 druhy rodu
Ophiostoma) a Pleosporaceae (Alternaria alternata). V mykobiote imag P. chalcographus
dominovali druhy Ophiostoma minus, O. fuscum a L. piceaperdum, ktoré sa mozu spolu s ¢innost'ou
tohto chrobaka aktivne podiel'at’ na chradnuti napadnutych stromov.

Bark beetles (Coleoptera: Scolytinae) infesting conifers are known to be associated with fungi,
especially with ophiostomatoid fungi that cause blue staining of wood. Very little is known about
these fungi colonizing Scots pine (Pinus sylvestris) trees in Slovakia. Currently, Pityogenes
chalcographus is causing local outbreaks in pine stands in the Spi§ region. This bark beetle affects
weakened, withering, and uprooted trees; it also reproduces in logging residues in stands where stand
hygiene has not been properly maintained. The aim of this study was to identify fungi transmitted by
P. chalcographus. In 2022, the mycobiota of P. chalcographus adults collected from bark beetle
galleries of infested pine trees in SpiSsky Hrhov was examined. A total of 15 species of fungi from
six families were isolated and molecularly identified: Aspergillaceae (four Penicillium species),
Bionectriaceae  (Clonostachys rosea), Cladosporiaceae (Cladosporium cladosporioides),
Cordycipitaceae (Beauveria bassiana, Lecanicillium fusisporum), Ophiostomataceae (two
Grosmannia species, Leptographium piceaperdum, three Ophiostoma species), and Pleosporaceae
(Alternaria alternata). Ophiostoma minus, O. fuscum, and L. piceaperdum isolates dominated the
mycobiota of P. chalcographus adults, and together with the beetle's activities, can actively contribute
to the withering of attacked trees.

The research was supported by the Scientific Grant Agency of the Ministry of Education of the Slovak
Republic and of Slovak Academy of Sciences, project no. VEGA 2/0122/22.
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Dissecting the biochemical background of plant tissues colonization by fungal pathogen
Leptosphaeria maculans

Gabriela Ruzickoval; Barbora Jindfichova'; Tetiana Kalachova!; Lenka Burketova®

YInstitute of Experimental Botany, Academy of Sciences of the Czech Republic, v. v. i.,
Rozvojova 263, 165 02 Prague 6 — Lysolaje, Czech Republic, E-mail: ueb@ueb.cas.cz

Oilseed rape (Brassica napus) is one of the most economically important crops in the world,
but there is a big problem in the field with the fungal pathogen Leptosphaeria maculans, which
causedblackleg disease and this leads to yield losses. L. maculans is a hemibiotrophic pathogen
- it has a biotrophic and necrotrophic life cycle. In autumn, the pathogen causes primary
infection of young plants with sex spores, ascospores. In the spring after that, there is a
secondary infection where plants are infected with non-sexual spores, pycnidiospores.
Mycelium infects hosts through stomataor wounds and blocks veins of the plant, interrupting
the transport of water and nutrients.

Some ecotypes of A. thaliana have been found to be susceptible to this pathogen, although it
is nota host plant of L. maculans. Our goal is to investigate the gene locus in A. thaliana, which
may be involved in resistance to this pathogen, and then to find the orthologs of these genes in
B. napus.

We work with in vitro organisms to monitor infection through the roots using a
stereomicroscope and a confocal microscope, where we study GFP mycelium of the pathogen
and its spread by the plant. We know from our pilot experiments that L. maculans can infect a
plant through roots, from which it then spreads to the hypocotyl, where it causes severe necrosis.
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Studium ucinnosti esencialnich oleju vici padli a plisni dynovitych
Study of essential oils efficacy against powdery and downy mildews on cucurbit plants

Bozena Sedlakova, Markéta Hrabcova, Karolina Polakova & Ales Lebeda

Department of Botany, Faculty of Science, Palacky University in Olomouc, Slechtitelii 27,
Olomouc 77900, Czech Republic; bozena.sedlakova@upol.cz

Utinnost jedenacti esencialnich olejii (EO) byla sledovana u dvou izolatt padli dynovitych
(PM) (ptvodce: Podosphaera xanthii /Px/, 7/23Px, 24/22Px) pochazejicich z Ceské republiky
(CR). Jednalo se o EO z t&chto rostlin: Zingiber officinale, Valeriana officinalis, Ormenis
multicaulis, Satureja hortensis, Acorus calamus, Illicium verum, Coriandrum sativum,
Artemisia dracunculus, Artemisia absinthium, Pogostemon cablin, Citrus reticulata. A také
byla u dvou izolati plisné dynovitych (pivodce: Pseudoperonospora cubensis /PC/: OL PC
1/23 3, PC 22/23 2) pochazejicich z CR studovana Gi¢innost deseti dalsich EO. Jednalo se o EO
z téchto rostlin: Picea abies, Abies alba, Abies alba sisky, Larix decidua, Pinus mugo var.
pumilio, Pinus sylvestris, Thuja orientalis, Pseudotsuga menziesi, Cupressus sempervirens,
Citrus sinensis. K testovani u¢innosti EO u obou patogent (PM, PC) byla vyuzita modifikovana
metoda listovych diskl podle Sedlakové et al. (2024). Listové disky byly pfipraveny z listi
vysoce nachylné odridy okurky seté (Cucumis sativus) Perzeus F1. U vSech EO bylo testovano
sedm koncentraci (0,025%, 0,04%, 0,05%, 0,06%, 0,075%, 0,085%, 0,090%). Ucinnost
sledovanych EO vuci izolatim PM a PC se signifikantné liila, a to jak vzhledem k jednotlivym
testovanym EO, tak rovnéz i mezi obémi studovanymi skupinami biotrofnich patogenii (PM,
DM). Také byly zaznamenany rozdily v mife fytotoxicity mezi studovanymi EO.

Tento projekt byl podpofen témito granty MSMT: NAZV, project &. QK21010064 a NPGZ-
M/03-023 a IGA - PrF - 2024-001.

Efficacy of eleven essential oils (EO) were screened on two powdery mildew /PM/ isolates
(causal agent: Podosphaera xanthii /Px/, 7/23 Px, 24/22 Px) originated from Czech Republic
(CR). There were tested EOs from: Zingiber officinale, Valeriana officinalis, Ormenis
multicaulis, Satureja hortensis, Acorus calamus, Illicium verum, Coriandrum sativum,
Artemisia dracunculus, Artemisia absinthium, Pogostemon cablin, Citrus reticulate. There
were also screened efficacy of other eight EOs at two cucurbit downy mildew isolates (causal
agent: Pseudoperonospora cubensis /PC/: OL PC 1/23 3, PC 22/23 2) originated from CR.
There were tested EOs from: Picea abies, Abies alba, Abies alba cones, Larix decidua, Pinus
mugo var. pumilio, Pinus sylvestris, Thuja orientalis, Pseudotsuga menziesi, Cupressus
sempervirens, Citrus sinensis. A modified leaf discs bioassay by Sedlakova et al. (2024) was
used for screening EOs at both pathogens (PM, PC). A highly susceptible Cucumis sativus cv.
Perzeus F1 served for preparation of leaf discs. There were screened these seven concentrations
(0,025%, 0,04%, 0,05%, 0,06%, 0,075%, 0,085%, 0,090%) at all EOs. Efficacy of screened
EOs towards PM and PC isolates varied significantly in relation to tested EOs and as well in
comparison to both studied biotrophic groups of pathogens (PM, DM). Screened EOs also
differed in fytotoxicity degree.

This research was supported by the Ministry of Agriculture CR, NAZV, projects no.
QK?21010064 and NPGZ-M/03-023 and IGA - PrF - 2024-001.

43


mailto:bozena.sedlakova@upol.cz

XXIII. Slovak and Czech Conference on Plant Protection in Nitra — Book of abstracts
SECTION Mycology

Pliseii slune¢nice v CR
Sunflower downy mildew in Czechia
Michaela Sedlatoval, Jana Pokorna®, Radoslav Koprna? & Ales Lebeda®
!Department of Botany, ?Department of Chemical Biology, Faculty of Science, Palacky

University in  Olomouc,  Slechtitelii 27,  Olomouc, 77900, Czech  Republic,
michaela.sedlarova@upol.cz

Vynos slunecnice mize byt extrémné snizen infekci plisn¢ slunecnice, jejiz monitoring jsme
provadéli v CR intenzivné v letech 2007-2017, od roku 2018 extenzivng. Pi studiu patogenni
variability pivodce plisn¢ (Plasmopara halstedii) bylo dosud zaznamenano celosvétové pies
50 fyziologickych ras, z nichz rasy 705 a 715 byly poprvé nalezeny na jizni Moravé v oblasti
Podivina. Dosud jsme v ¢eské populaci P. halstedii nezaznamenali rezistenci k metalaxylu M.
V polnich podminkach je vyskyt plisn¢ slunecnice pfi pouziti certifikovaného moteného osiva
a zachovani agrotechnickych postupil (patogenem nezamoiené a nepodmacené pudy, stiidani
plodin) vzacny. Vyskyt P. halstedii byl v minulych letech v CR spojen s pfenosem patogenu
osivem (mycelium piezivajici pod osemenim pfi latentnich infekcich), s podmacenymi ptidami
a se zamotenim pudy oosporami (na rostlinach z vydrolu nebo nemoteného osiva). Se zakazem
pouziti n€kterych ucinnych latek v EU (napt. od r. 2024 acibenzoar-S-methyl) jsou pfedmétem
naseho studia alternativni latky na rostlinné bazi.

Sunflower yield can be extremely reduced by sunflower downy mildew infection, which we
monitored intensively in the Czech Republic within years 2007-2017, and extensively since
2018. During the study of pathogenic variability of its causal agent (Plasmopara halstedii) more
than 50 physiological races have been identified worldwide, of which races 705 and 715 were
for the first time ever found in South Moravia in area of Podivin. So far, we have not recorded
resistance to metalaxyl M in the Czech population of P. halstedii. In field conditions, the
occurrence of sunflower fungus is rare when certified fungicide-treated seed is used and
agrotechnical procedures are followed (pathogen-free soil with low water level, crop rotation).
In recent years, the occurrence of P. halstedii in the Czech Republic was associated with the
transmission of the pathogen by seed (mycelium surviving under seed coat during plant latent
infections), with water-logged soils contaminated with oospores (on plants growing from seed
left on the field from preceding year). With the ban on the use of some active substances in the
EU (e.g. acibenzoar-S-methyl from 2024), alternative plant-based substances are subjected to
our study.

The research was supported by the Ministry of Agriculture of the Czech Republic (The National
Programme on Conservation and Utilization of Plant, Animal and Microbial Genetic Resources
Important for Food and Agriculture), TACR (NCK 2 BIOCIRTECH, &. TN02000044) and
Internal Grant of Palacky University (IGA UP PrF-2024-001).
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Monitoring incidencie hubovych ochoreni vini¢a hroznorodého v Malokarpatskej
a Juznoslovenskej vinohradnickej oblasti.

Monitoring of fungal disease incidence on grapevines in the Small Carpathian and South
Slovak wine-growing regions

Adrian Selnekovi¢!, Martin Janas® , Jan Mezey?

Ynstitute of Horticulture, Slovak University of Agriculture in Nitra, Trieda Andreja Hlinku 2,
Nitra, 94901, Slovakia; xselnekovic@uniag.sk

Zakladnym principom ochrany Vitis vinifera je schopnost’ dopestovat’ zdravé a zrelé hrozno.
Ochrana listov a plodov je najddlezitejSia v obdobi pred a po kvitnuti. Medzi najznamejsie
choroby vyskytujice sa kaZzdoro¢ne na listov a plodoch zarad’ujeme hubové ochorenia
peronospora viniCova spdsobena Plasmopara viticola a mucnatka viniova spdsobena
Uncinula necator. Tieto hubové choroby dokazu v nepriaznivych ro¢nikoch sposobit’ vysoké
straty na urode. Cielom prace bolo zhodnotit vyskyt peronospéry viniCovej a mucnatky
vini¢ovej na vysadbach odrdd Veltlinske zelené, Dunaj, Svitovavrinecké a Rulandské biele,
ktoré sa nachadzaju vo vinohradnickych obciach Dechtice a Horné OreSany (Malokarpatska
vinohradnicka oblast’) a Muzla (Juznoslovenskd vinohradnicka oblast’). Vysledky ukazali, ze
najvacsie percento vyskytu peronospory vinicovej v lokalite Dechtice bolo pri odrode Dunaj —
8.66% a mucnatky vini¢ovej — Veltlinske zelené — 3.66%. V lokalite MuZla percento vyskytu
peronospory vini¢ovej — Dunaj 5.17% a mténatky vinicovej — Dunaj 12.17%. V lokalite Horné
OreSany — najvysSie percento vyskytu peronospory vinicovej pri odrode — Svitovavrinecké —
17.50% a mucnatky vini¢ovej pri odrode Svitovavrinecké — 12.83%. Vplyv zrazok a vlhkosti
vzduchu ma vyznamny vplyv na prejav a efektivitu vyskytu sledovanych patogénov.

The basic principle of Vitis vinifera protection is the ability to grow healthy and ripe grapes.
Leaf and fruit protection is most important in the period before and after flowering. Among the
most well-known diseases that occur annually on leaves and fruits are the fungal diseases
downy mildew caused by Plasmopara viticola and powdery mildew caused by Uncinula
necator. These fungal diseases can ensure high losses in unfavourable years. The aim of the
work was to evaluate the occurrence of downy mildew and powdery mildew on the plantings
of the Griiner Veltliner, Dunaj, Saint Lauren, and Pinot Blanc varieties, which are in the wine-
growing villages of Dechtice and Horné Oresany (Small Carpathian wine-growing region) and
Muzla (South Slovak wine-growing region). The results showed that the highest percentage of
downy mildew in the Dechtice area was in the Dunaj variety (8.66%) and the grape downy
mildew (Griiner Veltliner) (3.66%). In the Muzla location, the percentage of downy mildew is
Dunaj 5.17%, and powdery mildew is Dunaj 12.17%. In the location of Horné OreSany, the
highest percentage of downy mildew in the variety Saint Lauren is 17.50%, and powdery
mildew in the variety Saint Lauren is 12.83%. The influence of precipitation and air humidity
has a significant impact on the manifestation and effectiveness of the occurrence of the
monitored pathogens.

