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Cross-species  statistics to infer host-parasite interactions using genome-wide
polymorphism data

Sona John!, Hanna Markle!?, Lukas Metzger!, Aurélien Tellier!

Professorship for Population Genetics, School of Life Sciences, Technical University
of Munich, Germany; aurelien.tellier@tum.de
2Department of Biology, New York University, New York, USA

Coevolution is driven by genotype x genotype (G x G) interactions between hosts and their
symbionts. While identifying the genes underpinning these interactions can be undertaken using
host-parasite genome co-GWAs, deciphering the sign and magnitude of these interactions is
so far only possible using experiment approaches. To tackle this limitation, we develop a new
theoretical framework and set of statistical indices based on genome data of infected and
non-infected hosts sampled from a wild population, along with the pathogen strains extracted
from each infected host. We compare the value of each index with neutral expectations in order
to 1) assess how many G x G interactions are biologically relevant, and 2) infer the sign
and direction of the underlying model of interaction between host and parasite alleles.
As a proof of principle, we apply our method to a set of previously published data of 451 human
European individuals and the matching infecting parasites strains of the HCV virus, as well
as 503 genomes of uninfected European individuals. We demonstrate that less than 50 host SNP
X parasite amino acid associations are relevant G X G interactions, and those, even at the MHC
genes, do not follow a matching-allele but gene-for-gene or parasite infectivity models
of interactions. In the light of the recent history of HCV infections in Europe, we show that
1) hosts do not possess any resistant allele, and 2) the parasite evolves to match the host allele
frequencies with only 5 to 17 parasite amino acids being key for infection and exhibit significant
G x G interactions. Our method paves the way to study plant-pathogen coevolution using full
genomes of infected and non-infected hosts and their pathogens in wild populations



Towards a uniform logically consistent analysis of population structure and variation
of plant pathogens

Evsey Kosman

Institute for Cereal Crops Research, The George S. Wise Faculty of Life Sciences, Tel Aviv
University, Israel; kosman@post.tau.ac.il

Valid comprehensive inferences in study of variation of a given system can be reached only
if selected approaches to data analysis are able to utilize correctly and consistently all available
information. A chain of successive steps for exhaustive descriptive analysis
of different facets of variation of hierarchically organized population is considered. All methods
and metrics are based on proper assessments of dissimilarities between individuals for different
types of data (virulence, molecular, functional data etc.) and distances between populations.
Discussion of logical inconsistency, irrelevance and drawbacks of commonly used frameworks
of data analysis encompasses examples and alternative solutions.
This research addresses the following main issues.
1. Attributes of population variation and structure.
1.1. Different facets of variability.
1.2. Structure of biological systems.
1.3. Initial hierarchical level - variation within a population.
1.3.1. Dispersion within a population.
1.3.2. Diversity within a population.
1.3.3. Dispersion-based variation within a population.
1.3.4. Singularity/Redundancy of individual types.
1.4. Initial hierarchical level - variation among populations.
1.4.1. Differentiation among populations.
1.4.2. Distance between populations.
1.5. Next hierarchical level - variation within a total population (TP).
1.5.1. Dispersion of populations (within TP).
1.5.2. Dispersion-based variation of populations (within TP).
1.5.3. Singularity/Redundancy of populations (within TP).
1.6. Next hierarchical level - variation among subsets of populations (within TP).
1.6.1. Differentiation among subsets of populations (within TP).
1.6.2. Distance between subsets of populations (within TP).
1.7. Clustering and hierarchical variability.
2. Virulence markers — virulence structure and variability.
2.1. Variation of plant—pathogen interaction with infection type data.
2.2. Linkage disequilibrium and employment of proper methods and metrics.
2.3. Effective number of different populations and virulence polymorphism.
3. Molecular markers — genetic structure and variability with SNPs and SSRs.
4. Functional traits — trait-based structure and variability.



In footsteps of G. J. Mendel and N. 1. Vavilov — exploitation and utilization of plant genetic
resources in plant resistance breeding against pathogens and pests. Case study: lettuce
(Lactuca spp.)

Ale§ Lebeda', Eva Kiistkova', Miloslav Kitner!, David A.C. Pink?

!Department of Botany, Faculty of Science, Palacky University in Olomouc, Oloumoc-Holice,
Czech Republic; ales.lebeda@upol.cz
’Harper Adams University, Newport, Shropshire, United Kingdom

Exploitation and utilization of plant genetic resources in plant resistance breeding against
pathogens and pests is based on fundamental principles elaborated by G. J. Mendel (genetics)
and N. I. Vavilov (collecting and exploration of crop wild relatives /CWR/ germplasm). In this
contribution we summarize some historical consequences of G. J. Mendel and N. 1. Vavilov life
and scientific contributions, general aspects and specific challenges related to the plant diversity
(protection, collecting and storing, exchange, legislation aspects), and the role of plant genetic
resources of CWR in crop improvement, Case study is aimed at lettuce Lactuca sativa L.
and its CWR, and their role in lettuce resistance breeding. Approaches developed and applied
by the team in Department of Botany (Palacky University in Olomouc, CR) include monitoring,
field trips, and collecting; regeneration (multiplication) and long-term seed storing;
morphological assessment (evaluation) of plants during their regeneration; DNA profiling;
screening for important traits (e.g. downy mildew, powdery mildew); Interspecific
hybridization; integration and publication of data — scientific papers, books, lectures, training
courses; international cooperation — exploitation of useful traits of wild Lactuca spp. germplasm
in lettuce breeding. Available literature data on sources of resistance within wild Lactuca spp.
are presented. Approaches to exploitation of wild Lactuca spp. in lettuce resistance breeding
are summarized together to examples of lettuce cultivars issued from interspecific
hybridization. Future prospects and challenges: a) research of resistance of wild Lactuca
germplasm is still in the beginning in the relation to many important diseases and pests
of cultivated lettuce; b) genetics of interactions is mostly not known; c) mechanisms
of resistance are very poorly known; d) multiple disease and pest resistance was not studied
in detail yet; e) pyramiding of race-specific resistance genes should be considered; f)
exploitation of non-host resistance need more theoretical research as well se practical
exploitation in lettuce breeding; g) strategy of durable resistance must be elaborated; h) new
technologies (genetic mapping and re-sequencing) offer new ways to screen germplsm
collections.



Population genetics of Zymoseptoria tritici causing septoria tritici blotch on wheat
Bruce McDonald

ETH Zurich, Institute of Integrative Biology, Zurich, Switzerland;
bruce.mcdonald@usys.ethz.ch

Population genetics provides powerful insights into the biology, history and evolutionary
ecology of plant pathogens that can be utilized to develop and improve disease management
strategies. Septoria tritici blotch (STB) is distributed worldwide and is currently the most
damaging disease on wheat in western Europe. As a result of intensive population genetic
studies conducted over the last 30 years, we have learned much about the biology
and evolutionary ecology of Zymoseptoria tritici. Z. tritici first emerged as a pathogen of wheat
via host tracking in the Fertile Crescent around 10,000 years ago during the domestication
of wheat. After its emergence, the pathogen followed wheat cultivation as it spread across
Eurasia and Africa, probably moving on infected seed and straw, and eventually arrived
in the New World (the Americas and Australia) as it was colonized by Europeans who planted
wheat. Z. tritici has a mixed reproduction system characterized by splash-dispersed conidia
and air-dispersed ascospores, with 2—-3 cycles of sexual reproduction and 3-6 cycles of asexual
reproduction occurring during a typical growing season. Wind-dispersed ascospores provide
high levels of gene flow that unite large geographical regions into single pathogen populations.
This high regional gene flow diminishes the effectiveness of crop rotations and requires
the implementation of region-wide management strategies to minimize STB losses.
A moderately infected wheat field contains a high level of genetic diversity, with a single
hectare containing ~8 million unique genotypes that produce ~5 trillion spores that include
~70 million mutated pycnidiospores encoding new traits such as fungicide resistance
or virulence or adaptation to warmer temperatures within each hectare. Most of the high levels
of phenotypic diversity observed in field populations comes from the standing genetic diversity
already existing in those fields, indicating that each infected field has the potential to generate
unique mutations encoding resistance to deployed fungicides and virulence against deployed
STB resistance genes. Durable chlamydospores are likely to make a long-lasting contribution
to genetic diversity in wheat fields globally. Qst/Fst comparisons of global field populations
led to identification of locally adapted quantitative traits, such as thermal tolerance
and fungicide resistance, and illustrated that populations can become locally adapted despite
high levels of gene flow. Field experiments using mark-release-recapture experimental designs
showed that host specialization can emerge during a single growing season and also showed
that variety mixtures can stabilize pathogen populations. Experimental crosses coupled
with population genomics and new phenotyping technologies enabled the use of QTL mapping
to determine the genetic architecture of several quantitative traits, leading to identification
and cloning of several novel genes affecting those traits, including the first pathogen gene
shown to encode quantitative virulence. These crosses also provided the first evidence
for pleiotropy and trade-offs among quantitative traits. Population genomics analyses of global
populations coupled with high-throughput automated phenotyping enabled GWAS analyses
that identified new candidate genes for several quantitative traits. These analyses also illustrated
that trade-offs occur for many traits, including virulence and fungicide sensitivity. These trade-
offs can be exploited to develop more sustainable management of STB based on the principles
of dynamic diversity.