Key words: downy mildew, powdery mildew, Pinot Blanc, Dunaj, Saint Lauren, Griiner
Veltliner

45


mailto:xselnekovic@uniag.sk

XXIII. Slovak and Czech Conference on Plant Protection in Nitra — Book of abstracts

SECTION

Animal pests



XXIII. Slovak and Czech Conference on Plant Protection in Nitra — Book of abstracts
SECTION Animal pests

Hodnotenie vyskytu Fyloxéry vini¢ovej (Dactylosphaera vitifoliae) vo fenofazach BBCH
13 - 71 vo vegeta¢nom roku 2024

Evaluation of grape phylloxera’s (Dactylosphaera vitifoliae) occurrence during the
BBCH 13-71 phenophases in the 2024 vegetation year

Stefan Ailer!, Lucia Bene§ova?, Martin Janas?, Astrid Forneck® & Violeta Ivanova-
Petropulos?

1 Slovak University of Agriculture in Nitra, Faculty of Horticulture and Landscape Engineering,
Institute of Horticulture, Tr. A. Hlinku 2, 949 76 Nitra, Slovak Republic: stefan.ailer@uniag.sk
2 Slovak University of Agriculture in Nitra, AgroBioTech Research Centre, Tr. A. Hlinku 2,
949 76 Nitra, Slovak Republic: lucia.benesova@uniag.sk

3Institute of Viticulture and Pomology Department of Crop Sciences, BOKU University
Konrad Lorenz Stralle 24, 3430 Tulln, Austria: astrid.forneck@boku.ac.at

*Faculty of Agriculture, University “Goce Del&ev”-Stip, Krste Misirkov 10-A, 2000 Stip, North
Macedonia: violeta.ivanova@ugd.edu.mk

The phylloxera pest is spreading rapidly nowadays. Factors contributing to this phenomenon
likely include climate change, resistance to insecticides, and the use of gentle cultivation
practices, which limit the use of active ingredients significantly. Regarding the severity of the
harm caused, the root form is the most dangerous, as evidenced by the extensive damage the
pest caused to European viticulture at the end of the 19" century. The aim of this research was
to study the temporal dynamics of the overwintering population’s migration and to correlate
this data to the climatic factors and the phenology of the vine. The research was conducted in
Nitra, belonging to the Nitra wine-growing region, during the phenophases BBCH 13 to 71.
The variant used during the study was Cabernet Sauvignon, rootstock SO4, in a 16-year-old
vineyard. The monitoring of the pest’s root form was executed via the bucket emergency traps
method of Powell et al. (2007), for the duration of 13 weeks. Conversely, the monitoring of the
pest’s leaf form was executed via regular visual assessment of the leaves, once every seven
days. The captured insects were evaluated by a microscope with a camera, and by assessing
meteorological factors in relation to soil moisture and temperature.

No trace of the pest’s root form was detected on the vines during the 13 weeklong monitoring
process using 9 bucket traps. These findings are related to weather fluctuations present during
the spring of 2024, which experienced multiple alternations of severely hot and cold
temperature periods. Moreover, the atmospheric precipitation volume was above average, and
the rootstock used possessed roots resistant to the pest. During the BBCH 57 phenophase, the
leaf form of the pest began to proliferate in the area, specifically on the rootstocks SO4, K5BB,
and even on the interspecific variety Hibernal. The proliferation was prominent during the
subsequent phenophases as well. The number of leaf galls on a single leaf averaged 32 and the
number of eggs in a single leaf gall averaged 57. The second generation of phylloxera’s leaf
form invades the soil as well and infests the roots of the noble vine. The pest’s infestation of
interspecific grapevine hybrids (PIWI) has not yet been thoroughly researched, while mainly
table varieties are often sold as straight rooted without resistant rootstock.

This publication was created thanks to the support of an international research and education
project Initiative project funding AT/SK No.: 2024-03-15-003 ,,Development of a forecasting
system for the harmfulness threshold of phylloxera in the wake of climate change and changes
in vine phenology .
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Druhova diverzita entomopatogénnych hub (Ascomycota, Hypocreales) v populacii
kohutika pestrého (Oulema melanopus L.)

Species diversity of entomopathogenic fungi (Ascomycota, Hypocreales) in population of
the cereal leaf beetle (Oulema melanopus L.)

Marek Barta®, Danail Takov? & Daniela Pilarska?

Ustav ekologie lesa SAV, Akademicka 2, 949 01 Nitra, marek.barta@savba.sk
?Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, 1 Tsar
Osvoboditel Blvd, 1000 Sofia, Bulgaria

V juni v roku 2023 sme sledovali prevalenciu entomopatogénnych htib v populdciach kohutika
pestrého (Oulema melanopus) v porastoch jaémena siateho v okoli mesta Nitry. Chrobaky sme
zberali Smykacou sietou a odchytené jedince sme inkubovali pat’ dni pri 25°C, kedy sme
sledovali rozvoj entomopatogénnych hub. Celkovo sme odchytili 3 536 dospelych jedincov a z
nich 58 (1,64%) vykazovalo symptomy mykotickej infekcie. Infikované jedince sme pouzili na
izolaciu in vitro kultar a ziskali sme 56 izolatov entomopatogénnych hub. Identifikovali sme
nasledovné druhy: Beauveria pseudobassiana (33 izolatov), Beauveria bassiana (19 izolatov),
Isaria fumosorosea (3 izolaty) a Metarhizium pemphigi (1 izolat).

Izolaty produkujuce sporulujtce kultury (49 izolatov) sme pouzili na testovanie patogenity
proti imadgam kohutika v laboratéornych podmienkach. Imaga sme oSetrili suspenziou spor
(2 x 10° spor ml™?) a inkubovali 10 dni pri 25°C a fotoperiode 12/12 h (L/D). Vietky testované
izolaty preukdzali patogenitu voci kohutikovi a priemerna mortalita kolisala od 27,00 + 2,55%
do 54,00 + 5,10%, v zavislosti od izolatu. Rozdiely v mortalite medzi izolatmi vSak neboli
Statisticky vyznamné (Fs,106) = 0,943; p = 0,58).

In June 2023, the prevalence of entomopathogenic fungi in populations of adult Oulema
melanopus was studied in barley crops near the city of Nitra. The beetles were collected by
sweeping, and the captured adults were incubated at 25°C for five days to screen for fungal
infection. Dead individuals with symptoms of fungal infection were processed for the isolation
of in vitro cultures. A total of 3536 adults of O. melanopus were collected and 58 individuals
(1.64%) displayed symptoms of fungal infection. They were used for isolation of fungal
cultures and 56 in vitro isolates were obtained. The isolates were identified as Beauveria
pseudobassiana (33 isolates), Beauveria bassiana (19 isolates), Isaria fumosorosea (3 isolates)
and Metarhizium pemphigi (1 isolate).

Isolates of sporulating cultures (49 isolates) were used for pathogenicity testing against O.
melanopus in laboratory conditions. The beetles were treated by a suspension of conidia
(2 x 10° conidia mI™?), then incubated for 10 days at 25°C and a 12/12 h (L/D) photoperiod. All
isolates demonstrated pathogenicity to O. melanopus and the mean mortality varied between
27.00 + 2.55% and 54.00 + 5.10%, depending on the isolates. However, the difference in the
mortality among isolates was not statistically significant (Fas,196) = 0.943, p = 0.58).

The work was supported by the program of “Bilateral cooperation and exchange agreements”

between Bulgarian Academy of Sciences (project 1C-SK/04/2023-2024) and Slovak Academy
of Sciences (project BAS-SAS-2022-02).
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Moznosti ochrany zeleniny proti had’atku zhoubnému (Ditylenchus dipsaci)

Ondfej Douda

Vyzkumny ustav rostlinné vyroby, v.v.i. Praha
Drnovska 507, 161 00 Praha 6 — Ruzyné

Had’atko zhoubné (Ditylenchus dipsaci) patii stale mezi vyznamné $ktudce zvlasté cibulové
zeleniny. Tato skutecnost je dana zejména vysokou odolnosti tohoto druhu fytoparazitického
had’atka a nedostatkem pifimych metod ochrany. Klicové je hlavné oSetieni sadbového
¢esneku pied vysadbou. Z tohoto divodu byl proveden vyzkum majici za cil vyhodnotit vliv
aplikace rostlinnych esencialnich oleji na zivotaschopnost had’atek druhu Ditylenchus dipsaci
V in vitro podminkach a potvrdit tak moznost aplikace alternativnich metod ochrany zeleniny
vici tomuto Skodlivému organismu. Hodnoceni Gc¢inki aplikovanych rostlinnych olejl
probihalo aplikaci testovanych latek v koncentracich 2 000 ppm, na suspenzi had’atek
extrahovanych z napadeného ¢esneku. Experimenty byly vyhodnoceny po 4 a 24 h po
aplikaci, kdy byla stanovena mortalita had’atek. Nasledné bylo provedeno porovnani

s neoSetfenou kontrolni variantou a statistické vyhodnoceni. Vysledky ukazuji na statisticky
vyznamny vliv nékterych aplikovanych esencialnich oleji na mortalitu had’atka Ditylenchus
dipsaci.

Vyzkum byl financovén z prostiedki projektu Ministerstva zemédélstvi CR ¢. QL24020453.
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Hodnotenie repelentnych a atraktivnych zvlastnosti esencialnych olejov

Evaluation of repellent and attractant peculiarities of essential oils
Mubarak Abdelrahman Salim Eisa!, Olha Matsera®", Dudovit. Caga?®

!Plant protection Department, Institute of Agronomical Sciences, Faculty of Agrobiology and
Food Resources, Slovak University of Agriculture, Nitra 94901, Tr. A. Hlinku, 2, Slovakia;
2LLC Production Enterprise "WONDER" Khmelnytskyi highway 20, Zarvantsi village,
Vinnytsia region, Ukraine

“Correspondence: matsera.olga.vnau@gmail.com

Mnoho vyskumnikov venuje znani pozornost $tadiu repelentnych a atraktivnych
vlastnosti esencidlnych olejov, vratane analyzy chemického zlozenia ich hlavnych zloziek.
Jednoduché experimenty, ako je "most”, pouZzitie cuchometra alebo pouzitie plastovych boxov,
zaroven stale nestracaju na aktudlnosti a inovativnej zlozke. Preto sme sa rozhodli Studovat’ a
analyzovat vlastnosti 20 esencialnych olejov z hladiska ich G¢inku na vosku makovu (Aphis
fabae) pomocou 'mostového experimentu, ako aj wcinok rovnakych olejov na vosku
skorocelova (Dysaphis plantaginea) a vosku jablofiovi (Aphis pomi) pomocou pokusu v
2plastovych boxoch.

Podas prvého experimentu (*most) sa teda zistilo, Ze esencialny olej Cinnamomum verum
a Zingiber officinale vykazuju vel'mi slabé atraktantné vlastnosti: RI = -10 % pre Skoricu a RI
= -20 % pre zazvor. Esencialny olej z méty piepornej (Mentha piperita) vykazoval stredne
atraktivny uc¢inok s RI =-50 %. Zvys$né oleje vykazovali repelentné vlastnosti.

V druhom experimente s pouzitim 2plastovych boxoch a éterickych olejov na vosku
skorocelovu (Dysaphis plantaginea) vel'mi atraktivne vlastnosti vykazoval bergamot (Citrus
bergamia) EO s Rl = -86,67 % a maita pieporna (Mentha piperita) EO vykazovala atraktivne
vlastnosti s Rl = -73,33 %. Len Sest EO zo vsetkych 20 skimanych vykazovalo rozsah
repelentnych vlastnosti: ¢ierne korenie, méita, pelargonie, klincek, borovica a kajeput; ostatné
oleje vykazovali r6zne urovne atraktivnych vlastnosti.

V pripade vosky jablotiovej (Aphis pomi) preukazali repelentné vlastnosti ¢ajovnik,
borovica a ruta; stredne repelentné vlastnosti zabezpecili bergamotové a citronelové esencidlne
oleje Java. Vo vSeobecnosti pre Aphis pomi 11 EO vykazoval repelentnt aktivitu; preto devét
EO fungovalo ako atraktanty.

Many researchers pay considerable attention to studying the repellent and attractant
properties of essential oils, including analyzing the chemical composition of their main
components. At the same time, simple experiments, such as a "bridge”, the use of an
olfactometer, or the use of plastic boxes, still do not lose their relevance and innovative
component. Therefore, we decided to study and analyze the properties of 20 essential oils
regarding their effect on black been aphid (Aphis fabae) using a bridge experiment, as well as
the effect of the same oils on rosy apple aphid (Dysaphis plantaginea) and green apple aphid
(Aphis pomi) using an experiment in Zplastic boxes.

Thus, during the first experiment (}’bridge”) it was established that essential oil
Cinnamomum verum and Zingiber officinale show very weak attractant properties: Rl = -10%
for cinnamon and RI = -20% for ginger. Peppermint (Mentha piperita) essential oil showed
moderately attractive effect with Rl = -50%. The remaining oils showed repellent properties.

In the second experiment with using ?plastic boxes and essential oils on rosy apple aphid
(Dysaphis plantaginea) very attractive properties showed bergamot (Citrus bergamia) EO with
Rl = -86.67% and peppermint (Mentha piperita) EO showed attractive properties with Rl = -
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73.33%. Only six EO from all 20 investigated showed the range of repellent properties: black
pepper, spearmint, geranium, clove, pine and cajeput tree; the rest oils showed different levels
of attractive properties.

For green apple aphid (Aphis pomi) repellent properties were demonstrated by tea tree, pine
and rue; moderately repellent properties were provided by bergamot and citronella Java
essential oils. Generally, for Aphis pomi 11 EO showed repellent activity; accordingly, nine EO
were working as attractants.

This research was financially supported by the Operational Program Integrated Infrastructure,
cofinanced by the European Regional Development Fund (ERDF) (project Smart Farm
313011W112).

Degradace insekticidi v jablkach
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Dissipation of insecticides in apples

Tereza Horska!, Dana Schusterova?, Jitka Staral, Leo§ Uttl, Frantifek Kocourek?, Jana
Hajslova?

Y Vyzkumny vstav rostlinné vyroby, v. v. i., Praha-Ruzyné; tereza.horska@vurv.cz

2 Ustav analyzy potravin a vyzivy, Vysokd Skola chemicko-technologickd v Praze

V letech 2020 az 2023 byla v experimentalnich vysadbach dvou odrid jabloni (Selena a
Rosana) hodnocena degradace 10 insekticidd (acetamiprid, chlorantraniliprole,
cyantraniliprole, flonicamid, flupyradifurone, pirimicarb, pyriproxyfen, spinosad, spirotetramat
a tebufenozide). Rezidua pesticidii v plodech byla stanovena kapalinovou chromatografii ve
spojeni s tandemovou hmotnostni spektrometrii (LC-MS/MS). Prvni dva roky byly insekticidy
aplikovany v terminech 44 az 55 dnt pfed sklizni pro ovéfeni moznosti dodrzet 30 %
maximalniho limitu rezidui (MRL) pro integrovanou produkci jadrovin. V nasledujicich dvou
letech byly zvoleny terminy aplikace 84 az 101 dnii pfed sklizni, aby bylo ovéteno dosazeni
limitu 0,01 mg/kg (bezrezidudlni produkce). Nejrychleji degradoval spinosad (pramérny
polocas rozpadu 4,5 dne) a nejdéle flonicamid v sumé s metabolity TFNA a TFNG (primérny
polocas rozpadu 66,4 dne). Obsah rezidui pyriproxyfenu a flonicamidu v jablkach po pozdnich
aplikacich pteséhl pfi sklizni prah 30 % MRL. Bezrezidudlni produkei ve vSech terminech
aplikace spliovaly pfi sklizni latky spinosad a cyantraniliprole, naproti tomu bezrezidualni
produkce nebyla dosazena v zadném zhodnocenych termind aplikace pro acetamiprid,
flonicamid, pirimicarb a tebufenozide.

From 2020 to 2023, the dissipation of 10 insecticides (acetamiprid, chlorantraniliprole,
cyantraniliprole, flonicamid, flupyradifurone, pirimicarb, pyriproxyfen, spinosad, spirotetramat
and tebufenozide) was evaluated in an experimental orchard on two apple varieties (Selena and
Rosana). The determination of pesticide residues in apples was performed using liquid
chromatography-tandem mass spectrometry (LC-MS/MS). In the first two years, insecticides
were applied 44 and 55 days before harvest to test the possibility of complying with the 30 %
maximum residue limit (MRL) for integrated pome fruit production. In the following two years,
application dates from 84 to 101 days before harvest were selected to test the feasibility of
meeting the limit of 0.01 mg/kg (zero-residue production). Spinosad dissipated the fastest
(mean half-life 4.5 days) and flonicamid (sum of flonicamid, TFNA and TFNG expressed as
flonicamid) dissipated the longest with a mean half-life of 66.4 days. Residue levels of
pyriproxyfen and flonicamid in apples after late applications (44-55 days before harvest)
exceeded the 30 % MRL at harvest. Zero-residue production at harvest was met by spinosad
and cyantraniliprole at all application dates. On the other hand, zero-residue production was not
achieved for acetamiprid, flonicamid, pirimicarb and tebufenozide at any of the application
dates evaluated.

The research was supported by the Technology Agency of the Czech Republic [Grant
SS01020234], METROFOOD-CZ research infrastructure project [MEYS Grant No:
LM2023064] including access to its facilities and the National agency for agricultural research
[grant QK23020046].
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Safeguarding Pollinators: Addressing Challenges of Insecticide Exposure and Honey
Bee Olfactory Learning Behavior to Promote Ecosystem Resilience

Javaid Igbal

Department of Plant Protection, College of Food and Agriculture Sciences, King
SaudUniversity, P.O. Box 2460, Riyadh 11451, Saudi Arabia,; jigbal@ksu.edu.sa

Pollinators, particularly honey bees play a pivotal role in ecosystem stability and ensuring
global food security. Nevertheless, their populations are increasingly vulnerable to
environmental stressors, particularly pesticide exposure. There has been a growing focus on
investigating both the impact and underlying mechanisms by which insecticides disrupt the
behavior of honey bees, particularly in relation to olfactory learning and memory formation,
within the context of the complex challenges posed by insecticide exposure. This research
domain highlights the necessity to preserve pollinator populations and ensure the
sustainability of ecosystems. It is important to explore the effects of both lethal and sublethal
concentrations of insecticides on the survival, and learning, and memory capabilities of honey
bees, as these capabilities are crucial for the foraging process. In addition, there is a need to
explore the broader implications of insecticide-induced changes in honey bee olfactory
behavior on pollinator health, ecosystem functioning, and agricultural productivity.
Integrating perspectives from behavioral ecology, toxicology, and pollinator biology
highlightsthe necessity of promoting interdisciplinary dialogue and collaborative efforts to
address the

threats to the bee population induced by insecticides. Implementation of evidence-based
strategies and policy regulations is imperative to mitigate the detrimental impacts of
insecticides on honey bees, and to promote a sustainable coexistence between pollinators and
agricultural practices. Researchers, policymakers, and stakeholders must prioritize pollinator
conservation and environmental preservation. Through collaborative efforts, we can navigate
beyond geographical borders to safeguard pollinators, thereby ensuring ecosystem resilience
and global food security.
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Mechanismy rezistence msice broskvoiiové k insekticidiim a vyvoj rezistence v CR
Vv letech 2018 az 2023

Mechanisms of Myzus persicae resistence to insecticides and development of resistence in
Czechia in 2018 — 2023

FrantiSek Kocourek, Tereza Horska, Jitka Stara

Vyzkumny ustav rostlinné vyroby, v. v. i., Praha-Ruzyne; kocourek@vurv.cz

Rezistence Myzus persicae K pyretroidim a karbamatim byla monitorovana v ¢eskych
populacich od roku 2018 do roku 2023 pomoci biologickych testli a metodou PCR. MSice byly
kazdoro¢né odebirany z fepky z nékolika lokalit z celého izemi CR. U populaci rezistentnich
k pyretroidiim byly sekvenovanim potvrzeny ¢tyfi rizné mutace receptoru v misté pusobeni:
kdr L1014F, s-kdr M918L, s-kdr M918T, L932F a u populaci rezistentnich ke karbamatim
byla metodou RFLP detekovana mutace MACE S431F. U populaci msSice broskvonové
vychovanych z jednotlivych vajicek prezimujicich na broskvoni byla detekovana rezistence
Kk pyretroidiim (mutace s-kdr M918L) a rezistence ke karbamatim (mutace MACE S431F). To
je prvni dikaz pro pfenos genu rezistence pres pohlavni generaci msice broskvonové. Podle
biologickych testl ziistava za sledované obdobi u populaci msice broskovitové vysoky stupen
rezistence Kk pyretroidim a pomaly navrat citlivosti ke karbamatim. Vysoka u¢innost na
rezistentni populace k pyretroidim a karbamatim byla zjiSténa pro piipravky na bazi
flupyradifuronu, spirotetramatu a acetamipridu a také pro sulfoxaflor, jehoZ registrace byla
ukoncena.

Resistance of Myzus persicae to pyrethroids and carbamates was monitored in Czech
populations of aphids in 2018-2023 in bioassays and PCR analysis. Aphids were collected from
oilseed rape fields originated from various localities throughout Czechia. Sequencing of partial
para gene for paratype voltage-gated sodium channel detected different SNPs leading to four
amino acid substitutions (kdr L1014F; s-kdr M918L; s-kdr M918T; and L932F). RFLP analysis
found the S431F amino acid substitution in the populations resistant to carbamates. Resistance
to pyrethroids with s-kdr mutation M918L and resistance to carbamates (S431F mutation) was
proved in the aphids selected from individual eggs surviving on peach trees. For the first time
transfer of resistance genes through the sex generation of M. persicae was proved. According
to results of the bioassays, high level of resistance to pyrethroids and slow comeback of
sensitivity to carbamates was observed in the observed time period. High efficacy against
populations resistant to pyrethroids and carbamates was proved for flupyradifuron,
spirotetramat and acetamiprid and also for sulfoxaflor, which registration was finished.

The research was supported by the project of Ministry of Agriculture no. QL24010167.
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Insekticidni ucinnost vybranych komponenti esencialnich oleji a jejich binarnich smési
na Metopolophium dirhodum a jeji 2 predatory

Insecticidal efficacy of selected essential oil components and their binary mixtures on
Metopolophium dirhodum and its 2 predators

Matg&j Novak™?, Roman Pavelal?
! Crop Research Institute, Drnovska 507, 161 06 Prague 6, Czech Republic

2 Department of Plant Protection, Czech University of Life Sciences Prague, Kamycka 129, 6
165 00 Prague 6, Suchdol, Czech Republic; matej.novak@vurv.cz

V nadi studii jsme se veénovali testovani insekticidni G¢innosti 4 majoritnich komponenti
esencialnich oleji (carvacrol, B-citronellol, isoeugenol, a linalool) proti neoktidlenym
dospélcim Metopolophium dirhodum a zaroven bylo testovano, zda u jejich binarnich smési
dochazi k synergickému ptisobeni zvysujicimu insekticidni aktivitu. U vSech 4 testovanych
latek byla pii testech na akutni toxicitu prokdzdna vyznamnd aphicidni aktivita. Pfi
nasledujicich testech zjist'ujici synergismus mezi témito ¢tyfmi latkami se jako nejefektivné;jsi
ukdazala binarni smés B-citronellolu a linaloolu, pro kterou byla LCso odhadnuta na 0,56 mL L
'aLCwonal58mL L™

U B-citronellolu, linaloolu a jejich binarni smési byla nasledné testovana jejich bezpecnost pro
2 vyznamné predatory msic, Aphidoletes aphidimyza a Chrysoperla carnea. Larvy obou
predatorti byly oSetfeny zminénymi latkami (resp. bindrni smési) v koncentracich rovnych
odhadnutym LCg pro M. dirhodum. U A. aphidimyza nebyla ani v jednom ptipad¢ pozorovana
mortalita vy$$i nez 3,3 %. U C. carnea byla pozorovana mortalita pro -citronellol 35,3 %, pro
linalool 4,8 % a pro jejich binarni smés 19,6 %. Lze tedy fici, ze binarni smés linaloolu a (-
citronellolu vykazuje silny insekticidni G¢inek pro M. dirhodum a zaroven je bezpec¢na pro
predatory msic A. aphidimyza a C. carnea, coz odpovida soucasné poptavce po zelenéjSich a

) 24

In our study, we tested the insecticidal efficacy of 4 major components of essential oils
(carvacrol, B-citronellol, isoeugenol, and linalool) against apterous adults of Metopolophium
dirhodum. It was also tested whether their combination within a binary mixture resulted in a
synergistic increase in insecticidal activity. For all 4 tested compounds, significant aphicidal
efficacy was demonstrated in acute toxicity tests. Subsequent tests determined the synergistic
activity between the four substances within binary mixtures. The binary mixture of -citronellol
and linalool was found to be the most effective, with LCsp and LCgo estimated at 0.56 and 1.58
mL L%, respectively. The safety of B-citronellol, linalool and their binary mixture was then
tested on two major aphid predators, Aphidoletes aphidimyza and Chrysoperla carnea. The
larvae of both predators were treated with the above mentioned substances (respectively binary
mixture) at concentrations equal to the estimated LCgo for M. dirhodum. No mortality higher
than 3.3% was observed for A. aphidimyza. In tests with C. carnea, mortality was observed to
be 35.3% for B-citronellol, 4.8% for linalool and 19.6% for their binary mixture. Thus, it can
be said that the binary mixture of linalool and B-citronellol exhibits a strong insecticidal effect
on M. dirhodum and is also safe for aphid predators such as A. aphidimyza and C. carnea, which
is in line with the current demand for greener and environmentally safer pesticides.

Financial support for this work was provided by the Technology Agency of the Czech 405
Republic (Project no. FW06010376)
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Vyskyt a mykofagni aktivita brouka Sericoderus lateralis (Coleoptera: Corylophidae) v
porostu rajéat ve skleniku

Occurrence and mycophagy activity of the beetle Scricoderus lateralis (Coleoptera:
Corylophidae) in the greenhouse tomato crop

Véaclav Psota® a Jan Bezdék?

Y Farma Bezdinek, K Bezdinku 1515, ’735 53 Dolni Lutyne, Czech Republic
2 Mendelova univerzita v Brné, Ustav zoologie, rybarstvi, hydrobiologie a vcelaistvi,
Zemédélska 1, 613 00 Brno, Czech Republic

V provozu hydroponického skleniku (Farma Bezdinek, Dolni Lutyn€) se provadi detailni
pravidelny monitoring vyskytu Skiidcti a chorob v porostu rajcat (Solanum lycopersicum) jako
soucdst integrované ochrany rostlin. V roce 2022 a 2023 byl zaznamenan vyskyt cerné
raj¢atové (Cladosporium fulvum) v 1ét¢ a na podzim. Pfechodné zvyseni vlhkosti ve skleniku
nad 90 % vedlo k rychlému rozvoji symptomu této choroby na listech. Pti dikladné kontrole
1ézi (skvrn) na spodni strané listii byla pozorovéana piitomnost dospélcti drobnych brouku (1
mm). Druh byl determinovan jako Sericoderus lateralis na pracovisti Ustavu zoologie,
rybarstvi, hydrobiologie a v¢elafstvi na Mendelové univerzité v Brné. Nasledna pozorovani in
situ ve skleniku a také in vitro v Petriho miskéach potvrdilo aktivni mykofagni chovéani dospélcti
i larev, které pozirali mycelia C. fulvum. Diky tomuto aktivnimu mykofagnimu Zziru doslo
k vyznamné redukci plochy nékterych 1ézi. Zaroven bylo pozorovano kladeni vajiek S.
lateralis piimo do 1ézi ¢erné rajcatové. V souvislosti s timto pozorovanim vyvstava otazka, zda
S. lateralis muze napomoci snizit rozvoj ¢erné rajcatové ve skleniku, nebo naopak roznasenim
spor na dalsi rostliny pfispiva k Sifeni této choroby?