Gregor Mendel-life, discoveries, and their reflections in plant sciences
Petr Smykal

Department of Botany, Faculty of Sciences, Palacky University in Olomouc;
petr.smykal@upol.cz

This year we have been celebrating the 200" anniversary of Gregor Mendel’s birth. Johann
Mendel was born on July 20, 1822, to Anton and Rosine Mendel, on his family’s farm, in what
was then Heinzendorf (Hyncice), in Silesia, at that time Habsburg monarchy. He was soon
recognized as a smart student and received his education at a local school, secondary school in
Troppau (Opava), the Piarist colleague at Lipnik nad Be¢vou and finally at the Philosophical
Institute in Olomouc University (1840-43). This later stay was arguably one of the most
influential in his life, as he met several important teachers there, who introduced him
to mathematics, physics and biology including hereditary issues studied on sheep. Moreover,
he was recommended to the Augustinian order at the St. Thomas Monastery in Brno, which he
joined in 1843 and was given the name Gregor. At that time, the monastery was a cultural center
for the region, and Mendel was immediately exposed to the research and teaching of its
members, and also gained access to the monastery’s extensive library and experimental
facilities. He was sent to Vienna university, to formalize his teaching position. Although he
failed to make final exams, this stay has formed his knowledge in various disciplines.

He is world known for his experiments on pea, which he wisely chose as model to study
the transmission of hereditary traits in plant hybrids. He cross-fertilized pea plants that had
clearly opposite characteristics and, after analyzing his results, reached two of his most
important conclusions: the Law of Segregation, which established that there are dominant
and recessive traits passed on randomly from parents to offspring, and the Law of Independent
Assortment, which established that traits were passed on independently of other traits
from parent to offspring. He also proposed that this heredity followed basic statistical laws. His
discoveries have paved the beginning of today’s genetics.

In the presentation, I will discuss Mendel’s research activities besides the famous pea
experiment, and his motivation in the context of a view of hereditary transmission at that time.
We have now quite clear evidence that his experiments on Hieracium, commonly viewed
and interpreted as a failure, were in fact conducted in order not to recapitulate pea experiments
but to understand the principles of speciation.

Moreover, I will show examples of Mendel’s interest in practical aspects of life, including
agriculture, contrasting to many scholars of that time. His work is arguably one of the most
formative for today’s biology and provided the elementary step for scientific breeding.
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Experimentalna agroinfekcia réznych druhov rastlin infekénym klonom virusu Sarky
slivky

Experimental agroinfection of different plant species with infectious clone of plum pox
virus

Adam Achs, Miroslav Glasa & Zdeno Subr
Biomedicinske centrum SAV, Virologicky ustav, Bratislava; adam.achs@savba.sk

Prirodzeny hostitel'sky okruh virusu Sarky slivky (PPV) zahfia késtkoviny rodu Prunus, jeho
replikacia vSak bola popisand aj v niektorych druhoch bylin. Testovali sme citlivost’ deviatich
bezne rozsirenych rastlinnych druhov voci experimentalnej agroinfekcii infekénym cDNA
klonom PPV. Vnimavost’ niektorych z nich k PPV uz bola v minulosti zistend (mak siaty,
d’atelina Iu¢na, hviezdnik ro¢ny, pupava lekarska), u zvySnych testovanych druhov doposial’
nebola popisana (Spenat siaty, Stiav kysly, datelina purpurova, lopich vacsi, Salat siaty).
Ako kontrolné hostitel'ské druhy PPV boli infikované semenace slivky domacej a rastliny
N. benthamiana.

V naSich experimentoch bola infekcia vacSiny testovanych druhov neuspe$na. Okrem
N. benthamiana bola infekcia PPV navodena v slivke domacej (lokalna infekcia), maku siatom
(systémova infekcia) a Spenate siatom (lokélna infekcia). NaSa praca prvykrat demonstrovala
moznost' agroinfekcie ovocnych drevin rodu Prunus. Infekcia maku siateho PPV bola
vV minulosti popisand len na zaklad¢ biologickych experimentov. Nase vysledky dokazali PPV
Vv rastlinach maku Western blotom a RT-PCR. Lokalizovana infekcia PPV bola tiez pozorovana
V pripade Spenétu siateho, ktory tak moZze predstavovat’ nového experimentalneho hostitel'a
PPV.

Natural host range of plum pox virus (PPV) includes stone fruit trees (Prunus sp.). However,
replication of PPV has been also observed in several herbaceous species. Here, we tested
the susceptibility of nine commonly spread plant species to experimental agroinfection
with infectious cDNA clone of PPV. Some of them have already been demonstrated
to be susceptible to PPV infection (opium poppy, common dandelion, red clover, annual
fleabane), while no information about the susceptibility of other tested species was available
(spinach, common sorrel, crimson clover, greater burdock, lettuce). Plum seedlings
and N. benthamiana plants were included in the test as known PPV hosts.

Infection of most tested species was unsuccessful. Besides N. benthamiana, PPV infection was
observed in plum (local infection), opium poppy (systemic infection) and spinach (local
infection). Thus, we provided the first report of successful agroinfection in stone fruit trees
of the genus Prunus. In past experiments, the evidence of PPV infection in opium poppy relied
only on biological experiments. Our results for the first time confirmed the presence
of PPV in opium poppy both by Western blotting and RT-PCR. Lastly, a localized PPV
infection has been observed in inoculated spinach leaves following agroinfection. Our findings
hence suggest a new potential experimental host of PPV.

The research was supported by the grant 2/0003/22 from the Scientific Grant Agency
of Ministry of Education and Slovak Academy of Sciences (VEGA).



Rastlinny virus s chimérickym genémom — biologicky bezpeé¢ny a stabilny RNA templat
ako nastroj pri diagnostike virusovych patogénov ¢loveka

Plant virus with a chimeric genome — biologically safe and stable RNA template as a tool
at diagnosis of human viral pathogenes

Adam Achs & Zdeno Subr
Biomedicinske centrum SAV, Virologicky ustav, Bratislava; zdeno.subr@savba.sk

Gendm rastlinného virusu mozno vyuzit' ako nosi¢ cudzorodej sekvencie na Standardizaciu
molekularnych detekénych metdd pre rozne patogény. V pripade RNA virusov tento pristup
poskytuje pre ¢loveka neinfekény, enkapsidaciou stabilizovany templat RNA. Virusovy vektor
umoznuje systémovu infekciu rastlin a vysoku akumulaciu produktu, vyhodou je aj pomerne
jednoducha purifikacia viriénov.

Do infekéného cDNA klonu virusu Sarky slivky (PPV) sme vlozili 453 nt fragment génu pre
hemaglutinin virusu chripky A, 447 nt fragment génu kédujiiceho protein Spike SARS CoV-2
a573 nt fragment génu nukleoproteinu SARS CoV-2. Vsetky konstrukty sme klonovali
v E. coli, elektroporaciou preniesli do Agrobacterium tumefaciens a suspenziou agrobaktérii
infiltrovali listy Nicotiana benthamiana. Vo vsSetkych pripadoch sa chiméricky virus
Vv rastlindch replikoval a systémovo S$iril. Typické priznaky ochorenia sme pozorovali cca
od siedmeho dia po infekcii, imunochemickd analyza dokézala vysoku koncentraciu PPV
v rastlinnych pletivach a sekvendcia potvrdila pritomnost’ vloZzenych sekov v jeho genome.
Dva tyzdne po infekcii sme z rastlin purifikovali viriony nestice modifikovani RNA, ktoré sme
nasledne pouzili na RT-PCR so $pecifickymi primermi. Purifikované preparaty mozno vyuzit
jednak ako pozitivne kontroly pri molekularnej diagnostike, jednak pre cielené experimenty
pri optimalizécii detekcie patogénov v environmentalnych vzorkach.

The genome of a plant virus may be used as a foreign sequence carrier to prepare for humans
noninfectious and nontoxic material for standardization of molecular methods to detect various
pathogens. Such approach is favourable especially for RNA viruses, as it produces
the same type of detected molecule (RNA) with comparable stability in the environment
as the target pathogen (due to its encapsidation). Another advantage of viral vectors is systemic
infection of plant tissues and massive accumulation of the product in planta, as well as relatively
simple virion purification.

We inserted various exogenous sequences into the infectious cDNA clone of plum pox virus
(PPV), viz. a453 nt fragment of influenza A virus hemagglutinin-coding gene, a 447 nt
fragment of SARS CoV-2 Spike protein gene and a573 nt fragment of SARS CoV-2
nucleoprotein gene. The constructs were cloned in E. coli and electroporated
to Agrobacterium tumefaciens which suspension was infiltrated into leaves of Nicotiana
benthamiana plants. In all cases the chimeric virus replicated and systemically infected
the plants. Typical symptoms were observed approximately from the seventh day post infection,
immunochemical analysis proved high concentration of PPV in plants and sequence analysis
confirmed the presence of inserted fragments in its genome. Two weeks post infection
the virions bearing modified RNA were purified from the plants and used for specific RT-PCR.
Purified preparates may be applied as positive controls at molecular diagnostics, as well
as at experiments directed on optimizing the pathogen detection in environmental samples.

The research was supported by the grant 2/0003/22 from the Scientific Grant Agency
of Ministry of Education and Slovak Academy of Sciences (VEGA).



Current status of viruses infecting pumpkins fields and their occurrence in weeds
in the Czech Republic

Karima Ben Mansour!, Jan Kazda®, Lenka Grimova®, Marcela Kominkova?, Petr Kominek?,
Miloslav Zouhar! & Pavel Rysanek®

!Department of Plant Protection, Czech University of Life Sciences, Prague, Czech Republic;
2Crop Research Institute, Prague, Czech Republic; Karina79@hotmail.fr

A survey for major viruses infecting pumpkins and potential reservoirs was performed
in the warmest region of the Czech Republic. Samples from 349 pumpkins and 247 weed host
species belonging to 14 different families were collected and tested serologically
for the presence of five major viruses. The preliminary results showed that CMV was the most
prevalent for pumpkin samples, with the highest incidence rate of 79.6%, followed by WMV
and ZYMV, which had almost the same incidence rate of 65%. SQMV was the least present,
with 7.2% of samples tested positive for it. 13.4% of samples tested positive for CABYV.
The predominant type of infection is a double infection, with 36.9%. The preliminary screening
of five viruses in the different weed host species showed that more than 1/3 of these samples
tested positive. A single infection occurred in wild plants more often than multiple infections.
Some weed host species that were not positively tested during previous surveys currently seem
to host viruses. The presence of new natural hosts in the Czech Republic and the change in viral
species frequency compared to previous surveys (Svoboda, 2011) would provide important
support for the national virus management program.