In the hydroponic greenhouse (Farm Bezdinek, Dolni Lutyné&), regular monitoring of the pests
and diseases in the tomato (Solanum lycopersicum) crop is standard part of IPM strategy. In
2022 and 2023, the presence of tomato leaf mould (Cladosporium fulvum) was recorded in
summer and autumn. A temporary increase of humidity in the greenhouse above 90% led to the
rapid development of symptoms of this disease on the leaves. During a detailed visual check of
the lesions (spots) on the underside of the leaves, the presence of tiny beetle (1 mm) was
observed. The species was identified as Sericoderus lateralis at Department of Zoology,
Fisheries, Hydrobiology and Apiculture of the Mendel University in Brno. Subsequent
observations in situ in the greenhouse as well as in vitro in Petri dishes confirmed the active
mycophagic behaviour of both adults and larvae that consumed C. fulvum mycelia. Thanks to
this active mycophagy, there was a significant reduction in the area of some tomato leaf mould
lesions. The S. lateralis eggs were also laid directly into the lesions of tomato leaf mould. In
the relation with this observation, the question arises whether S. lateralis has potential to reduce
the development of tomato leaf mould in the tomato greenhouse crop, or on the contrary, by
spreading spores to other plants it contributes to the spread of this disease?
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BIOLOGICKA OCHRANA ROSTLIN: antagonistické a synergistické vztahy mezi
dravymi druhy hmyzu a parazitickymi vosickami na p¥ikladu Anaphes flavipes

BIOLOGICAL CONTROL.: antagonistic and synergistic relationships between
predatory insects and parasitic wasps on the model species Anaphes flavipes

Alena Samkova & Jan Raska

Department of Crop Protection, Czech University of Life Sciences Prague, Kamycka 129,
Prague 6, 165 00, Czech Republic

Dravé druhy hmyzu, véetné parazitickych vosicek jsou nedilnou soucasti zemédélské krajiny,
kde se podileji na potlaceni Skodlivych organismii a udrzeni celkové rovnovéhy. K redukci
Sktideti mohou byt jak dravé druhy hmyzu, tak parazitické vosicky umyslné vypoustény na
konkrétni pozemky nebo lze zemédé€lskou krajinu upravit tak, aby podporovala pfirozeny
vyskyt téchto prospésnych organismil. Vztahy mezi samotnymi prospéSnymi organismy vsSak
mohou byt nejen synergistické (pozitivni), ale 1 antagonistické (negativni). Mezi jeden
z hlavnich antagonistickych vztaht patii tzv. intraguild predation (IGP). Pti tomto typu predace
dochézi pod tlakem dravych druhi hmyzu nejen k redukci Skodlivého organismu, ale také
parazitoida, ktery se uvnitf Skidce vyviji. Rozdilnd potravni preference dravych druhi
k ne/parazitovanym skiidciim a rtizné typy adaptaci parazitickych vosicek v souvislosti s IGP
mohou promeénit tento antagonisticky vztah na synergisticky. V nasi praci jsme se zaméfili na
studium IGP u vybranych dravych druhii hmyzu, Skiidce kohoutka (Oulema spp.) a parazitické
vosicky Anaphes flavipes. Pti detailnim studiu IGP u tohoto modelu byl prvotné popsan
antagonisticky vztah a posléze bylo nalezeno n¢kolik synergistickych vztaht, které nejen Ze
umoziuji vyskyt dravych druhtt hmyzu a parazitické vosic¢ky na stejnych lokalitach, ale také
mohou zefektivnit vyuZiti téchto organismi pfi biologické ochrané rostlin.

Predatory insects, including parasitic wasps, are an inherent part of the agricultural landscape
where they contribute to pest control and maintain the overall balance. To reduce pests, both
predatory insects and parasitic wasps can be deliberately released on specific sites or the
agricultural landscape can be modified to support the natural occurrence of these beneficial
organisms. However, the relationships between the beneficial organisms themselves can be
synergistic (positive) as well as antagonistic (negative). One of the main antagonistic
relationships is intraguild predation (IGP). In this type of predation, not only is the pest reduced
under the pressure of predatory insects, but also the parasitoid that develops inside the pest. The
different food preferences of predators to non/parasitic pests and the different types of
adaptations of parasitic wasps in the context of IGP can transform this antagonistic relationship
into a synergistic one. In our work, we focused on the study of IGP in several selected predatory
insect species, the pest cereal leaf beetle (Oulema spp.) and the parasitic wasp Anaphes flavipes.
In a detailed study of IGP in this model, an antagonistic relationship was first described and
subsequently several synergistic relationships were found that not only allow predatory insects
and parasitic wasps to occur on the same sites, but also may make the use of these organisms
more effective for biological control.

This work has been supported by the Technology Agency of the Czech Republic: FW04020104;

Increasing the profitability of sugar beet cultivation in the context of the increased incidence of
virus yellows and the sustainable reduction of pesticides in the EU.
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Mohou rostliny potlacovat vyskyt hrabose polniho (Microtus arvalis)?

Can plants reduce the occurence of the common vole (Microtus arvalis)?
Josef Suchomel?, Jan Sipos* & Marta Heroldova?

!Department of Zoology, Fisheries, Hydrobiology and Apiculture, Mendel University in Brno,
Zemedelska 1, 613 00, Brno, Czech Republic; suchomel@mendelu.cz

2Department of Forest Ecology, Mendel University in Brno, Zemédélska 3, 613 00, Brno,
Czech Republic

Hrabos polni je vyznamnym Sktidcem na rostlinné produkci. Pro potlatovéni jeho pocetnosti a
omezovani Skod se vyuzivd fada metod. Jednou z potencidlnich moznosti je vyuziti plodin
nevhodnych pro piezivani hrabosi, které by mohly omezit jeho vyskyt a distribuci. Na zdkladé
dlouhodobého monitoringu vyskytu hrabos v Ceské republice (2000-2018), byla hodnocena
pocetnost v jedenacti plodinach (jednoleté, dvouleté, viceleté), pomoci indexu aktivnich nor. Z
viceletych a dvouletych byly vybrany plodiny referencni. S nimi byly srovnavany jednoleté
plodiny jako potencialné repelentni (omezujici vyskyt hrabosi). Viceletym referencnim
porostem byly jeteloviny, kde hraboSi pfezivaji v nejvyssich hustotdch a odkud se Sifi do
okolnich plodin. Z dvouletych byla vybrana ozimé fepka, kde hrabosi dobfe pfezimuji a dale
pSenice ozima. Oproti jetelovindm a fepce byla zjiSténa prukazné nizs$i pocetnost hrabosi
Vv cibuli, méaku a kukufici, oproti jetelovindm pak i v hot€ici. Oproti pSenici méla pritkazné nizsi
pocetnost jen cibule. Testované jednoleté plodiny jsou pro hrabose i potravné neatraktivni a
diky technologii péstovani neposkytuji ani dostatek potravy v podobé plevelid. Diky
ekonomickym benefitim mohou byt péstovany na dostatecnych plochach, které tak mohou
zpomalit §ifeni hrabo§l do okolnich plodin, zejména v letech pfemnoZeni.

The common vole is one of the most serious pests within agriculture. A number of methods are
used to suppress its numbers and to limit damage. One option is growing crops that are not
suitable for voles, this might limit their numbers and their distribution. During long-term
monitoring of the abundance of voles throughout the Czech Republic, their abundance in eleven
crops (annual, biennial and perennial crops) was evaluated through active burrow counts.
Reference crops were selected from perennials and biennials and annual crops were selected as
potential repellent comparators. The perennial control was clover with alfalfa, where the voles
can be found in the highest densities and from where they spread to the surrounding crops
during periods of high abundance. The biennial winter rape was selected as it provides
favourable conditions for voles to overwinter. When compared to clovers and winter rape,
significantly lower numbers of voles were found in onions, poppy seeds and maize. In addition,
when compared to clover, fewer voles were also found in mustard. Onion was the only crop to
show a significantly lower abundance of voles in comparison to wheat. The annual crops tested
are unattractive to voles and due to the cultivation practices used, they do not even have enough
weeds as food. As profitable crops they can be cultivated over sufficiently large areas to
potentially prevent the spread of voles to surrounding crops, especially during outbreak years.

The research was supported by the Technology Agency of the Czech Republic, project no.
SS06020333.

58


mailto:suchomel@mendelu.cz

XXIII. Slovak and Czech Conference on Plant Protection in Nitra — Book of abstracts
SECTION Animal pests

Monitorig kovacikov (Elateridae) feromonovymi lapaémi na juhu zapadného Slovenska
ako sucast’ integrovanej ochrany zemiakoch proti drotovcom

Monitoring of the click beetles (Elateridae) with pheromone traps in south part of
western Slovakia as part of integrated pest managment system of potatoes wireworm

Jan Tancik
Ecophyta s.r.0., Chrenovska 30. Nitra, 94901, Slovakia

Drétovcee, larvy kovacikov (Celad” Elateridae), patria medzi najnebezpeénejSich podnych
Skodcov mnohych pestovanych plodin v ostatnych rokoch. Pri€iny zvySenych $kdd stvisia so
zakazom pouzivania u¢innych pddnych chemickych insekticidov, ale aj zmenou technolédgie
pestovania plodin s vyuzivanim minimalizacnych spdsobov spracovania pody. Ochrana
citlivych plodin, ako st napriklad zemiaky, je pomerne problematicka. Proti drétovcom je nutné
bojovat v ramci celého osevného postupu, v ktorom sa odporucaji vyuzivat metddy
integrovanej ochrany rastlin (IPM). Vyznamnym opatrenim v tomto procese je monitoring
Skodcov. Tato metdoda progndzovania poskodenia ndm poskytuje informdacie potrebné pre
planovanie d’alSich zdsahov ako su aplikacie insekticidov proti imagam (samickdm) v Case eSte
pred nakladenim vaji¢ok na parcelach, kde sa planuje vysadba zemiakov. V praci su uvedené
vysledky monitoringu drotovcov na juhu zapadného Slovenska. Dominantnymi druhmi na
tomto Gizemi si Agriotes brevis, A. sputator a A. ustulatus.

Wireworms, larvae of click beetles (Family Elateridae), are the most dangerous soil pests of
many cultivated crops in recent years. Reasons for increased damages are related to ban of
effective soil insecticides as well as use of minimal/no-till practices. Protection of sensitive
crops such as potatoes can be relatively problematic. Effective wireworms control requires
complex approach in crop rotation systems, with introduction of integrated pest management
systems (IPM). Important measure is a pest monitoring. This method provides information
needed for proper planning of effective insecticidal treatments against imago (female beetles)
still prior laying their eggs on fields intended for potato planting. The work presents results of
the wireworms monitoring in the south-west part of Slovakia. Dominant species were Agriotes
brevis, A. sputator and A. ustulatus.
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Survey of raspberry viruses in the Czech Republic and in Norway

Jana Franova?, Igor Koloniuk®, Ondfej Lenz?, Jaroslava Pfibylova!, Tatiana Sarkisova', Josef
Spak?, Jana Vesela?, Jiunn Luh Tan?3, Konstantin Vinokurov?, Rostislav Zemek?, Dag-
Ragnar Blystad*, Zhibo Hamborg*, Bijaya Sapkota®, Carl Spetz*, Nina Trandem4, Radek
Cmejla®, Martina Rejlova®, Jifi Sedlak®, Lucie Valentova®, Jan Holub® & Jan Skalik®

'Biology Centre, Czech Academy of Sciences, Institute of Plant Molecular Biology, Ceské
Budeéjovice, Czech Republic, jana@umbr.cas.cz

2Biology Centre, Czech Academy of Sciences, Institute of Entomology, Ceské Budéjovice, Czech
Republic

3Faculty of Science, University of South Bohemia, Ceské Budéjovice, Czech Republic
*Norwegian Institute of Bioeconomy Research, As, Norway

®Research and Breeding Institute of Pomology Holovousy Ltd., Horice, Czech Republic

Jan Holub Ltd., Hvozdecko, Czech Republic

In 2021- 2024, a survey of viral diseases of raspberry (Rubus) was conducted in the Czech
Republic and Norway. A total of 870 shrubs were sampled (299 at the BC CAS, 297 at RBIP
Holovousy, 274 at NIBIO in Norway) and 168 arthropods were sampled in the Czech Republic.
RNA was isolated from plant leaves and insects, transcribed into cDNA and tested for the
presence of viruses and phytoplasmas using molecular methods (PCR, qPCR, HTS). Screening
was performed for the presence of viruses black raspberry necrosis virus (BRNV), raspberry
leaf mottle virus (RLMV), raspberry vein chlorosis virus (RVCV), Rubus yellow net virus
(RYNV), raspberry leaf blotch virus (RLBV), raspberry bushy dwarf virus (RBDV), arabis
mosaic virus (ArMV), raspberry ringspot virus (RpRSV), strawberry latent ringspot (SLRSV),
cherry leaf roll virus (CLRV), tomato black ring virus (TBRV), apple mosaic virus (ApMV),
cucumber mosaic virus (CuMV), newly discovered raspberry enamovirus 1 (RaEV1), raspberry
rubodvirus (RaRV1) and carrot red leaf associated RNA (satelite). Both RBDV (47%) and
BRNV (37%) were the most frequently detected in samples processed by BC CAS; RYNV
(51%) and RBDV (36%) were the most frequently detected in samples processed by RBIP.
BRNV (61%) was the most frequently detected virus in plants from Norway.

Morphological and molecular identification of arthropods was completed in the Czech
Republic. Although Amphorophora rubi idaei is a known vector of BRNV and RLMV, some
specimens were also positive for RBDV and RaEV1 in RT-PCR. Similarly, Aphis idaei is a
known vector of RVCV, but in our survey, a lot of aphid batches were positive for BRNV,
RLMV, RBDV, RaEV1 and RaRV1. Other interesting potential vectors were detected by
molecular methods, e.g. a single bug Adelcophoris lineolatus was positive for three raspberry
viruses: BRNV, RBDV and RLMV. Transmission studies are required to confirm these
findings.