Reference: Svoboda J, 2011. Pathogenic viruses on cucurbitaceous vegetables and their spread
in the Czech Republic. Acta Horticulturae, 917: 309-315.



Molecular characterization of German Grapevine pinot gris virus isolates indicates
genetic variability

Karima Ben Mansour'?, Noemi Messmer®, Rene Fuchs®, Thierry Wetzel?, Pavel Rysanek!
& Patrick Winterhagen?

!Department of Plant Protection, Czech University of Life Sciences, Prague, Czech Republic
2Department of Nematology and Virology, DLR Rheinpfalz, Institute of Plant Protection,
Neustadt/Weinstr, Germany

3State Institute of Viticulture and Enology, Freiburg, Germany

Grapevine pinot gris virus (GPGV) is a member of the Trichovirus genus, with a positive single-
stranded RNA genome. Previously, the virus was isolated from symptomatic grapevines
in northern Italy (Giampetruzzi et al, 2012). Following that, the virus was reported from many
grapevine growing regions in various countries around the world. Only one GPGV full-length
sequence

from Germany is available at the NCBI GenBank (Reynard et al, 2016) and a gap of information
about the German virus population is filled with this work. GPGV isolates were obtained
from symptomatic and randomly sampled asymptomatic grapevines and used for molecular
analysis. The current findings concentrate on the MP/CP coding region of 62 German isolates
in order to align them with available sequences from NCBI Genbank for phylogenetic
characterization. The MP/CP coding region of the German GPGV isolates revealed that their
pairwise identity ranged from 93.2 to 99.8% and that they clustered with isolates from different
geographical regions. Six German isolates (Mon-S-305, Mon-S-304 and HS1, HS2, HS4, HS5)
are divided into two sub-clades. Premature stop codons at positions 6685 and 6688 were found
in approximately one-third of the German isolates studied. These isolates cluster
with the previously described symptomatic isolates from Italy. The results of the SLAC method,
which was implemented within the datamonkey web application, show that the MP/CP coding
region was under a predominant negative influence, indicating a purifying selection that
functions to remove deleterious mutations.

References: Giampetruzzi A. et al., 2012. Virus Research, 163: 262—-268.

Reynard J.S. et al., 2016. Disease Notes, 100: 2545.



Biologicka kontrola bakterii rodu Xanthomonas u rajéat pomoci lytickych bakteriofagia
Biological control of Xanthomonas spp. in tomato by lytic bacteriophages
Sara Brazdova?!, Karel Petrzik! & Maria Kocanova?®

Biologické Centrum AV CR, V. V. i., Ceské Budéjovice; sara.brazdovall@gmail.com
27ahradnicka fakulta, Lednice, Mendelova univerzita v Brné,

Rajée jedlé (Solanum lycopersicum L.) je velmi oblibenou potravinou a dilezitym zdrojem
minerdlnich latek a vitamind. Rostliny vSak infikuje fada patogend, vedle devastujicich
puvodct plisni a hub (Phytophthora infestans, Alternaria solani) a virdz (napt. TSWV, ToMV)
stejné tak i vyznamné bakteridzy, napi. bakterialni vadnuti rajéete zptisobené Clavibacter
michiganensis ssp. michiganensis a bakterialni skvrnitost rajcat zpisobena bakteriemi rodu
Xanthomonas, resp. kmeny X. euvesicatoria (Xe), X. vesicatoria (Xv) a X. gardneri (Xg).
Kontrola bakteridlnich onemocnéni byla tradicné zaloZena na pouzivani antibiotik a pripravki
na bazi médi. V dnesni dobé je pouzivani antibiotik pro ochranu rostlin nemozné, navic existuji
kmeny Xanthomonas k antibiotikiim rezistentni. Proto se musime zaméfit na alternativni
moznosti ochrany rostlin.

Bakteriofagy jsou povazovany za pfirozené predatory bakterii, ktefi se navic v pfirodé¢ bézné
vyskytuji. Jsou velmi specificti ke svym hostitelim, se kterymi se spoleéné vyvijeli.
Pro biologickou ochranu jsou nejvhodnéjsi lytické fagy s Sirokym spektrem hostiteld.

Proti bakteriim rodu Xanthomonas bylo objeveno vice nez 100 riznych fagh a dnes jsou jiz
komeréné dostupné i fagové piipravky proti témto bakteriim. Novy lyticky bakteriofdg M29,
infikujici bakterii X. campestris pv. campestris (Xcc) jsme puvodné izolovali z listi zeli.
Morfologicky patii tento fag mezi fagy s kontraktilnim bic¢ikem. Velikost jeho genomu je
42 891 pb, obsah G+C je 59,6 %, na genomu je v obou smérech asi 70 pravdépodobnych gend.
Hlavni vyhodou faga M29 je relativné rychla lyze ptivodni hostitelské bakterie Xcc, a navic
i schopnost infikovat bakterii Xe $kodici na rajceti, tudiz moznost jeho vyuziti k ochrané rajcat.

Tomato (Solanum lycopersicum L.) is a very popular food and an important source of minerals
and vitamins. However, plants are attacked by various pathogens, besides devastating fungi
(Phytophthora infestans, Alternaria solani) and viruses (e.g., TSWV, ToMV), such
as the important bacterial wilt of tomato caused by the bacterium Clavibacter michiganensis
ssp. michiganensis and bacterial spot of tomato caused by the bacteria of the genus
Xanthomonas and strains of X. euvesicatoria (Xe), X. vesicatoria (Xv) and X. gardneri (Xg),
respectively. The control of bacterial diseases has traditionally been based on the use
of antibiotics and copper-based products. Today, the use of antibiotics in crop protection is
impossible and there are antibiotic-resistant strains of Xanthomonas. Therefore, we must look
for alternative ways of plant protection. Bacteriophages are considered natural predators
of bacteria, which also widely distributed in nature. They are very specific to their hosts with
which they have co-evolved. Lytic phages with a broad host range are best suited for biological
control.

More than 100 different phages have been discovered against bacteria of the genus
Xanthomonas, and phage preparations against these bacteria are now commercially available.
The novel lytic bacteriophage M29, which infects the bacterium Xanthomonas campestris pv.
campestris (Xcc) was originally isolated from cabbage leaves. Morphologically, this phage
belongs to the phages with a contractile tail. The genome has a length of 42 891 bp, the G+C
content is 59.6%, and there are probably 70 genes on both sides on the genome. The main
advantage of phage M29 is the relatively rapid lysis of the original bacterium Xcc and, in
addition, the ability to infect the tomato pathogenic bacterium Xe, and thus the possibility of
using it to protect tomatoes.



Priizkum vyskytu virii maliniku a ozdravovani in vitro kultur maliniku v Ceské republice
a v Norsku

Survey of raspberry viruses and recovery of in vitro raspberry cultures in the Czech
Republic and Norway
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V roce 2021 zapocal mezindrodni projekt ,,Zdravé ovoce v meénicich se klimatickych
podminkach: vyvoj novych biotechnologickych postupl diagnostiky vird, studium vektoru,
ozdravovani a bezpecného uchovavani jahodniku a maliniku®“. Cilem projektu je péstovani
vysoce kvalitnich mate¢nych rostlin testovanych na viry, zlepsit diagnostiku vird, provést studii
hmyzich vektort, a 1épe ochranit cenné rostliny v genofondech a prozkoumat jejich zdravotni
stav.

In 2021, an international project on raspberry and strawberry viruses was launched. Twenty-
nine and fifteen raspberry plants from the Czech Republic and Norway, respectively, were
tested by NGS during 2021. The following known raspberry viruses were detected
in the plants: black raspberry necrosis (BRNV), raspberry bushy dwarf (RBDV), raspberry leaf
blotch virus, raspberry leaf mottle virus and raspberry vein chlorosis virus. A DNA virus, rubus
yellow net virus, was detected in several samples. Further research is needed
to establish whether this is a virus infection or a plant genome associated DNA sequence.
Six viruses were detected in raspberry for the first time. Additionally, two novel viruses were
identified, tentatively named raspberry enamovirus and raspberry rubodvirus. More than 400
raspberries samples and 200 insect samples have been collected and successively tested
for the presence of viruses by RT-PCR. RBDV and BRNV had the highest prevalence
in the raspberry samples. The most common aphids infesting raspberries in both countries are
Aphis idaei and Amphorophora sp. Promising genotypes and new cultivars were introduced
in vitro using chlorine-based sterilisation procedures. The optimal medium for subculturing
and precultivation of plants for cryopreservation was the MS type medium. Of the 7 in vitro
genotypes screened, the "Tulameen” cultivar was infected with BRNV. The cryopreservation
procedure as a “cryoknife” for virus eradication and for safe backup of selected raspberry
genotypes was tested. The plant vitrification solution PVS3 was used as a vitrification mean.
The first results indicate successful eradication of BRNV virus from ’"Tulameen’.
The evaluation of the newly introduced accession will be the subject of research in the next
period of the project.

This work was supported by EEA Grant and Technology agency of the Czech Republic,
KAPPA project TO01000295.



Charakterizace nového cytorhabdoviru jahodniku, jeho roz$ifeni, priprava protilatek
a hospodarska Skodlivost

Characterization of a new strawberry cytorhabdovirus, its distribution, antibody
preparation and effect on fruit yield
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V r. 2017 jsme nalezli na jahodniku novy virus, ktery byl nazvan strawberry virus 1 (StrV-1).
Pomoci sekvenovani nové generace na platform¢ Illumina i Ion Proton a néslednym
Sangerovym sekvenovanim byly ziskany kompletni sekvence tii genotyptu StrV-1 (A, B, C).
StrV-1 mé devét protein-kodujicich sekvenci a vyznacuje se unikatni genomovou organizaci
(dva malé geny P6 a P7 se nachéazeji mezi geny pro glykoprotein (G) a polymerazu (L)).
Velikost genomu StrV-1 se pohybuje kolem 14 000 nt. Fylogenetické analyzy ukazaly nejblizsi
piibuznost s tomato yellow mottle-associated virus. Nalez baciliformnich ¢astic a jejich
lokalizace v cytoplazmé potvrdila klasifikaci viru v ramci rodu Cytorhabdovirus. Pomoci
navrzenych primera 2/7r byl StrV-1 detekovan v 49 rostlinach jahodniku ze 159 testovanych
metodou RT-PCR. Pomoci msic Aphis ruborum a A. forbesi byl virus pfenesen na Nicotiana
occidentalis 37B
a N. benthamiana. Naroubované rostliny indikatorovych kloni F. vesca reagovaly na
pritomnost StrV-1 vytvorenim svétle zelenych sektorti a nepravidelnym prosvétlovanim zilek
mladych listi. Rekombinantnim proteinem N viru StrV-1 by imunizovan kralik. Ze séra byly
izolovany imunoglobuliny IgG, konjugovany s alkalickou fosfatizou a pouzity pro DAS-
ELISA. Um¢lou inokulaci odriid Darselect a Karmen byla pomoci polniho pokusu zjistovana
hospodarska skodlivost StrV-1. Virus nezptisoboval zadné ptiznaky, ale vynosy na jahodach
klesly aZ 0 32 % u odridy Karmen.

In 2017, we found a new virus on strawberry, named strawberry virus 1 (StrV-1). Using next-
generation sequencing followed by Sanger sequencing, the complete sequences of three StrV-
1 genotypes (A, B, C) were obtained. StrV-1 has nine protein-coding sequences and is
characterized by a unique genomic organization. The genome size of StrV-1 is around 14,000
nt. Phylogenetic analyses clustered StrV-1 into one clade with tomato yellow mottle-associated
virus. The finding of bacilliform particles and their localization in the cytoplasm confirmed
the classification of the virus within the genus Cytorhabdovirus. Using the designed 2f/7r
primers, StrV-1 was detected in 49 out of 159 tested strawberry plants using RT-PCR. The virus
was transferred to Nicotiana occidentalis 37B and N. benthamiana by Aphis ruborum
and A. forbesi. Graft-inoculated F. vesca indicator clones revealed light green sectors
and irregular vein clearing on young leaves. The recombinant StrVV-1 N protein was produced
for a rabbit immunization. A fraction of IgG immunoglobulins was isolated from serum,
conjugated with alkaline phosphatase, and used for DAS-ELISA. Artificial inoculation
of Darselect and Karmen cultivars in a field experiment showed that StrVV-1 could cause yield
losses up to 32% in infected strawberries (Karmen) that generally exhibited no symptoms.

This research was funded by the Ministry of Agriculture CR, NAZV, projects QK1920245
and QJ1610365.



Molekularna charakterizacia virusu zemiaka Y (PVY) a virusu mozaiky uhorky (CMV)
na Slovensku pomocou masivneho paralelného sekvenovania

Molecular characterization of Potato virus Y (PVY) and Cucumber mosaic virus (CMV)
in Slovakia using high-throughput sequencing

Miroslav Glasa, Lukas Predajiia, Adam Achs, Peter Alaxin & Zdeno Subr
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Masivne paralelné sekvenovanie (sekvenovanie novej generacie) otvorilo nové prilezitosti
na neskreslenu diagnostiku rastlinného viromu bez predchadzajtcich informacii o vlastnostiach
genoému prislusnych patogénov. Virus Y zemiaka (PVY) a virus mozaiky uhoriky (CMV) patria
k Siroko rozsirenym virusovym patogénom, ktor¢ infikuju cely rad poI'nohospodarskych plodin.
Hoci molekularne vlastnosti a genetickd diverzita tychto virusov boli detailne Studované,
pouzitie HTS nam umoZnilo ziskat’ viacero originalnych vysledkov, vratane kompletného
porovnania genému a kmenovej klasifikacie slovenskych izolatov PVY a CMV a identifikacie
divergentnych izolatov s jedinecnym rekombina¢nym vzorom. V pripade CMV sme potvrdili
novych hostitelov z ¢elade Papaveraceae, ¢im sa rozsirili udaje o rozsahu prirodzenych
hostitel'ov tohto virusu. V niektorych pripadoch bola spolu s CMV identifikovana aj pritomnost’
satelitnej RNA. V sucasnosti sa Casto deteguje zmieSana infekcia rastliny viacerymi virusmi
patriacimi do rdéznych taxonov. Je zaujimavé, ze v niektorych vzorkach rajéiakov bola
identifikovana zmes roznych variantov PVY. Manudlne zostavenie HTS dlhych parovych ¢itani
mapovanych pri vel'mi vysokej prisnosti oproti manudlne zostavenym konstruktom umoznilo
rekonstrukciu takmer uplnych genomovych sekvencii PVY a identifikdciu kmetov PVY
zapojenych do tychto zmieSanych infekcii. Nase vysledky d’alej zdoraziuju potencial HTS
v Stadiach rastlinnej virologie a poukazuji na kontinudlnu potrebu analyz variability genomu,
a to aj v pripade vSeobecnych a dobre zndmych virusovych patogénov.

High-throughput sequence analysis has opened novel opportunities for the unbiased diagnosis
of the plant virome without prior information about genome properties of involved pathogens.
Both potato virus Y (PVY) and cucumber mosaic virus (CMV) belong to ubiquitous and widely
distributed viral pathogens infecting a range of agricultural crops. Although the molecular
properties and genetic diversity of these viruses were largely studied, the use of HTS has
enabled us to obtain several original results, including the complete genome comparison
and strain classification of Slovak PVY and CMV isolates and identification of divergent
isolates with unique recombination pattern. In case of CMV, new hosts from the Papaveraceae
family have been confirmed, extending the data on the natural host range of this virus. In some
cases, the presence of satellite RNA was identified along with CMV. Mixed infection of plants
with several viruses belonging to different taxa is now frequently detected. Interestingly, a mix
of different PV variants was identified in some tomato samples. Manual reassembly of HTS
long paired reads mapped at very high stringency against manually assembled scaffolds allowed
the reconstruction of near-complete PVY genomic sequences and the identification of the PVY
strains involved in these mixed infections. Our results further pinpoint the potential of HTS
in plant virology studies and show the necessity of the continuous genome variability analyses,
even in case of generalist and well-known virus pathogens.

This work was supported by the project APVV-18-0005.



Bacterial extracellular vesicles roles in plant-microbe interactions
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Vesiculation is a process employed by Gram-negative bacteria to release extracellular vesicles
(EVs) into the environment. EVs are cytosol-containing membrane spheres providing a chassis
for the removal and delivery of cargoes in a highly dynamic and cue-responsive manner. EVs
from pathogenic bacteria play functions in host immune-modulation, elimination of host
defences and acquisition of nutrients from the host. In our work, we observed EV production
of the bacterial speck disease causal agent, Pseudomonas syringae pv. tomato DC3000
(Pto DC3000), as outer membrane vesicle (OMV) release. Using mass spektrometry we
identified 369 proteins enriched in Pto DC3000 EVs. The predicted localization profile of EV
proteins supports the production of EVs also in the form of outer-inner-membrane vesicles
(OIMVs). Pto DC3000 EVs contained known immunomodulatory proteins and could induce
plant immune responses, mediated by bacterial flagellin. However, bioinformatic analysis
of the EV-enriched proteins suggests a role for EVs in antibiotic defence and iron acquisition.
In summary, our data provide new insights into the strategies this plant pathogen uses
to establish plant infection. On the poster we will highlight also EVs possible use
in biotechnology and agriculture.



Utinnost vybranych komponent silic obsaZenych v rostlinich z &eledi Lamiaceae
k patogenu Pectobacterium carotovorum subsp. carotovorum

Efficacy of selected components of essential oils contained in plant from the family
Lamiaceae to the pathogen Pectobacterium carotovorum subsp. carotovorum
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V laboratornich podminkéch byla hodnocena ¢innost vybranych komponent silic, které jsou
obsazeny v urCitych druzich rostlin zceledi Lamiaceae, Kk pektinolytické bakterii
Pectobacterium carotovorum subsp. carotovorum (Pcc). Pcc je vyznamnym patogenem
bramboru, na némz zptsobuje bakterialni ¢ernani stonku a mékkou hnilobu hliz.

Pro testovani byla zvolena diskovd difuzni metoda (DDM) s odectem inhibi¢nich zon
a nasledné¢ byla zjistovana minimalni inhibi¢ni koncentrace (MIC) a minimalni baktericidni
koncentrace (MBC) v tekutém médiu. Do test byly zafazeny ¢tyti komponenty silic thymol
ptirodni a synteticky, carvacrol a (R)-(+)-limonen a jako kontrola byl pouzit komponent
cinnamaldehyd.