This work was supported by EEA Grant and Technology agency of the Czech Republic,
KAPPA project TO01000295. The preparation of the poster was funded by the "Virology and
Antiviral Therapy” Strategy AV 21 of the Czech Academy of Sciences.
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Prvni vysledky vyzkumu viri brusnice chocholi¢naté na iizemi Ceské republiky
First results from research on blueberry viruses in the Czech Republic
Jana Franova, Jaroslava Piibylova, Josef Spak & Igor Koloniuk

Lab of Plant Virology, Institute of Plant Molecular Biology, Czech Academy of Science,
Branisovska 31, Ceské Budéjovice, 370 05, Czech Republic, jana@umbr.cas.cz

Péstovani brusnice chocholi¢naté (Vaccinium corymbosum L.) je v Evropé stale popularnéjsi.
V r. 2024 jsme proto zacali fesit projekt "Vyvoj diagnostickych metod pro detekci patogent
rodu Vaccinium pro omezovani jejich vyskytu v mnozitelském materialu®. Jednim z cilt
projektu je provedeni prvotni analyzy vyskytu virovych patogenii v Ceské republice s cilem
zjistit aktudlni stav jejich rozSifeni. V pribchu Iéta 2024 odebirdme vzorky z rostlin V.
corymbosum z produk¢nich vysadeb ze sedmi lokalit v JihoCeském, Plzeniském a Karlovarském
kraji. Zamétujeme se na rostliny, které vykazuji piiznaky podobné virovym onemocnénim.
Doposud  jsme pozorovali pfiznaky raznych mozaik, prouzkovani, cervené krouzky,
puchytovitost, staceni a strakatost listii, i odumirani celych rostlin. Prouzkovani a strakatost
listdl byla dfive popsana u rostlin bortivky infikovanych virem tomato ringspot virus. Cerveno-
hnédé kruhové skvrny na listech jsou dle literatury typické pro infekci virem blueberry red
ringspot. Z odebranych listil je postupné izolovana RNA, prepsdna do cDNA a testovana na
ptitomnost dosud zndmych virt pomoci PCR. V piispévku budou prezentovany prvni vysledky
molekularni identifikace viri nalezenych na V. corrymbosum.

Cultivation of northern highbush (Vaccinium corymbosum L.) is becoming increasingly popular
in Europe. In 2024, we started solving the project " Development of diagnostic methods for the
detection of pathogens of the Vaccinium genus for limiting their presence in a propagation
material™. One of the goals of the project is to carry out an initial analysis of the occurrence of
viral pathogens in the Czech Republic with the aim of determining the current state of their
distribution. During the summer of 2024, we are taking samples from V. corymbosum plants
from production plantings from seven locations in the South Bohemian, Pilsen and Karlovy
Vary regions. We are focusing on plants, which show symptoms similar to viral diseases,
various mosaics, strapping, red rings, blistering, curling and mottled leaves, even the death of
entire plants. Leaf-strapping and mottling symptoms was previously described in blueberry
plants associated with the tomato ringspot virus. Reddish-brown circular leaf spots are
according to the literature typical for blueberry red ringspot virus infection. RNA is gradually
isolated from the collected leaves, transcribed into cDNA and tested for the presence of
previously known viruses using PCR. The contribution will present the first results of the
molecular identification of viruses found on V. corrymbosum in the Czech Republic.

The research was supported by Ministry of Agriculturae of the Czech Republic, project no.

QL24020033 and by institutional support from RVO60077344. We are kindly indebted to Jana
Vesela for her technical assistance.
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Enterobacter cloacae, mozny patogen rajcat?

Is Enterobacter cloacae a possible tomato pathogen?

Lucie Frejlichova!, Alzbeta Nagyova?®, Vaclav Psota®, Tereza Chybiorzova?, Jana Cechoval
a Ales Eichmeier!

Mendeleum—Institute of Genetics, Mendel University in Brno, Valticka 334, 691 44 Lednice,
Czech Republic
2Farma Bezdinek, K Bezdinku 1515, 735 53 Dolni Lutyné, Czech Republic

V porostu rajcat v hydroponickém skleniku (Farma Bezdinek, Dolni Lutyn¢) byly dne 9. 6.
2023 indentifikovany rostliny vykazujici neurcité chorobné symptomy. Tyto vzorky byly
pfedany k nésledné analyze na prastoviste Mendelum. Ze vzorka listi rajcat byla
vyextrahovdna kompletni RNA (Spectrum™ Plant Total RNA kit). Nésledn¢ byly vzorky
zméfeny fluorimetricky (Quant-iT™ RNA Assay kit) a smichany na 2 nM koncetraci. Small
RNA byla ptipravena k masivné paralelni sekvenaci kitem NEBNext® Small RNA Library Prep
Set for Illumina®. Vzorky byly separovany na PAGE gelu a purifikovany kitem TailorCut Gel
Extraction Tool Set (SeqMatic). Kvalita a mnoZstvi knihovny byly uréeny pomoci sady Agilent
High Sensitivity DNA Kit (Agilent), Modulus™ Single Tube Multimode Reader (Turner
Biosystems) s pouzitim sady Quant-iT™ dsDNA Assay Kit (Thermo Fisher Scientific) a
MCNext™ SYBR® Fast qPCR Library Quantification Kit (MCLAB) na Rotor-Gene 3000
(Corbett Research). Genomova knihovna byla sekvenovana na MiniSeq (Illumina, Inc.) kitem
MiniSeq High Output Reagent Kit, 75 cyklid (Illumina, Inc.), o délce ¢teni 36 nukleotidi.
Sekvenace poskytla 39,829,845 nukleotidi. Nasledné vytvofené kontigové sekvence byly
porovnany se znamymi sekvencemi viri proti databazi NCBI s prahovou hodnotou e-value 10°°
. BlastN identifikoval 896 kontigii Pepino mosaic virus, a 2683 kontigti fag enterobakterii. Pro
potvrzeni vyskytu enterobakterii byla z rostlinného materialu extrahovana DNA (Macherey-
Nagel; Duren DNA extraction Kit), ktera byla amplifikovana primery Hsp60-F a Hsp60-R
(Hoffmann and Roggenkamp, 2003) specifickymi pro rod Enterobacter. Vysledny amplikon
0 délce 341 bp byl osekvenovan (Eurofins Genomic). Ziskana sekvence byla porovnana se
znamymi sekvencemi v databazi NCBI nastrojem Blast, ktery potvrdil shodu sekvence se
sekvenci druhu Enterobacter cloacae. Tento druh byl v roce 2022 idnetifiovan jako ptivodce
hnilob stonk, listi a plodi rajéat v Cing.

Tomato plants demonstrating undetermined symptoms of pathogen attack were identified in the
hydroponic greenhouse (Farma Bezdinek, Dolni Lutyn&) on June 9", 2023. These samples were
molecularly analyzed at the Mendelum — Institute of Genetics. Total RNA was extracted using
the Spectrum™ Plant Total RNA kit and pooled into a 2nM concentration sample. Small RNA
was prepared for high-throughput sequencing using the NEBNext® Small RNA Library Prep
Set for Illumina®. High-throughput sequencing was performed on the MiniSeq (Illumina, Inc.),
with a single read length of 36 nucleotides. Sequencing yielded 39,829,845 nucleotides out of
which 2,683 contigs of Enterobacteriophage. Further detailed analysis confirmed a match with
Enterobacter cloacae. This species was identified in 2022 as the causative agent of tomato
stem, leaf, and fruit rot in China.

Vyzkum probihd vramci smluvniho vyzkumu avyvoje mezi Farma Bezdinek s.r.o.
a MENDELU, ¢. 0S5240171 a byl podpoten také z projektu TACR TQ03000088.
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Viry Zloutenky repy
Beet yellows viruses

Lenka Grimova, Marie Manasova, Jan Raska, Alena Samkova, Pavel Ry$anek & Miloslav
Zouhar

Department of Crop Protection, Czech University of Life Sciences Prague, Kamycka 129,
Prague 6, 165 00, Czech Republic; lgrimova@seznam.cz.

Termin ,,virové zloutenky fepy* je souhrnnym nazvem pro choroby fepy zpiisobené
perzistentnimi poleroviry, jmenovité virem mirného zloutnuti fepy (beet mild yellowing virus)
a virem chlorézy tepy (beet chlorosis virus), a dale semiperzistetnim closterovirem, virem
Zloutenky fepy (beet yellows virus). Pfitomnost viech jmenovanych virti byla v Ceské republice
v minulosti potvrzena. NejvyznamnéjSim zplusobem ochrany proti témto zloutenkdm je
chemicka ochrana proti pienasec¢iim, tedy msicim. Hlavnim a nejucinnéj$Sim zptisobem bylo
moteni osiva neonikotinoidy (NN), jejich pouziti vSak bylo v roce 2016 Evropskou komisi
zakazano. V Ceské republice vSak na vyjimku probihalo az do roku 2023. Péstitelim nyni
nezbyva nic jiného, néz vyuzivani jinych, ne zcela €innych pesticidil ¢1 péstovani rezistentnich
odrud.

Za timto ucelem byla v letech 2023 a 2024 testovdna odolnost n€kolika vybranych odrad
cukrové fepy vuci viru zloutenky fepy a vuci viru chlorézy fepy v polnich podminkach,
konkrétné na polich v okoli Cernuce a Opavy. Rostliny fepy byly v kvétnu kazdého roku uméle
inokulovany pomoci vironosné msice broskvonové. V prubéhu vegetaéniho obdobi byly
rostliny vizualn€ pozorovéany a pribézné testovany. Jako diagnostické techniky byly vyuZity
sérologické a molekularné genetick¢é metody (ELISA, RT-PCR). Na konci vegetace byly
rostliny sklizeny a byl vyhodnocen jejich vynos a kvalitativni parametry. Na zéklad¢ téchto
vysledku byla charakterizovana odolnost/citlivost vybranych odrid vici témto patogentim.

The term “beet yellows virus™ is a collective name for beet diseases caused by persistent
poleroviruses, beet mild yellowing virus and beet chlorosis virus, and also by a semi-persistent
closterovirus, beet yellows virus. The presence of all named viruses has been confirmed many
times in the past in the Czech Republic. The most important method of protection against beet
yellows is a chemical control against vectors, i.e. aphids. In the past, neonicotinoid (NN) seed
staining has been the main and most effective method of crop protection. However, their use
was banned in EU in 2016. However, in the Czech Republic an exception allowed it till 2023.
Now, there is nothing left but the use of other, less effective pesticides or the use of resistant
varieties of sugar beet.

For this purpose, in 2023 and 2024, the resistance of several selected varieties of sugar beet to
beet yellows virus and beet chlorosis virus was tested in the field conditions, specifically in the
vicinity of Cernuc and Opava. Plants were artificially inoculated using virus-carrying peach
aphids in May of each year. During the growing season, experimental plants were continuously
tested and visually observed. Serological and molecular genetic methods (ELISA, RT-PCR,
RT-qPCR) were used as diagnostic techniques. At the end of the growing season, the beets were
harvested, and the yield and quality parameters were evaluated. Based on these parameters, the
possible resistance of selected varieties to pathogens was determined.

The research was supported by the Technology Agency of the Czech Republic, project no.
FW04020104.
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Charakterizace ¢eského izolatu Prunus necrotic ringspot virus infikujiciho
myrobalianové podnoze

Characterization of Czech isolate of Prunus necrotic ringspot virus infecting myrobalan
rootstocks

Karima Ben Mansour'?, Marcela Kominkova?!, Jana Brozova?, Petr Kominek?!

'Ecology, Diagnostics and Genetic Resources of Agriculturally Important Viruses, Fungi and
Phytoplasmas, Crop Research Institute, Drnovska 507, 161 06 Prague, Czech Republic
Karina79@hotmail.fr

2Department of Plant Protection, Faculty of Agrobiology, Food and Natural Resources, Czech
University of Life Sciences Prague, Kamycka 129, 165 00 Prague, Czech Republic

Prunus necrotic ringspot virus (PNRSV) a cherry virus A (CVA) jsou dva viry, které infikuji
ptedevsim rostliny rodu Prunus. Plné¢ délky sekvenci téchto dvou vird byly ziskény
vysokokapacitnim sekvenovanim (HTS) ze vzork symptomatickych rostlin Prunus cerasifera
pochazejicich z Ceské republiky. Ziskané sekvence obou viri byly molekularné
charakterizovany pomoci fylogenetické a rekombinacéni analyzy. Bylo zji§téno, ze Cesky izolat
PNRSYV tvofi sestersky klad k molekuldrni skupiné PV96 s parovou nukleotidovou podobnosti
nizsi nez 97 % s ostatnimi molekuldrnimi skupinami, coz prokazuje jeho odlisnost. Za ucelem
zjisténi biologickych vlastnosti téchto virGh a jim odpovidajici symptomatologie byla
naoCkovana sada raznych podnozi. Inokulované rostliny vykazovaly rizné systémové
symptomy, od mirnych skvrn u inokulovaného myrobalanu MRS aZ po nekrotické skvrny u
myrobalanu M29C. Semenacky merunék ziistaly bez ptiznakii.

Prunus necrotic ringspot virus (PNRSV) and cherry virus A (CVA) are two viruses that infect
mostly plants of the genus Prunus. The full-length sequences of these two viruses were obtained
by high-throughput sequencing (HTS) from samples of symptomatic Prunus cerasifera plants
originating from the Czech Republic. The obtained sequences of both viruses were molecularly
characterized using phylogenetic and recombination analysis. The Czech PNRSV isolate was
found to form a sister clade to the P\VV96 molecular group with a pairwise nucleotide similarity
of less than 97% with the other molecular groups, demonstrating its distinctness. To determine
the biological properties of these viruses and their corresponding symptomatology, set of
different rootstocks was graft inoculated. Inoculated plants showed different systemic
symptoms, ranging from mild spots in inoculated myrobalan MRS to necrotic spots in
myrobalan M29C. Apricot seedlings remained symptomless.

| acknowledge the travel grant received by the Czech Society for Plant Pathology to attend this

conference. The work performed at CRI was supported by the Ministry of Agriculture of the
Czech Republic
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Vyskyt smésné infekce viry z ¢eledi Tymoviridae u révy vinné v Ceské republice

Occurrence of mixed infection with viruses of the family Tymoviridae in grapevine in the
Czech Republic

Karima Ben Mansour'?, Marcela Kominkova?!, Jana Brozova?, Petr Kominek?!