Komponenty silic vykazovaly rozdilnou ti€¢innost k Pcc. Nejvyssi inhibi¢ni ucinky byly zjistény
u thymolu syntetického, kdy inhibi¢ni zony (IZ) byly méfitelné do koncentrace 25 pl/ml, MIC
bylo dosazeno pii koncentraci 2,5 pl/ml a MBC pfii koncentraci 3 pl/ml. Nicméné pii srovnani
s kontrolnim komponentem cinnamaldehydem, ktery dosahoval hodnot — 1Z do 10 pl/ml, MIC
méné nez 0,5 ul/ml a MBC 1,5 pl/ml, je G¢innost thymolu syntetického k testované bakterii
vyrazné niz§i. Nejméné efektivni byl k Pcc komponent (R)-(+)-limonen, u n€hoz byly 1Z
méfitelné do 50 pl/ml, MIC byla zjisténa pti koncentraci 10 pul/ml a MBC pii koncentraci
25 pl/ml.

The disk diffusion method (DDM), minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) were tested in laboratory conditions to determine
the effectiveness of four essential oil components (natural and synthetic thymol, carvacrol
and (R)-(+)-limonene) to Pectobacterium carotovorum subsp. carotovorum (Pcc).

The components of the essential oils showed different efficacy to Pcc. The highest inhibitory
effects were found with synthetic thymol, when inhibition zones were measurable
up to a concentration of 25 pl/ml, MIC was reached at a concentration of 2.5 pul/ml and MBC
at a concentration of 3 pl/ml. The component (R)-(+)-limonene was the least effective
to Pcc. The inhibition zones were measurable up to 50 pl/ml, MIC was found at a concentration
of 10 pul/ml and MBC at a concentration of 25 pl/ml.

The research was supported by the Ministry of Agriculture CR, NAZV, project
no. QK21010083.



Vliv vybranych bakteriofagi rodu Limestonevirus na bakterii Dickeya solani zpisobujici
mékkou hnilobu hliz bramboru

The effect of selected bacteriophages of the genus Limestonevirus on the bacterium
Dickeya solani causing potato soft rot
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Pektinolytické bakterie z ¢eledi Enterobacteriaceae jsou patogeny bramboru, které mohou
vyvolat vyznamné hospodarské ztraty. Cilem experimentll bylo zjisténi ucinnosti vybranych
lytickych bakteriofagt (fagt), které byly izolovany zpudy v Ceské republice v letech
2019-2021, na bakterii Dickeya solani van der Wolf et al. 2014. Fagy ¢Ds3CZ a ¢Ds20CZ
byly aplikovany ve formé roztoku na platky hliz a celé uméle poranéné hlizy bramboru pred
a po inokulaci bakterii D. solani. Na fagy oSetfené varianté bylo zaznamenano statisticky
vysoce prukazné snizeni rozsahu infekce D. solani oproti neoSetiené kontrole u obou metod
testovani. Pfestoze aplikace roztoku fagl nedokazala upln¢ eliminovat infekci, vedla
k vyraznému sniZeni rozvoje symptomti mékké hniloby hliz. Uginnost fagi zavisela na poradi
aplikace. Fagy aplikované do poranénych hliz bramboru az po inokulaci bakterii vedly
K vyrazné niz§imu snizeni vyvoje symptomut choroby oproti aplikaci fagt pied inokulaci
bakterii. Vysledky testli na hlizach byly potvrzeny ve sklenikovych podminkach, kdy byly fagy
vyuzity pro oSetieni hliz pifed vysadbou. Fagy ¢Ds3CZ a ¢Ds20CZ maji potencial
pro ekologickou ochranu bramboru proti bakterii Dickeya solani.

Pectinolytic bacteria of the family Enterobacteriacea are pathogens of potato that could result
in significant economic losses. The aim of the experiments was to determine the efficacy
of selected lytic bacteriophages (phages), isolated from the soil in the Czech Republic
in 2019-2021, on the bacterium Dickeya solani van der Wolf et al. 2014. The phages ¢Ds3CZ
and ¢Ds20CZ were applied in the form of a solution to tuber slices and whole artificially
wounded tubers prior to and after inoculation with D. solani. For the phage-treated variant
a statistical highly significant reduction in D. solani infection extent was recorded compared to
non-treated control for both testing methods. Although the application of the phage solution
could not completely eliminate the infection, it resulted to a significant reduction
in development of soft rot symptoms. The efficacy of the phages depended on the application
sequence. The phages applied into wounded tubers after inoculation with the bacterium resulted
in a significantly less reduction in development of disease symptoms compared
to phage application prior to inoculation. The results of assays on tubers were confirmed under
greenhouse conditions, when the phages were used for pre-planting tuber treatment. The phages
¢Ds3CZ and ¢Ds20CZ have the potential for ecological potato protection against Dickeya
solani.

This research was funded by the Ministry of Agriculture of the Czech Republic (project number
QK1910028 “Biological control of selected pathogenic bacteria in potatoes”).



Vyskyt kmenii viru mozaiky vodniho melounu v CR
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Virus mozaiky vodniho melounu (Watermelon mosaic virus — WMYV) je virus rodu potyvirus
napadajici tykvovité rostliny. Jeho vyskyt je v CR sledovan od roku 2003. Pomér pozitivnich
detekcei tohoto viru v ptiznakovych tykvovitych rostlinach ma vzristajici tendenci a od roku
2010 se Cetnosti vyrovna viru zluté mozaiky cukety (Zucchini yellow mosaic virus — ZYMV).
Oba tyto viry tak predstavuji nebezpeci pro péstitele tykvovité zeleniny, protoze kromée listt
rostlin poskozuji i plody, které jsou potom neprodejné.

Izolat WMV ze stiednich Cech byl v #ijnu 2019 identifikovan pomoci ELISA a nasledné
sekvenovan pomoci HTS (high throughput sequencing). Izoldt je dostupny ve sbirce
fytopatogennich viri VURV pod ¢&islem VURV-V 28.6. Jeho uplna sekvence délky 10 027
nukleotidii je dostupna v GenBank pod kodem MW188031. Fylogenetickd analyza zatradila
tento izolat do kmene WMV G3, coZ je nov¢jsi, silné patogenni kmen WMV. Sekvenace dalSich
izolatt WMV ze stiednich Cech potvrdila plosny vyskyt tohoto kmene. Izolaty WMV ze stiedni
Moravy, ziskané v letech 2003 a 2019, patii ke kmeni G1.

Watermelon mosaic virus (WMV) is a virus from the genus potyvirus, infecting cucurbitaceous
plants. Its occurrence in the Czech Republic is monitored since 2003, and it has an increasing
tendency. Since 2010, its frequency in symptomatic cucurbits equals zucchini yellow mosaic
virus (ZYMV). Both viruses are then considered as economically important because they
damage leaves and even fruits of infected plants, causing them unmarketable.

WMV isolate from Central Bohemia was identified by ELISA in October 2019 and deponed
in the publicly available collection of phytopathogenic viruses in the Crop Research Institute,
Prague under acc. no. VURV-V 28.6. A full-length sequence (10 027 nt) of the WMV isolate
was obtained using high throughput sequencing. It is available in GenBank under acc.
no. MW188031. Phylogenetic analysis revealed that it belongs into an emerging, severe
pathogenic strain G3. Sequencing of further WMV isolates from Central Bohemia confirmed
a large occurrence of G3 strain. WMV isolates from Central Moravia, obtained in years 2003
and 2019, belong to a strain G1.

This work was supported by the Ministry of Agriculture of the Czech Republic, institutional
support MZE-RO0418.



Rubus yellow net virus (Badnavirus, Caulimoviridae): jeho variabilita a moZna integrace
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Pi'es 200 vzorktt maliniku z CR i Norska bylo testovano na piitomnost Rubus yellow net virus
(RYNV) pomoci PCR/RT-PCR. Sangerovo sekvenovani takto ziskanych fragmenti a jejich
nasledné porovnani ukazalo vysokou nukleotidovou variabilitu a rozdéleni do minimalné
3 fylogenetickych skupin, podobné jako dalsi sekvence RYNV ulozené v GenBank.
Sekvenovani nové generace (NGS) vybranych pozitivnich vzorki naznacilo mozZnou integraci
do genomu maliniktl, protoze nékteré sestavené genomy RYNV mély na svych 5'- a 3'-koncich
ptesahy s velkou podobnosti k rostlinnému genomu. Spravnost sestaveni téchto presahujicich
sekvenci byla potvrzena Sangerovym sekvenovanim a nékteré z téchto sekvenci jsou podobné
(rostlinna + RYNYV ¢ast) nedavno zvetejnénym sekvencim oznaCenym jako RYNYV integrované
do genomu rostlin.

Over 200 raspberry plants were collected on different locations of both the Czech Republic
and Norway, RNA and/or DNA were isolated and screened by RT-PCR and/or PCR,
respectively, for the presence of Rubus yellow net virus (RYNV). Sanger sequencing
of amplified genome fragments revealed relatively high nucleotide variability in between
different isolates which corresponded to the variability of the RYNV sequences
from GenBank, however. The isolates obtained in this study clustered to the three phylogenetic
groups like the isolates from GenBank.

Next generation sequencing of selected samples confirmed the variability on the whole genome.
Furthermore, it suggested possible integration of some RYNV sequences into plant genome
as there were overhangs on both 5'- and 3'-ends of assembled RYNV genomes which matched
plant genome sequences. The real existence of such a plant-RYNV-mixed sequences was
ensured by specific PCR using newly designed primer pairs where one primer targeted plant
genome and the opposite one annealed on RYNV sequence. Sanger sequencing
of resulting specific amplicons confirmed they consisted of plant-genome matching part
connected to RYNV-sequence, and some of them were similar to analogous part (plant-genome
+ RYNV) described and published as integrated RYNV recently.

This work was supported by EEA Grant and Technology agency of the Czech Republic,
KAPPA project TO01000295.