'Ecology, Diagnostics and Genetic Resources of Agriculturally Important Viruses, Fungi and
Phytoplasmas, Crop Research Institute, Drnovska 507, 161 06 Prague, Czech Republic
Karina79@hotmail.fr

2Department of Plant Protection, Faculty of Agrobiology, Food and Natural Resources, Czech
University of Life Sciences Prague, Kamycka 129, 165 00 Prague, Czech Republic

V Ceské republice byl jiz diive popsan vyskyt tymovirai na révé vinné. Nicméné nebylo dosud
mozné zkompletovat jejich sekvence z divodu vysoké variability téchto viri a nedostate¢ného
zastoupeni téchto vira v databazich.

V soudasné praci jsme jiz usp&né zkompletovali sekvence téchto virti z CR s vyuZitim nové
dostupnych svétovych sekvenci jako srovnavacich.

Byly ziskany uplné sekvence virtt GFkV (grapevine fleck virus) a GRGV (grapevine red globe
virus) z rodu Maculavirus a sekvence GRVFV (grapevine rupestris vein feathering virus) a
GSyV-1 (grapevine Syrah virus 1) z rodu Marafivirus. Byly pozorovany smiSené infekce témito
viry, stejné jako n€kolik variant izolatl téchto virt v téze rostlin€. Dale byly u Ceskych izolata
GRVFV, GSyV-1 a GRGV nalezeny dikazy o vnitrodruhové rekombinaci. Mezi ¢eskymi a
italskymi izolaty GFkV byla pozorovana vysoka divergence v ORF3 a ORF4 na urovni
aminokyselin. Poprvé byl v CR nalezen virus GAMaV (grapevine asteroid mosaic-associated
virus).

In the Czech Republic, the occurrence of tymoviruses on grapevines has been described
previously. However, it has not yet been possible to complete their sequences because of the
high variability of these viruses and the lack of representation of these viruses in databases.

In the present work, we have already successfully sequenced these viruses from the Czech
Republic using newly available world sequences as references.

Complete sequences of GFkV (grapevine fleck virus) and GRGV (grapevine red globe virus)
from the genus Maculavirus and sequences of GRVFV (grapevine rupestris vein feathering
virus) and GSyV-1 (grapevine Syrah virus 1) from the genus Marafivirus were obtained. Mixed
infections with these viruses have been observed, as well as several variant isolates of these
viruses in the same plant. Furthermore, evidence of intraspecific recombination was found in
our Czech isolates of GRVFV, GSyV-1 and GRGV. High divergence in ORF3 and ORF4 at
the amino acid level was observed between Czech and Italian GFkV isolates. GAMaV
(grapevine asteroid mosaic-associated virus) was found for the first time in the Czech Republic.

| acknowledge the travel grant received by the Czech Society for Plant Pathology to attend this

conference. The work performed at CRI was supported by the Ministry of Agriculture of the
Czech Republic, institutional support MZE-RO0423
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Molekularni determinace vektorovych druhi mer napadajicich ovocné stromy
Molecular determination of Cacopsylla vectors infecting fruit trees
Martina Rejlova & Radek Cmejla

Holovousy 129, 508 01 Holovousy, rejlova@vsuo.cz

Zastupci mer rodu Cacopsylla patii mezi vyznamné $kiidce ovocnych dievin. Stromy
v produk¢nich vysadbach a Skolkafské vypéstky poskozuji sdnim a pfenosem patogennich
bakterii rodu ‘Candidatus Phytoplasma’, které zpuisobuji ve vysadbé nelécitelnou systémovou
infekci rostlin vedouci az k pred¢asnému odumirani ovocnych dievin. V soucasné dobé spociva
ucinnd ochrana vici meram ve spolehlivé determinaci, monitoringu téchto skudci, a nasledném
insekticidnim oSetfeni vysadby. Obvykle se determinace dospélych mer provadi zkuSenym
entomologem dle morfologickych znakli jedince. Nicméné spravna identifikace je
problematicka vzhledem ke zna¢né podobnosti jednotlivych druhti mer.

Pro zjednoduseni a zrychleni identifikace mer byly navrzeny dva multiplexni real-time
PCR systémy s ohledem na pievladajici druhy v sadech. Pro determinaci mer vyskytujicich se
Vv jablonovych sadech jsou v jedné reakci detekovany C. mali, C. melanoneura, a C. picta, a v
hrusnovych sadech je mozné piimo urcit C. pyri, C. pyrisuga a C. pyricola. C. pruni, ktera se
vyskytuje v sadech merunék a slivoni, je detekovana v simplexni PCR reakci, piipadné¢ muze
byt jeji detekce zahrnuta do jednotlivych multiplexti. Soucasti obou PCR multiplexi je takeé
systém pro univerzalni detekci mer pro zachyceni i jinych druht, které nejsou detekovany
cilené. Detekéni systémy byly validovany na souboru vzorkli dospélcit mer, ktery zahrnoval
cilové 1 necilové druhy mer.

Representatives of the genus Cacopsylla are important pests of fruit trees. They affect trees
in orchards and in fruit nurseries by sucking and transmitting pathogenic bacteria of the
'‘Candidatus Phytoplasma' genus, which cause an incurable systemic infection of plants in
orchards, ultimately leading to premature dieback of fruit trees. Currently, effective control of
cacopsyllas consists of reliable determination and monitoring of these pests, followed by
insecticidal treatment of the orchards. Determination of Cacopsylla adult is usually carried out
by an experienced entomologist according to the morphological characteristics of the
individual. However, correct identification is problematic due to the considerable similarity
between Cacopsylla species.

In order to simplify and speed up Cacopsylla identification, two multiplex real-time PCR
systems were designed with respect to the predominant species in the orchards. For the
determination of cacopsyllas living in apple orchards, C. mali, C. melanoneura, and C. picta
are detected in one reaction; and in pear orchards, C. pyri, C. pyrisuga, and C. pyricola can be
directly identified. C. pruni, which feeds in apricot and plum orchards, is detected in a simplex
PCR reaction, or its detection can be included in both multiplexes. Both PCR multiplexes also
include a universal detection system to cover other Cacopsylla species as well beyond the ones
specifically detected. The detection systems were validated using a set of adult Cacopsylla
samples that included both targeted and non-targeted cacopsyllas.

Vysledky byly dosaZeny v ramci finan¢ni podpory Ministerstva zeméd¢€lstvi — projekt €.
QK?21020395 a v ramci institucionalni podpory RO1524 (MZe).
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Zkusenosti s HTS, qRT-PCR a RT-PCR diagnostikou viri a viroidu infikujicich jabloné

Experience with HTS, gRT-PCR and RT-PCR diagnostics of viruses and viroid
infecting apple

Josef Spak?, Jaroslava Ptibylova?, Igor Koloniuk?, Tatiana Sarkisova' Ondiej Lenz!, Jiii
Sedlak?, Matgj Semerak?

1Czech Academy of Sciences, Biology Centre, Institute of Plant Molecular Biology, Branisovska
31, 37005 Ceské Budéjovice, Czech Republic; spak@umbr.cas.cz

Research and Breeding Institute of Pomology Holovousy, Ltd., Holovousy 129, 50801
Holovousy, Czech Republic

Vysokapacitni sekvenovani (HTS) rostlinné RNA bylo navrZzeno jako alternativa k
biologickému testovani virim podobnych patogent pfi certifikaci rozmnoZovaciho materialu
jabloni. Pouzili jsme HTS testovani certifikovanych podnozi jabloni M9, roubti z mate¢nych
stromd kultivart, komercnich a experimentalnich sadii a zahrad a aleji. HTS se nejlépe
osvédcila k odhaleni nejenom znamych (ApMV, ASGV, ASPV, ACLSV) ale i novych virt
(CCGaV, Snlv-1, ALV-1, ARWV-1), viroidi (AHVd) a sekvenci potencialn¢ novych virg.
RT-PCR a Sangerovo sekvenovani byly vyuzity pro ovéieni vysledki HTS. Pro rutinni detekci
virti byla efektivnéjsi qRT-PCR. NaSe vysledky naznacuji pouziti ptisnéjSiho testovani HTS
pro certifikaci podnozi a roubt jako Gi¢inného nastroje pro zlepseni hygienickych opatieni a
vy$si kvalitu rozmnozovaciho materiélu jabloni.

High-throughput sequencing (HTS) of plant RNA has been proposed as an alternative to
biological indexing of virus-like pathogens, for the certification of propagative apple material.
We employed HTS testing of the certified M9 apple rootstocks, budwood (grafts) from mother
trees of cultivars, commercial and experimental orchards, and alleys. HTS was proved best to
reveal both known (ApMV, ASGV, ASPV, ACLSV) and novel (CCGaV, SnlV-1, ALV-1,
ARWV-1) viruses and viroids (AHVd) and sequences of tentative novel viruses. RT-PCR and
Sanger sequencing were used for the verification of the HTS results. Nevertheless, gRT-PCR
was more effective for a routine detection. Our results suggest application of more rigorous
HTS testing for the certification of rootstock and budwood source plants as a powerful tool
improve sanitary measures for higher quality of apple propagative materials.

Granted by the program "Virology and Antiviral Therapy’ Strategy AV 21 of the Czech
Academy of Sciences.
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Holoparasitic plants of the genus Cuscuta: potential reservoirs and vectors of
phytopathogens

Denitsa Teofanoval, Bianka Marinova! & Lyuben Zagorchev?

YFaculty of Biology, Sofia University ,,St. Kliment Ohridski“,8 Dragan Tsankov Blvd., 1164
Sofia, Bulgaria, teofanova@biofac.uni-sofia.bg

Cuscuta spp. represent a large genus of widely distributed stem holoparasitic flowering plants
in the family Convolvulaceae. Because of their parasitic nature — they extract nutrients from
their hosts through a specialized vascular connection, called haustoria — they exert significant
negative impact on agriculturally important crops. A single Cuscuta plant can simultaneously
parasitize many host plants, often from different species, thus forming a link between them, and
allowing the movement of macromolecules. Besides organic compounds, this link is also a
potential highway for the movement of phytopathogens, including phytoplasma and viruses. To
assess the role of Cuscuta spp. as vectors of such, we tested by ELISA thirty-six populations,
belonging to four Cuscuta species from Bulgaria for the presence of four plant viruses. A
significant proportion of the populations of the introduced to the country Cuscuta campestris
were positive for Tomato Yellow Leaf Curl Virus, TYLCV (19%) and Cucumber Mosaic Virus,
CMV (30%). Furthermore, the Cuscuta campestris was also shown to be effective in
transmitting CMV to host plants in laboratory conditions. In the light of these findings, Cuscuta
spp. proved as an efficient reservoir and vector of plant viruses.

This study was financed by the European Union-NextGenerationEU, through the National
Recovery and Resilience Plan of the Republic of Bulgaria, project No BG-RRP-2.004-0008
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Real-time PCR pro detekci vyznamnych vira infikujicich rod Vaccinium

Real-time PCR for the detection of important viruses infecting the genus Vaccinium

Lucie Valentova, Martina Rejlova, Radek Cmejla

Research and Breeding Institute of Pomology Holovousy, Ltd., Holovousy 129, 50801
Holovousy, Czech Republic; valentova@vsuo.cz

Zéjem o péstovani kanadskych bortivek — brusnice chocholi¢naté (Vaccinium corymbosum) nardsta,
jak v oblasti produkénich vysadeb, tak i u zahradkaia. S tim souvisi i ¢astéj$i vyskyt viru a jejich
zvysené riziko pienost. Protoze se jedna o trvalé kultury, pro které jsou naklady na jejich péstovani
vysoké, mize byt pfitomnost virtt v bortivkach pro jejich produkci ekonomicky vyznamna. Virové
choroby se mohou na rostlinach projevovat fadou piiznak, od zcela bezpiiznakovych az po zdvazné,
kdy mohou zpiisobit tthyn rostlin. Preventivni ochranou proti témto patogeniim je testovani
zdravotniho stavu rozmnozovaciho materialu dle certifikatniho schématu, coz vede k produkci
zdravého vysadbového materidlu. V ramci nasi studie byly pro testovani péti virti boriivek (BRRV,
BSSV, BIShV, BIScV a BIMaV), na které se musi dle Provadéci smérice Komise (EU) 2020/177
povinné sledovat a testovat rozmnozovaci material, navrzeny simplexni detekéni systémy na principu
real-time PCR. Na zakladg literarni reserSe a dostupnych sekvenci v databazi byly navrzeny systémy
primerti a sond, pro které byla pomoci syntetickych standardii stanovena analytick4 senzitivita. Limit
detekce pro vSechny viry byl 5 kopii v reakci. Pro BRRV byl k dispozici pozitivni vzorek pochazejici
Z rostlinného materialu. Proto byla ovéfena specificita navrzeného real-time PCR systému pro detekcei
BRRYV porovnanim s dal$imi PCR detek¢énimi systémy, jejichZ primery byly navrzeny v jiné oblasti
virového genomu. U vSech diagnostickych systémi byla doposud zaznamenana 100% specificita. Do
budoucna bude vSech pét systémt multiplexovano a vysledny multiplexni detekéni systém bude
validovan dle EPPO standard PM 7/98 (5) Specific requirements for laboratories preparing
accreditation for a plant pest diagnostic activity.

Interest in growing highbush blueberries (Vaccinium corymbosum) is growing, both in production
plantings and among gardeners. This is associated with an increased incidence of viruses and their
increased risk of transmission. As these are perennial crops for which the cost of cultivation is high,
the presence of viruses in blueberries can be economically significant for their production. Viral
diseases can show a range of symptoms on plants, from completely symptomless to severe, leading
potentially to plant death. Preventive measure against these pathogens is to test the health of the
propagation material following a certification scheme, which leads to the production of healthy
planting material. In our study, simplex real-time PCR-based detection systems were designed to test
for five blueberry viruses (BRRV, BSSV, BIShV, BIScV and BIMaV) for which it is mandatory to
monitor and test propagation material according to EU Commission Implementing Directive (EU)
2020/177. Based on a literature search and available sequences in databases, primer and probe systems
were designed for which analytical sensitivity was determined using synthetic standards. The
detection limit for all viruses was 5 copies per reaction. For BRRYV, a positive sample was available
from plant material. Therefore, the specificity of the proposed real-time PCR system for BRRV
detection was verified by comparison with other PCR systems for which primers were designed in a
different region of the viral genome. So far, 100% specificity has been reported for all diagnostic
systems. In the future, all five systems will be multiplexed and the resulting multiplexed detection
system will be validated according to EPPO standard PM 7/98 (5) Specific requirements for
laboratories preparing accreditation for a plant pest diagnostic activity. Vyzkum byl financovan
z projektu Q124020033 Nérodni agentury pro zemé&délsky vyzkum MZe CR.
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Integrovana ochrana proti sverepu jalovému

Integrated control of Bromus sterilis

Miroslav Jursik, Michaela Kolarova & Josef Soukup

Faculty of Agrobiology, Food and Natural Resources, Czech University of Life Science in
Prague, Kamycka 129, Praha Suchdol, 16 500, Czech Republic; jursik@af.czu.cz

Svetep jalovy je prisné ozimy travovity plevel, ktery se dokdze uplatnit pouze v ozimych
plodinach. Intenzivné se §iii pfedevsim na pozemcich, kde se uplatiiuji minimaliza¢ni systémy
zpracovani pudy. K jeho regulaci v ozimé psenici je registrovano pomérné tzké spektrum
herbicidi, pficemz v ozimém je¢menu lze efektivné pouzit pouze herbicidy obsahujici i¢innou
latku flufenacet, kterd viak bude v EU brzy zakazana. Uginnost herbicidi ze skupiny ALS
inhibitor (metsulfuron, pyroxsulam a propoxycarbazone) se pohybuje mezi 70 a 90 %
Vv zavislosti na konkrétnim herbicidu, pouzité adjuvantu a povétrnostnich podminkach pred a
po jeho aplikaci. Zacinaji se vSak postupné vytvaret populace rezistentni k témto herbicidim.
Integrovany pfistupu k regulaci tohoto plevelného druhti je proto z dlouhodobého hlediska
nepostradatelny. Dulezité¢ je disledné potlacovat tento plevele v piedplodinach, ptredevsim
v ozimé fepce, kde lze pouzit listové graminicidy inhibujici ACCasu, které je vSak tfeba
aplikovat pfi teplotach nad 10 °C. V suchych podminkach je navic vhodné¢ kombinovat tyto
herbicidy s olejovym adjuvantem. Velmi dulezité je také efektivni vyuziti meziporostniho
obdobi, kdy je vhodné vytvofit ptiznivé podminky pro vzejiti svefepu. Vzeslé rostliny svefepu
je pak mozné zaorat nebo oSetfit glyphosatovym herbicidem. M¢élké kypteni neni k Uplné
eliminaci svefepu vhodné, nebot’ ¢ast rostlin regeneruje. Pti vyssi intenzit€ vyskytu je vhodny
pozdni vysev pSenice (druhd polovina fijna), coz ptindsi tyto vyhody: a) prodlouzeni obdobi,
kdy lze svefep potlacovat mechanicky ¢i glyphosatem; b) sniZeni intenzity vzchazeni svetepu;
c) pomalejsi dynamika rdstu svefepu na podzim — snadngj$i nacasovani podzimniho
herbicidniho oSetieni; d) obvykle lepsi vlahové podminky pro G¢innost pudnich herbicidi; e)
nizsi rastova faze svetepu pii jarnim herbicidnim oSetfeni (obvykle duben).

There has been a significant increase in the infestation of Bromus sterilis in the Czech Republic,
particularly in fields where reduced soil tillage systems are being used. The efficacy of ALS-
inhibiting herbicides (such as mesosulfuron, pyroxsulam, propoxycarbazone, etc.) ranges from
70 to 90 %, depending on the herbicide used, the adjuvant, and weather conditions shortly
before and after application. Moreover, the first resistant populations of B. sterilis to these
herbicides have been detected and more are expected to follow. Therefore, integrated methods
should be used for long-term effective control of this weed. It is crucial to effectively control
Bromus in previous crops, particularly in winter rape by herbicides which inhibit ACCase. After
harvesting the previous crop, it is important to prepare suitable conditions for Bromus
emergency by carrying out shallow tillage. The emergent plants of Bromus should be controlled
by using glyphosate or by plough tillage. Shallow tillage is not an effective method for
controlling Bromus plants, especially in wet soil conditions, because some plants can survive
this treatment. If the soil seed bank of Bromus is high, it is better to sow later (at the end of
October), which offers many advantages.
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Regulacia zaburinenosti v kukurici siatej (Zea mays L.)

Weed control in the corn (Zea mays L.)

Denis Onufer

Institute of Agronomic Sciences, Slovak Agricultural University in Nitra, Trieda Andreja Hlinku 2, 949
01 Nitra, Slovakia: denis.onufer@gmail.com

Maize is considered the queen of cereals and is one of the most important crops from a global point of
view. Every year it is cultivated worldwide an area of 194 million hectares (in Slovakia it is the second
most cultivated crop with an area of 150-200 thousand hectares). To achieve the best possible result, it
is very important to choose the right variety, location and, of course, the right way of herbicide treatment.
The aim of the work was the use of possibilities of chemical control of weeds and their analysis on plots
with sown corn. The regulation of weed species was monitored and the effectiveness of used herbicides
with specific active substances applied according to variants (pre-emergent, early-post-emergent and
post-emergent) was evaluated, as well. The experiment was carried out as part of the entire dissertation
at the PPD Inovec Volkovce company. The implementation took place on their standard plots with maize
sown according to the sowing plan. After an agreement with the agronomist, an area was set aside to be
only sown, and not further treated - neither mechanically or chemically. Chemical treatments were
carried out individually with the help of a hand sprayer. The implementation of the experiment was in
accordance with the methodology of EPPO PP1/181(5). Each variant had an area of untreated control,
which was covered with a sheet during herbicide application. Based on the use of available herbicides
and their using strategy, the variants were divided into pre-emergence treatment - immediately after
sowing, on the soil, post-emergence up to the 3rd corn leaf and post-emergence treatment up to the 6th
corn leaf. These methods of application are used the most in practice and are also sufficiently effective.
During the growing season, the weediness and effectiveness of the individual herbicides treatment were
evaluated after their application on the variants uniformly for 7, 14, 21 and 28 days, using the EWRS
Bonitation scale. In the 2023 and 2024 growing season the herbicides were used in the individual
variants as follows: VO: untreated control, V1: Wing P 4.0 l.ha?, V2: Lumax 537.5 SE 4.0 l.ha, V3:
Kelvin Quattro 0.44 kg.ha* + Dash 0.5 l.ha, V4: Principal Forte 0.44 kg.ha*+ Dash 0.5 l.ha?, V5:
Casper 55 WG 0.3 kg.hat+ Dash 0.5 |.hat, V6: Arrat 0.2 kg.ha* + Dash 0.5 .ha, V7: Laudis OD 2.2
I.Lha. In the V8 variant (technology of the PPD Inovec company), Callisto 100 SC 1 I.ha* + Milagro 4
SC l.ha!in combination with Saman 0.5 L.ha™. For all variants, a water dose of 400 I.ha™ was used to
obtain the best possible effect. The average yield (2023) achieved from each plot where the experiment
was carried out was 8.8 ton per hectare. During the 2023 season, weed species, such as Chenopodium
album , Anthemis arvensis, Echinochloa crus-galli and winter rapeseed were found in the corn stand. In
2023 the effectiveness of the used herbicides in variants V1 to V8 compared to the control was from
78,57% to 100% and the statistical difference between the variants was not evident, i.e. all used
herbicides worked very significantly on the declared spectrum of weeds compared to the untreated
control. In 2024 main weed species in the corn stand were Chenopodium album, Amaranthus retroflexus,
Echinochloa crus-galli, Veronica persica, Poa annua, Anthemis arvensis. Effectiveness of the used
herbicides was from 89,13% to 100% compared to the untreated control.
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Distribution and threat of field dodder on arable land in Slovakia
Peter Toth!, Monika Tothova?, Pavol Elias®, Denitsa Teofanova® Lyuben Zagorchev*

YInternational Network of Eco-Regions (IN.N.E.R.), Salerno, Italy

2Institute of Agronomic Sciences, Slovak University of Agriculture, Nitra, Slovakia

3Institute of Plant and Environmental Sciences, Slovak University of Agriculture, Nitra,
Slovakia

*Faculty of Biology, Sofia University ,,St. Kliment Ohridski“,8 Dragan Tsankov Blvd., 1164
Sofia, Bulgaria

Field dodder (Cuscuta campestris, Convolvulaceae, formerly Cuscutaceae) is an annual stem-
parasitic plant that reproduces by seeds, which can remain viable for more than three years.
Four species of the genus Cuscuta have been documented in Slovakia. The species include C.
epithymum, C. europaea, C. lupuliformis and C. campestris. The latter is an invasive species
native to North America. The first recorded instance of this species in Slovakia (Europe)
occurred in 1883. The species is widely distributed throughout Slovakia. A total of 63 localities
were identified during the study, which spanned the years 2012 to 2013. The species has been
recorded at altitudes ranging from 103 m (in Velké Trakany) to 241 m (in Gemersky Jablonec).
Dodder is a common parasite on several crops grown in Slovakia, including sugar beet (Beta
vulgaris), alfalfa (Medicago sativa), tobacco (Nicotiana tabacum), potato (Solanum
tuberosum), lentil (Lens esculenta), parsley (Pastinaca sativa) and onion (Allium cepa).
Additionally, the species has been observed to bloom on common ragweed (Ambrosia
artemisiifolia) in certain localities. The genus Polygonum, particularly P. aviculare, represents
the primary source of infestation. The infestation of crops by Cuscuta sp. has been demonstrated
to have a detrimental impact on crop yield, resulting in reduced crop size and quality. This
includes an observed decrease in the quantity and quality of the sugar content of sugar beet,
because of the interaction between the two. The difficulty in implementing biological control
measures and the potential contribution of climate change to its spread and subsequent damage
represent significant challenges.

The research was supported by the Scientific Grant Agency of the Ministry of Education,
Science, Research and Sport of the Slovak Republic VEGA 1/0467/22; the Slovak Research
and Development Agency under the Contract no. SK-BG-23-0019, and Bulgarian National
Science Fund, grant no. KP-06-Slovakia/5.
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Dokaze priroda zabranit’ tvorbe alergénneho pel’u ambrozie?

Can allergenic ragweed pollen be prevented by nature?
Peter T6th', Monika Tothova?, Jana S¢evkova®

International Network of Eco-Regions (IN.N.E.R.), Salerno, Italy

2Institute of Agronomic Sciences, Slovak University of Agriculture, Nitra, Slovakia

3Faculty of Natural Sciences, Department of Botany, Comenius University, Bratislava,
Slovakia

Hmyz viazany na ambro6ziu palinolisti sme monitorovali na Slovensku, v Taliansku a
Mad’arsku v rokoch 2014 — 2023 metodou smykania a individudlnymi prehliadkami rastlin.
Spolocenstva hmyzu boli vel'mi podobné (Coleoptera, Heteroptera, Diptera, Auchenorrhyncha,
Arachnoidea) a prevladali neSpecializované druhy. Oligofagna liskavka Ophraella communa
(Coleoptera: Chrysomelidae) na Slovensku eSte nebola zaznamenand. Okrem hmyzu sme
zaznamenali prvy vyskyt vinovnika Aceria artemisiifoliae (Acari: Eriophyoidea) na Slovensku
a je to druhy nalez vo svete. Ide o monofagny druh s potencialom pre biologickl regulaciu
alergénneho pel'u ambrozie palinoliste;.

Common ragweed (Ambrosia artemisiifolia L., Asteraceae) is a vigorous species that is difficult
to stop. Nevertheless, the question was whether and how pollen production could be prevented
under natural conditions. The huge screening by sweeping and visual observations was carried
out from 2014 to 2023 mainly in Slovakia (17 sites), Italy (4 sites) and Hungary (4 sites). The
species composition was quite similar in all sites across countries and habitats (Coleoptera,
Heteroptera, Diptera, Auchenorrhyncha, Arachnoidea) with dominance of generalists.
Oligophagous Ophraella communa was not present in Slovakia. Cicadas (Hemiptera:
Auchenorrhyncha) and true bugs (Hemiptera: Heteroptera) were among the most abundant
species in most locations. For example, in 2014 — 2023 we recorded 4562 specimens of cicadas
and identified 66 species from 9 families, one species was a new record for Slovakia, Eupteryx
florida: Kameni¢na-Balvany, 10. 9. 2014, 1 Q; Bukova, 24. 9. 2021, 1 &; Mala nad Hronom,
2.8.2020, 1 4. The second most abundant group were true bugs with 1270 specimens and 30
different species in 2020 — 2021. Most of the species recorded caused negligible damage to the
ragweed, but it served as an important alternative food source in the summer after the harvest.
In addition to the above insect quilt, a monophagous eriophyid mite, Aceria artemisiifoliae
(Acari: Eriophyoidea), was found in some localities. Infestation of the plants resulted in delayed
development of inflorescences, their reduced length and pollen production. This eriophyid mite,
the first recorded in Slovakia and the second in the world, could be considered as a potential
biocontrol agent to reduce pollen production. In 2022 and 2023, we monitored the Ambrosia
airborne pollen concentration in fields with and without eriophyid mite presence using a
volumetric Hirst-type pollen sampler. The highest pollen concentrations were recorded in Mala
nad Hronom both years, while the lowest concentrations were noted in Vel'ky Hore$ in 2022
and Kamenic¢na-Balvany in 2023. Pollen concentration depended on plant density in the fied.