Biologicka a molekularna charakterizacia dvoch izolatov virusu Zltej mozaiky fazule
zo Slovenska

Biological and molecular characterisation of two Bean yellow mosaic virus isolates
from Slovakia

Michaela Mrkvova, Jana Kemenczeiova & Daniel Mihalik

Faculty of Natural Sciences, University of Ss. Cyril and Methodius, Trnava, Slovakia;
michaela.mrkvova@ucm.sk

Virus zltej mozaiky fazule, (Bean yellow mosaic virus, BYMV) z rodu Potyvirus patri
k patogénom Siroko rozsirenym po celom svete. Okrem fazule obyc¢ajnej méze BYMYV sposobit’
ekonomické skody aj pri inych nachylnych strukovindch a nestrukovinovych plodinéach. V tejto
praci sme charakterizovali dva izolaty BYMYV ziskané z hrachu (Pisum sativum L.) a d’ateliny
(Trifolium pratense L.) na zapadnom Slovensku. Porovnanie kompletnych sekvencii génu
pre obalovy protein (CP, 819 nukleotidov) ukazalo 98,0 % identitu medzi dvoma izolatmi,
pri¢om zhoda odvodenych aminokyselinovych CP sekvencii dosiahla 99,3 %, ¢o viedlo k dvom
aminokyselinovym zmenam v proteine. Oba izolaty, oznacené DAT a PS2, boli GspeSne
mechanicky prenesené z povodnych hostitelov na tabak (Nicotiana bethamiana), ¢o bolo
potvrdené¢ v DAS-ELISA pouzitim komerénych protildtok. Napriek ich blizkemu
molekularnemu vzt'ahu, analyzované izoldty BYMV vykazovali odlisnu symptomatologiu
na tabaku (mierne mozaiky vs. intenzivne mozaiky a deformdcie listov). Izolaty sa d’alej
preniesli na komeréne pestované rastliny hrachu (odrody Alderman, Herkules, Ambrosia)
s cielom porovnat’ ich schopnost’ systematicky infikovat rastliny a odhalit’ potencialne rozdiely
v akumulacii virusu v odliSnych rastlinnych organoch pomocou Western blot analyz.

A potyvirus, Bean yellow mosaic virus (BYMV) is widely distributed throughout the world.
Besides French bean, BYMV can cause economic damage in other susceptible leguminous
and non-leguminouse plants. In this work, two BYMYV isolates originated from pea (Pisum
sativum L.) and red clover (Trifolium pratense L.) in western Slovakia were characterised.
The comparison of complete sequences of the coat protein gene (CP, 819 nucleotides) showed
98.0% identity between two BYMV isolates, while amino acid sequence identities of deduced
CPs reached 99.3%, resulting in two aminoacid changes. Both isolates, labelled DAT and PS2,
were successfully mechanically transmitted from the original hosts to tobacco (Nicotiana
bethamiana) as confirmed by DAS-ELISA using commercial antibodies. Despite their close
molecular relationship, two BYMV isolates displayed different symptomatology on tobacco
(mild mosaics, vs. intensive mosaics and leaf deformations, respectively). The isolates were
further transmitted to commercially cultivated pea plants (cv. Alderman, Herkules, Ambrosia)
with the aim to compare their ability to systematically infect the plants and highlight potential
differences in virus accumulation in distinct plant organs using western blot analyses.

This research was supported by grant APVV-20-0015 from the Slovak Research
and Development Agency.



Dickeya solani a jeji lytické fagy z Ceska
Dickeya solani and its czech lytic phages
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Dickeya solani je relativné novy rozmahajici se bakteridlni patogen brambor, kde zpisobuje
mékkou hnilobu hliz a ernani stonki oznatovanou jako onemocnéni derna noha. V Cesku byla
bakterie zaznamenana poprvé v roce 2012 a od té doby se sporadicky vyskytuje v oblastech
péstovani brambor. Pfirozenymi antagonisty bakterie jsou bakterialni viry, jichz bylo u D.
solani popsano v 5 rodech uz 17 druht. V letech 2019-2021 jsme Vv produkénich oblastech
na Vysocing, Polabi a Posumavi provedli odbéry piidy, vody a rostlinného materialu a nalezli
jsme 7 novych lytickych virii. Viry Ds3, Ds5, Ds9, Ds16, Ds20, Ds23 a Ds25 jsou morfologicky
viry s nekontraktilnim bi¢ikem a vSechny byly klasifikovany do rodu Limestonevirus, ¢eledi
Ackermannviridae. Viry zjinych taxonomickych skupin jsme nenalezli. Je pozoruhodné,
ze dalsi limestoneviry z Ruska, Danska, Polska, Anglie i Belgie jsou sekvencné velmi podobné
a dohromady téchto 15 izolath predstavuje jen asi ¢tyfi odlisné druhy. To podporuje hypotézu
o relativni novosti bakterie a o koevoluci viru. Na genomu nalezenych virt o délce 149 364-
155 285 pb bylo identifikovano 196-206 pravdépodobnych genli. Rozdily ve velikosti genomut
jsou dany predevSim pritomnosti/absenci az 21 navadécich (homing) endonukleaz,
které zaujimaji az 10 % genomu, a pfispivaji rovnéz k sekvencni variabilité genomu virgQ.
Virové Castice tvofi minimalné 15 strukturnich proteini identifikovanych in silico. Lytickou
funkci ma nalezeny endolysin. Viry zacinaji lyzovat hostitelské bakterie uz po 60 minutach,
jejich fagovy vynos je kolem 200 PFU/buriku.

Dickeya solani is a relatively new, spreading bacterial pathogen of potato that causes soft rot
of tubers and blackening of stems, known as blackleg disease. The bacterium was first recorded
in the Czech Republic in 2012 and has since occurred sporadically in potato growing areas.
The natural antagonist of the bacterium is bacterial viruses, which have been described
in D. solani in 5 genera with 17 species. In 2019-2021 we collected soil, water and symptomatic
plants and found 7 new lytic viruses in this material. The Ds3, Ds5, Ds9, Ds16, Ds20, Ds23,
and Ds25 viruses are morphologically noncontractile tail viruses and were all classified
in the genus Limestonevirus of the family Ackermannviridae. In their genome, 149 364-155 285
bp in length, 196-206 probable genes have been identified. The differences in genome size are
mainly due to the presence or absence of up to 21 homing endonucleases, which account for up
to 10% of the genome length and also contribute to the sequence variability of the viral genome.
The viral particles consist of at least 15 structural proteins identified in silico. The endolysin
found has a lytic function. The viruses begin lysing host bacteria after only 60 minutes,
and the phage yield is approximately 200 PFU/cell.

The research was supported by the Ministry of Agriculture CR, NAZV, project no. QK1910028.



Smésna infekce cyto- a nukleorhabdoviru v ¢erném rybizu a vyskyt obou viri ve dvou
druzich mSic v pfirodnich podminkach

Mixed cyto- and nucleorhabdoviral infection of black currant and prevalence of both
viruses in individuals of two blackcurrant-associated aphid under natural conditions

Jaroslava Pribyloval, Josef Spak?, Igor Koloniuk?, Tatiana Sarkisova!, Jana Franova?, Karel
Petrzik!, Jan Holub? & Jan Skalik?
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Pti skrininku virovych patogeni rybizu metodou sekvenovani nové generace byly
identifikovany ve 3 rostlinach slechtitelské linie KB1, poskytnuté firmou Holub s.r.0., sekvence
nového viru, ktery byl pfedbézné nazvan blackcurrant cytorhabdovirus 1 (BCCRhV1). Byla
pfeCtena  kompletni sekvence viru. Organizace genomu byla charakteristicka
pro cytorhabdoviry (¢eled’ Rhabdoviridae).

BLASTP analyza ukézala, Ze ptedpoklddany L protein ma nejvyssi identitu (75 %)
se strawberry virus 2. Rostliny KB 1 byly koinfikovany jinym rhabdovirem blackcurrant
nucleorhabdovirus 1 z rodu Nucleorhabdovirus téze celedi. Ackoli jsme pomoci analyz
zalozenych na RT-qPCR prokdzali vyssi koncentraci BCCRhV1, rozdily nebyly statisticky
vyznamné. Pokusy s pfenosem viru BCCRhV1 pomoci C. galeopsidis nevedly k pfenosu viru.
U vSech téchto tfi rostlin Cerného rybizu byly elektronmikroskopickym vySetienim
v ultratenkych fezech kvétnich stonki nalezeny &astice podobné rhabdoviru. Castice
se vyskytovaly v agregatech jak v jadrech, tak v cytoplazmé parenchymatickych bunék cévnich
svazkl a méfily v priiméru 67x275 nm a 53x219 nm.

Dalsi vyzkum by se m¢l zaméfit na urceni ptirozené¢ho prenase¢e BCCRhV1 a biologického
vyznamu viru z hlediska vyskytu a dopadu na vynos.

During high-throughput screening of blackcurrant for viral pathogens, sequence signatures
of a novel virus were identified in three plants of the KB 1 breeding line provided by the Holub
Ltd. The complete genome sequence of the virus, provisionally named blackcurrant
cytorhabdovirus 1 (BCCRhV1), was determined. The genomic organization was characteristic
to that of cytorhabdoviruses (the Rhabdoviridae family). The BLASTP analysis showed that
the putative L protein shared the highest identity (75%) with strawberry virus 2. Notably,
the KB 1 plants were co-infected with another rhabdovirus, blackcurrant nucleorhabdovirus 1,
from the Nucleorhabdovirus genus of the same family.

Although we documented higher concentration of BCCRhV1 using the RT-qPCT-based
analyses within individual KB 1 plants, the differences were not statistically significant.
The BCCRhV1 transmission trials with Cryptomyzus galeopsidis aphids were not successful.
In all KB 1 blackcurrant plants, rhabdovirus-like particles of on average 67x275 nm and 53x219
nm sizes were found in ultrathin sections of flower stalks by electron microscopical
examinations.