The research was supported by the Scientific Grant Agency of the Ministry of Education,
Science, Research and Sport of the Slovak Republic VEGA 1/0467/22.
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Vyskyt druhu ambrézia palinolista — Ambrosia artemisiifolia L.

Occurrence of the species ragweed — Ambrosia artemisiifolia L.
Stefan Tyr

Slovak University of Agriculture in Nitra, Faculty of Agrobiology and Food Resources,
Institute of Agronomic Sciences, stefan.tyr@uniag.sk

In the years 2012 — 2022 a weed survey was conducted on farms in a conventional farming
system. The goal was to reveal the most harmful weeds as a significant biotic, environmental
stress factor on farms in corn canopies for grain in the corn, beet and potato production areas
of Slovakia. Fields were selected in all production regions of Slovakia. Actual weeding was
assessed prior to pre-emergence application of herbicides. Each field was screened on an area
of 1 m? with four replicates. Four randomly determined sample quadrants were located at least
20 m from the edge of the field and from each other. The level of infestation was evaluated
according to the average density of weeds per square meter. The obtained data from the farms
were statistically analyzed by correlation analysis in Tibco-Statistica-15.3.0. According to the
obtained data and the results of the weed survey, the most problematic weed was Ambrosia
artemisiifolia L., with a medium to stronger level of weeding of the stands in all production
regions in the stands of corn, sunflower, legumes and spring cereals. Actual weeding depends
on the production area of production. After control with herbicides, significant changes in the
weed flora were noted in terms of abundance and share of some weed species in the total weed
community. The dynamics of current weeding by Ambrosia artemisiifolia L. depends on the
climatic conditions of the corn, sugar beet and potato production area, the health status of the
pre-crop and the canopy. Weeds are always a problem in cornfields. The occurrence of Ambrosia
artemisiifolia L. in Slovakia increases with each growing season. Problematic chemical
regulation of the species Ambrosia artemisiifolia L. was shown in the following order in
legumes, sunflower, corn and cereals. The reasons can be found in the regulation of the species
with chemical preparations, as well as in the crop cultivation system with reduced tillage and
pre-crop. Previous studies on the possible spread of the species in relation to climatic conditions
and land management systems have been confirmed. The tendency is increasing, even though
we have effective substances available on the market for its chemical regulation. They can
quickly reduce yield, but management and control may be considered necessary to ensure crop
quality and yields. In all production areas, regulatory interventions of pre-emergent herbicides
are insufficiently effective. The originality of the result is in the mapping of the weed Ambrosia
artemisiifolia L. and its current weeding in the stands. The occurrence of ragweed is on the rise
in all regions of plant production in Slovakia. The likely cause of the spread is unsuccessful
control with soil herbicides, which have shown little or no effectiveness. Early post-emergence
and post-emergence preparations show higher efficiency in all production regions of Slovakia.
Ambrosia artemisiifolia L. remains a problematic weed in Slovak fields, for now.

Acknowledgment for the financial support of the project (VEGA 1/0467/22) Biological
regulation of allergenic pollen of common ragweed (Ambrosia artemisiifolia).
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Chemicka regulacia jednokli¢nolistovych burin v ozimnej pSenici

Chemical control of monocotyledon weeds in winter wheat
Stefan Tyr

Slovak University of Agriculture in Nitra, Faculty agrobiology and Food Resource, Institute
of Agronomy Science, stefan.tyr@uniag.sk

In the years 2021 — 2024 was conducted weed survey on the farms in conventional farming
system. The goal was to detect the most harmful weeds, as important biotic, environmental
stress factor, on the farms in the canopies of winter wheat in maize and sugar beet production
regions of the Slovak Republic. The fields were selected in all production regions of Slovakia.
An actual weed infestation was evaluated before preemergence application of herbicides.
Screening of each field was made on 1m? area with four replications. The four randomly
established sample quadrants were situated minimally 20 m from field margin and apart from
each other, respectively. The level of infestation was evaluated according to average density of
weeds per square meter. Obtained data from farms was statistically analyzed by correlation
analysis in Tibco-Statistica-13.5.0. According to the obtained data and results of weed survey
the most troublesome weeds with the heaviest weed infestation level of winter wheat stands
were in maize production region: Apera spica venti (L.) Beauv., Bromus spp., Avena fatua L.;
in sugar beet production region: Apera spica venti (L.) Beauv., Bromus spp., Avena fatua L.
and Elytrigia repens (L.) P. Beauv. An actual weed infestation depends on production region.
After herbicides control the significant changes in weed flora were noted in term of abundance
and share of some weed species on total weed community. The dynamics of actual weed
infestation depend on climate conditions of maize, sugar beet production region, fore crop and
canopy health condition stands. Weeds are always a problem in winter wheat stands. They can
rapidly reduce the yield of winter wheat, but management and control may be considered
necessary to safeguard crop quality and yield. In all areas, the regulatory interventions of pre-
emergent herbicides are insufficiently effective. It was necessary to carry out spring corrective
measures. The effectiveness of the active substances used was evaluated by Abbott's formula
before harvesting winter wheat (46.75 to 90.00%). The effectiveness of the regulatory chemical
intervention was different. The highest share of efficiency was in applications during autumn
and spring treatment when alternating active substances such as: Mefenpyr (90.0 gkg™') +
Mesosulfuron (43.4 gkg') + Propoxycarbazone (63.9 gkg'); Mesosulfuron (45.0 gkg') +
Thiencarbazone-methyl (15.0 gkg™') + Mefenpyr-diethyl (112.5 gkg™'); Propoxycarbazone
663.0 gkg! (66.3 % hm) Amidosulfuron (100.1 g1") + Iodosulfuron (23.3 g.1'") + Mefenpyr
(212.4 g.I'Y) and Iodosulfuron (8.4 gkg') + Mefenpyr (135.0 gkg") + Mesosulfuron (43.74
g kg) + Thiencarbazone-methyl (21.7 gkg™'). Regulation of Elytrigia repens (L.) P. Beauv.
was the most effective application of the total preparation after harvest. Based on long-term
observations, it can be concluded that the occurrence and weeding of winter monocotyledonous
weeds (Apera spica venti (L.) Beauv. and Bromus spp.) spring monocotyledon weed (4vena
fatua L.) and perennial monocotyledon weed Elytrigia repens (L.) P. Beauv. is closely related
to the technology of soil cultivation on the site and the sowing procedure in location farms.

Acknowledgment for the financial support of the project: VEGA 1/0467/22) Biological
regulation of allergenic pollen of common ragweed (Ambrosia artemisiifolia).
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Struktura vegetace vinic podle ekosystémovych a kulturnich funkci

Structure of vineyard vegetation according to ecosystem and cultural functions

Jan Winkler!, Petra Martinez Barroso?, Katefina Pevna® &, Lenka Kamanova*

!Department of Plant Biology, Mendel University in Brno, Zemedelska 1, 613 00 Brno, Czech
Republic; jan.winkler@mendelu.cz

2Department of Applied and Landscape Ecology, Mendel University in Brno, Zemedelska 1,
613 00 Brno, Czech Republic

3Department of Senior Education, Institut of Lifelong Learning, Mendel University in Brno,
Zemedelska 5, 613 00 Brno, Czech Republic

“Department of Social Science, Institut of Lifelong Learning, Mendel University in Brno,
Zemedelska 5, 613 00 Brno, Czech Republic

Vinice jsou vyznamnym prvkem v kulturni krajin€ jizni Moravy. Vegetace ve vinicich ma velky
vyznam a poskytuje jak pude¢, tak i vinicim a lidem ekosystémové funkce, mezi které patii zdroj
potravy pro opylovace, produkce kysliku nebo obohaceni pidy o vzdusny dusik. Vegetace také
zabranuje vétrnym a vodnim erozim, ptfedchéazi nechténé evaporaci a reguluje vyskyt patogent
a Skidch. Nekteré druhy rostlin je moZné vyuzit k lékatskym ucelim. V neposledni fadé
vegetace plni i sluzby estetické, které zvysuji turistickou atraktivitu lokality. VVegetace ve vinici
ptedstavuje velmi zajimavy vyukovy prostor pro vzdélavani a tim poskytuje zajimavou kulturni
funkci. K identifikaci druht rostlin jsou vyuzivany lidské smysly jako zrak, hmat a Cich.
Fyzicky pohyb, pouceni o znacich rostlin a vyuZiti lidskych smysli motivuje lidskou pamét’ a
vyvolava vzpominky. Mnohostrannd stimulace umozZiuje lepSi zapamatovani novych
informaci. Poznavani vegetace vinic vyvolava riiznorodé interakce, které jsou velmi dilezité
ve vzdelani nejen studentli, odborné vetejnosti, ale 1 seniorti.

Vineyards are an important element of the cultural landscape of South Moravia. Vegetation in
vineyards is very important and provides ecosystem functions to both the soil, the vineyards
and people, which include a food source for pollinators, oxygen production or enrichment of
the soil with atmospheric nitrogen. Vegetation also prevents wind and water erosion, unwanted
evaporation and regulates the occurrence of pathogens and pests. Some types of plants can be
used for medicinal purposes. Last but not least, vegetation provides aesthetic services that
increase the tourist attractiveness of the locality. The vegetation in the vineyard represents a
remarkable teaching space for education and thus provides an interesting cultural function.
Human senses such as sight, touch and smell are used to identify plant species. Physical
movement, learning about the plant traits and using the human senses motivates human memory
and evokes memories. Wide-ranging stimulation enables better memorization of new
information. Learning about the vegetation of vineyards provokes diverse interactions, which
are crucial in the education of not only students, the professional public, but also elderly
citizens.

This research was created within the project: Erasmus+ 60: 2021-1-FR01-KA220-HED-
00032112
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Vplyv superabsorpcného polyméru na ucinnost’ pesticidov pri oSetreni semien jaCmena
jarného proti helmintosporiovej Skvrnitosti

The effect of superabsorbent polymer on pesticide efficacy in spring barley seed
treatment against common root rot

Miroslava Hrdlicoval, Marcela Gubi$oval, Martina Hudcovicova® & Peter Cilik'?

Y Narodné polnohospoddrske a potravindrske centrum, Vyskumny tstav rastlinnej vyroby,
Bratislavska cesta 122, Piestany, 921 68, miroslava.hrdlicova@nppc.sk

2 Univerzita Komenského v Bratislave, Prirodovedecka fakulta, Katedra molekularnej biologie,
Mlynska dolina, [lkovicova 6, 842 15 Bratislava

Sucho je jednym z najzévaznejSich environmentalnych stresov ovplyviujucich produktivitu
rastlin. V sucasnosti siivisi nedostatok vody najmé so zmenou klimy a stapajucou spotrebou
vody sposobenou rastom populdcie a zvySenymi narokmi v priemysle, pol'nohospodarstve a
domacnostiach. Superabsorpéné polyméry (SAP) maji potencial zlepSit schopnost’ pody
zadrziavat’ vodu a znizit’ vplyv stresu zo sucha na rastliny. SAP pdsobia ako zdsobarne vody,
ktoré absorbuju vodu zo zavlazovania a zrazok. Ich aplikacia vo forme obalu semena zohrava
ulohu najmé pocas kritického obdobia klicenia semien a vzchadzania rastlin. V naSej praci sme
sa zaoberali hodnotenim vplyvu obalovania semien SAP Aquaholder®Seed na fungicidny
ucinok moridla proti hubovému patogénu Bipolaris sorokiniana (Sacc.) Shoemaker.

Zaverom mozeme konStatovat, Ze oSetrenie semien SAP za icelom zlepSenia klicenia semien
v podmienkach sucha nemalo negativny vplyv na G€innost’ ochrany moridlom proti hubovému
patogénu B. sorokiniana. Pouzité moridlo vyrazne znizilo prejavy symptémov ochorenia na
rastlinach, a to z hl'adiska vizualneho hodnotenia symptomov aj mnoZstva patogénnej DNA v
rastlinnych pletivach, ale uplne nezabranilo infekcii rastlin. Vizualne symptémy ochorenia boli
slabSie u oSetrenych semien oboch kultivarov v porovnani s kontrolnymi semenami, bez
rozdielov medzi oSetrenim moridlom samotnym a moridlom+SAP. Pri kombinovanom oSetreni
moridlom+SAP bolo dokonca u jednej z odrod detegované vyrazne niz$ie mnozstvo patogénne;j
DNA.

Drought is one of the most severe environmental stresses for plant productivity. Currently, the
lack of water is mainly related to climate change and rising water consumption caused by
population growth and increased demands in industry, agriculture, and households.
Superabsorbent polymers (SAP) have the potential to improve soil water-holding capacity and
reduce the impact of drought stress on plants. They act as water reservoirs that absorb water
from irrigation and rainfall. The application of SAP as a seed coat plays a role during the critical
period of seed germination and seedling emergence. In our work, we dealt with the assessment
of seed coating SAP Aquaholder®Seed influence on the fungicidal effect of the mordant against
the fungal pathogen Bipolaris sorokiniana (Sacc.) Shoemaker.

In conclusion, we can summarize, that SAP seed treatment in order to improve seed germination
in drought conditions did not have a negative effect on the effectiveness of the mordant in
protection against the fungal pathogen B. sorokiniana. The used mordant significantly reduced
the manifestation of disease symptoms on plants, both in terms of visual assessment of
symptoms and the amount of pathogenic DNA in plant tissues, but it did not completely prevent
plant infection. Visual disease symptoms were weaker in treated seeds of both cultivars
compared to control seeds, with no differences between treatments with mordant alone and SAP
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+ mordant. In the combined treatment with SAP + mordant, a significantly lower amount of
pathogenic DNA was even detected in one of the varieties.

This research was funded by the European Regional Development Fund under the Programme

Interreg V-A SK-CZ, project “Use of superabsorbent polymers (SAP) as an innovative tool to
mitigate the effects of climate change in agriculture”, project ITMS: 304011Y185.
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