Further research should focus on determination of natural BCCRhV1 vector and the virus
biological significance in terms of occurrence and yield impact.

This research was supported by a program ‘Strategie AV 21’ of the Czech Academy of Sciences
and institutional support RvVO60077344.



Vyskyt Zloutenkovych viri na cukrové fepé v Ceské republice
Occurrence of viruses causing sugar beet yellows in the Czech Republic
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V poslednich letech nartistd vyskyt virovych zloutenek cukrové fepy v zapadni Evropé a také
v CR. Tyto choroby zde byly zna¢né rozsifeny az do konce osmdesatych let minulého stolet,
ale na zacatku devadesatych let téméft zcela zmizely. Pfi vyzkumu jsme se zaméfili na detekei
jednotlivych virti, které se na zloutenkach podileji, a snazili jsme se nalézt 1 jejich zdroje,
ze kterych se na jafe mohou na cukrovou fepu $ifit. Pro testovani jsme pouzivali ELISA a RT
PCR. V roce 2020 jsme v napadenych rostlinach nachazeli pouze virus zloutenky fepy. V roce
2021 jiz ptevazovaly nalezy dvou polerovirti, viru mirného Zloutnuti fepy a viru chlordzy fepy.
Jde o prvni ditkaz pfitomnosti viru chlordzy fepy u nés. Na jate roku 2022 jsme testovali fadu
prezimujicich plevell, které by mohly byt zdrojem infekce pro cukrovou fepu. Nejbéznéji
se na okrajich poli vyskytuje knotovka, kopftiva, Stoviky, pcha¢, lopuch a bolehlav. Na loniskych
fepnych polich se vSak leckdy vyskytuje i znacné mnozstvi regenerujicich skrojki a oklepki
cukrové fepy, které mohou byt zdrojem infekce pro okoli. Testovani rostlin metodou ELISA je
komplikovéano rozsifenim viru Zloutenky vodnice, ktery touto metodou nemuize byt od vyse
uvedenych virlh odliSen, ale cukrovou fepu by nemél napadat. Proto je potieba vysledky
potvrzovat metodou RT PCR.

During last several years occurrence of sugar beet virus yellows is increasing in Western Europe
as well as in the Czech Republic. These diseases were widespread until the end of eighties
of last century. However, they almost totally disappeared at the beginning of nineties. We
concentrated on the determination of viruses causing sugar beet yellows and we also tried
to find their sources from which they can spread to sugar beet during Spring. We used both
ELISA and RT PCR. During limited survey in 2020 we found beet yellows virus only.
However, in 2021 findings of two poleroviruses, namely beet mild yellowing virus and beet
chlorosis virus, prevailed. It is the first proof of the beet chlorosis virus in this country. During
Spring 2022 we tested a lot of overwintering weeds which could be the source of infection
for sugar beet. The most common weeds growing on the field borders are white wick, nettle,
sorrels, thistle, burdock, and hemlock. On previous year’s fields we also found surprising
number of regenerating parts of sugar beet roots, which can serve as a source of viruses as well.
Testing of plants by ELISA is complicated by the widespread presence of the turnip yellows
virus, that can not be distinguished by this method from above mentioned poleroviruses, but it
should not be able to infect sugar beet. That is why the results have to be confirmed by RT
PCR.

The research was supported by the grant from the Technological agency of Czech Republic
No. FW04020104



Charakteristika viromu bezu: detekce novych virovych druht pomoci HTS
Characterisation of elderberry virome: new viral species detected by HTS approach
Dana Safafova, Katefina Neumanova, Karolina Vavruskovéa, Hana Novotna & Milan Navratil

Katedra bunécné biologie a genetiky, Prirodovedecka fakulta, Univerzita Palackého
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Bez ¢erny (Sambucus nigra L.) je opadava dievina jejiz kvéty a plody se vyuzivaji v tradi¢nim
1€karstvi, v potravinaiském priimyslu, a jsou také oblibenou surovinou pii produkci domacich
siruptl, rosold anebo likérii. Bez je vnimavy k celé fadé vird, vétSinou s Sirokym hostitelskym
okruhem, jako jsou CMV z c¢eledi Bromoviridae, AMV, CLRV, CRLV, TBRV z ¢eledi
Secoviridae, anebo ToMV z celedi Virgaviridae. Moderni techniky  high-throughput’
sekvenovani umoznuji komplexni analyzu viromu rostlin a byly uspé$né pouzity k detekci
a popisu novych virovych patogent, tak i k metagenomickym analyzam a popisu variability
jejich populaci. S cilem charakterizovat virom bezu v Ceské republice byl v letech 20162022
proveden prizkum. Byla izolovdna dsRNA a celkova rostlinnd RNA z listl bezu, kterd byla
nasledné sekvenovana s pouZzitim platformy Illumina, HTS ready (o délce 100 a 161nt) byly
nasledné sestaveny do contigii za pomoci specializovaného software CLC GW and Geneious.
Srovnani GenBank virovou databazi BLASTX a BLASTN umoZnilo identifikaci novych
druhti: ss(+)RNA viry reprezentovanych referen¢nimi izolaty: sambucus virus S - Bromovirus
SVS, sambucus aureusvirus 1 - Eldeberry aureusvirus 1, a ss(-)RNA rhabdoviry rodi
Cytorhabdovirus a Betanucleorhabdovirus. Analyza potvrdila i vyskyt nové popsanych
nezatazenych viru r. Carlavirus, Elderbery carlavirus A a Elderbery carlavirus B, a jejich bézny
vyskyt spolecné s CLRV v analyzovanych kefich a stromech.

European elderberry is a deciduous tree whose flowers and fruits are used in traditional
medicine, in the food industry, and are also popular in the homemade production of syrups,
jellies, and liqueurs. Elderberry is sensitive to viruses with a broad host range, such as CMV
of the family Bromoviridae, AMV, CLRV, CRLV, and TBRV of f. Secoviridae, or ToMV
of f. Virgaviridae. Modern techniques of high-throughput sequencing allow complex analysis
of plant virome and were successfully used for detection and description of the new viruses
or metagenomics studies and description of the variability of viral populations. To characterize
the virome of elderberries in the Czech Republic, the survey was done during 2016-2022.
The dsRNA and total plant RNA were isolated from elderberry leaves, and RNAs were
sequenced using the Illumina platform. The HTS reads (100 and 161 nt-long) were assembled
into contigs using specialized software CLC GW or Geneious. BLASTX and BLASTN analysis
against GenBank viral database allowed identification of novel virus species: ss(+)RNA viruses
represented by sambucus virus S isolate of the species Bromovirus SVS, sambucus aureusvirus
1 of Elderberry aureusvirus 1; and ss(-)RNA viruses represented by novel rhabdoviruses
of genera Cytorhabdovirus and Betanucleorhabdovirus. The analysis allowed detection
of unassigned carlaviruses Elderberry carlavirus A and Elderberry carlavirus B and confirmed
their common occurrence together with CLRV in analysed shrubs and trees.

This work was supported by the MEYS CZ project COST LD15048 and by STSM of COST
Action FA1407 — DIVAS.



Testovani podnoZi a odrid jabloni metodou sekvenovani nové generace
Testing apple rootstocks and varieties for viruses by next generation sequencing
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V roce 2019 byl zahajen projekt testovani certifikovanych podnozi na pfitomnost virim
podobnych agens (viry, viroidy) metodou sekvenovani nové generace (NGS). Cilem je ziskat
pomoci NGS rozmnozovaci material jabloni prosty virim podobnych agens s kvalitativné
novymi poznatky o zdravotnim stavu. Metodou sekvenovani nové generace (NGS) bylo
testovano 28 podnozi M9 certifikovanych jako Elite a Basis a Standard zakoupenych
od ¢eského, resp. dvou zahrani¢nich producentti a po 2 rostlindch odrid "Golden Delicious’,
"Champion’, "Jonagored Supra’, 'Red Boskoop’, "Selena” a 'Idared” z technickém izolatu
ve Vyzkumném a Slechtitelském tstavu ovocnarském Holovousy s.r.o. Knihovny NGS byly
ptipraveny z obohacené dvouvldknové RNA a zpracovany pomoci NovaSeq 6000. VSechny
podnoze Elite byly prosté jakychkoli virti nebo viroidim podobnych sekvenci. Stejné tak tfi
z osmi podnozi Basis a rostliny "Golden Delicious’, "Jonagored Supra” a "‘Boskoop red” byly
shledany prostymi jakychkoli virti nebo viroidim podobnych sekvenci. U zbyvajicich Basis
podnozi a odrid jabloni jsme pomoci NGS nalezli a pomoci RT-PCR a sekvenovani potvrdili
Apple hammerhead viroid-like RNA (AHVd), Citrus concave gum-associated virus (CCGaV),
Solanum nigrum ilarvirus 1 (SnlV-1), zatimco v podnozich Standard byl pfitomen pouze AHVd
and SnlV-1. V n¢kterych podnozich Basic a Standard jsme rovnéz zjistili sekvence tii
pravdépodobné novych virt, které jsou pfedmétem dalSich studii. AHVd, CCGaV a SnlV-1,
byly zjistény také v komercnich sadech, staré jabloniové aleji a ve stromech v domacich
zahradach, coz naznaduje jejich pritomnost v Ceské republice pravdépodobné jiz po nékolik
desetileti.

A project on Next Generation Sequencing (NGS) testing of certified rootstocks for virus-like
agents (virus, viroid) started in 2019. The aim is to acquire virus-like agent free apple
propagation material with qualitatively new knowledge about health status using NGS. Twenty-
eight M9 rootstock plants certified as Elite, Basis and Standard material purchased from
a Czech and two international producers, respectively, and 2 plants each of cultivar "Golden
Delicious’, 'Champion’, ’‘Jonagored Supra’, 'Red Boskoop’, ’"Selena” and ‘ldared’
from technical isolation in insect proof screen-house at the Research and Breeding Institute
of Pomology Holovousy Ltd., were tested by NGS. The NGS libraries were prepared from
enriched double-stranded RNA and processed with NovaSeq 6000. All Elite rootstocks were
free of any virus or viroid-like sequence. Similarly, three of eight Basis quality rootstocks, and
plants of "Golden Delicious’, "Jonagored Supra” and "Boskoop red” were found free of any virus
or viroid-like sequence. In the remaining Basis rootstocks and in apple cultivars we found by
NGS and confirmed by RT-PCR and sequencing Apple hammerhead viroid-like RNA (AHVd),
Citrus concave gum-associated virus (CCGaV), Solanum nigrum ilarvirus 1 (SnlV-1), while
the Standard contained only AHVd and SnIV-1. In some Basic and Standard rootstocks, we
found sequences of three tentative novel viruses, which are subjects of further studies. AHVd,
CCGaV and SnlV-1 were detected also in commercial orchards, an old apple alley and home
garden trees, suggesting their presence in the Czech Republic probably for decades.

The research was supported by the Ministry of Agriculture CR, NAZV, project no. QK1910065.
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Variabilita vybranej populicie miucnatky travovej na psSenici v rokoch 2017-2021
The variability of west slovak wheat powdery mildew population in 2017-2021
Katarina Bojnanska & Miroslava Hrdlicova
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Mu¢énatka travova (Blumeria graminis f.sp. tritici) patri medzi najvyznamnejSie choroby
pSenice. Patogén, ktory ju spOsobuje, je schopny rychlo vyvijat' nové virulentné patotypy
a pretoze je vetrom prenosny, migracia génov virulencie je taktiez rychla. Odolnost’ rastliny je
jednym z najdolezitejSich sposobov ako udrzat patogéna pod kontrolou. Sucasné metody
ochrany pred mucnatkou vyuzivaju najmi rezistentné kultivary so Specifickymi génmi
rezistencie oznaCovanymi Pm. V sucasnosti je zndmych viac ako 90 Specifickych génov
rezistencie lokalizovanych na 62 lokusoch, Pm1-Pm67.

Wheat powdery mildew (Blumeria graminis f.sp. tritici) is one of the main diseases of wheat.
The pathogen, which causes it, can rapidly evolve new virulent pathotypes, and because it is
airborne, the migration of virulence genes is also rapid. The plant resistance is one of the most
important means of control over the pathogen. The current protection methods against powdery
mildew use mainly resistant cultivars carrying the specific genes of resistance marked as Pm.
Currently, there are more than 90 specific resistance genes located at 62 loci Pm1-Pm67.

In the period from 2017 to 2021, we monitored the virulence against 21 separate Pm genes
or their combinations. The analysed monosporic isolates of wheat powdery mildew were
collected on the west Slovakia. The virulence against single genes: Pm3a; Pm3c; Pm3f; Pm3g;
Pmda; Pm4b; pmba; pm5b; Pm6; Pm8 was above 50% during the observed period, which
means that the given genes are ineffective against powdery mildew. The virulence of some
genes varied at the level of efficiency and inefficiency. The virulence of the Pm2; Pm3a
and Pm3b increased gradually during the monitored period and partially efficient genes became
inefficient. On the contrary, the virulence of the Pm1; Pm3d; Pm17; MIld+Pm2; Pm1+9
and Pm1+2+9 genes descended below 50% and turned into effectivity. The Pm24 and Pm28
genes have evinced the high effectiveness of the defensive effect and their virulence was below
16%. The Pm24 gene even proved to be completely effective, no virulence was observed against
it and all isolates were avirulent. However, the virulence of the most used genes
in common European wheat (Pm4b, Pm6, pm5; Pm8) had been high on a long-term basis
and virulence values ranged from 67% to 100%. Despite the modifications of virulence values,
no statistically significant effect among years have been found at the 95% confidence level
in the monitored period.

The Pm24 and Pm28 genes were the most effective from all of the monitored powdery mildew
specific resistance genes. The virulence of the Pm17, Mld +Pm2, Pm1 + 9and Pm + 2 + 9
genes combinations did not exceed 50% during the monitored period and the abnormalities
of these combinations varied at a similar level, confirming that combinations of specific genes
can provide long-term protection against the pathogen. The use of cultivars with specific genes
of resistance is effective, economic, and ecologically safe approach to the elimination
of fungicides usage and decrease in production losses caused by diseases.

This research was funded by the Slovak Research and Development Agency: grant APVV-20-
0246.



Vyskyt popolavej hniloby slnecnice v podmienkach Slovenska
Occurrence of Charcoal rot of sunflower in Slovakia
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Vyskyt popolavej hniloby slnecnice, ktorti spésobuje huba Macrophomina phaseolina, bol
hodnoteny v rokoch 2004-2017 na viacerych lokalitich v roznych podmienkach Slovenska.
Bolo zistené, ze priemerny pocet napadnutych rastlin slne¢nice patogénom M. phaseolina bol
Statisticky preukazne ovplyvneny pestovatel'skym rokom a miestom pestovania slnecnice.
Vysoky vyskyt popolavej hniloby slne¢nice bol zaznamenany v oblasti juhozapadného
Slovenska, hlavne v okresoch Nitrianskeho a Trnavského kraja. Najvyssi vyskyt rastlin
infikovanych patogénom M. phaseolina bol pozorovany v okresoch Hlohovec (34,67 %)
a Dunajska Streda (20,02 %) v Trnavskom kraji a v okresoch Levice (22,05 %) a Nové Zamky
(19,12 %) v Nitrianskom kraji. Najmenej rastlin so symptomami popolavej hniloby bolo
v Sobraneckom okrese, len 0,75 %, v oblasti vychodného Slovenska.

Vyss§i priemerny pocet rastlin so symptomami popolavej hniloby v porastoch slneénice
v podmienkach Slovenska bol zaznamenany v rokoch svysokymi teplotami v letnych
mesiacoch. Vyskyt popolavej hniloby v podmienkach Slovenska negativne ovplyviuju vyssie
zrazky pocas letnych mesiacov juna a jala.

Intenzita vyskytu popolavej hniloby v porastoch slnecnice byva vyssia na 'ahSich podach a ¢im
je vyssi obsah piesku v pdde, tym sa v pode nachddza viac mikrosklerocii. Vyssi vyskyt
mikrosklerdcii patogéna M. phaseolina mozno ocakavat v nestruktirnej pode a na takychto
podach hrozi vyssie riziko objavenia sa popolavej hniloby slnec¢nice.

The occurrence of Charcoal rot of sunflower, which is caused by the fungus Macrophomina
phaseolina, 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 M. phaseolina was statistically significantly influenced by the growing year and the place
where the sunflower was grown.

The highest occurrence of Charcoal rot of sunflower was recorded in southwestern Slovakia,
especially in the districts of Nitra and Trnava regions. The highest incidence of plants infected
by the M. phaseolina pathogen was recorded in the districts of Hlohovec (34.67%)
and Dunajska Streda (20.02%) in the Trnava region and in the districts of Levice (22.05%)
and Noveé Zamky (19.12%) in the Nitra region. The fewest plants with symptoms of this
diseases were found in the eastern part of Slovakia, in the district of Sobrance (only 0.75%).
A higher average number of plants with Charcoal rot symptoms in sunflower was recorded
in years with high temperatures during the summer months in Slovak conditions.
The occurrence of Charcoal rot in Slovak conditions is negatively affected by higher
precipitation during the summer months of June and July.

The density of Charcoal rot in sunflower crops is higher on lighter soils. The amount
of M. phaseolina microsclerotia is related to the granular composition of the soil. The higher
the sand content in the soil, the more microsclerotia are found in the soil. Higher incidence
of M. phaseolina microsclerotia can be expected in non-structural soils, which increase the risk
of Charcoal rot emergence on such soils.



Vliv hnojiva CHEVRI Cu-Combi na napadeni vinné révy Plasmopara viticola
Effect of CHEVRI Cu-Combi fertilizer on Plasmopara viticola infestation of grapevines

Pavla Bryxova, Martin Barnet & Jaroslav Mraz
AGRA GROUP a.s.; martin.barnet@agra.cz

Plasmopara viticola (Berk. et Curt. ex de Bary) Berl. et De Toni 1888 tfida oomycety,
je puvodce plisné révy, ktery byl popsan v Severni Americe. Do Evropy byl zavlecen
pravdépodobné s americkymi fizky, které se pouzivaly k opétovné vysadbé francouzskych vinic
zni¢enych révokazem koncem 19. stoleti, kdy zpasobil rozséhlé skody v péstovani révy vinné
(Vitis vinifera L.). Jedna se o jednoho z nejvyznamnéjsich patogent révy s nutnosti regulace
opakovanymi aplikacemi fungicidl. Objevilo se nékolik alternativ k chemické ochran¢ vinné
révy, mezi které patii pouziti bioaktivnich latek nebo vysadba rezistentnich kultivara.

Az do poloviny minulého stoleti se vyzkum soustfedil pfedev§im na optimalizaci aplikace
méd’natych fungicidii a vyvoj novych molekul a pfipravkl pro kontrolu napadeni. V soucasné
chvili jsou na trhu s méd’natymi piipravky dostupné predevsim formy oxychloridu médi, siranu
méd’natého, hydroxidu méd’natého a oxidu médi. Spole¢nost AGRA GROUP a.s. na pracovisti
Mendelovy univerzity testovala pisobeni hnojiva CHEVRI Cu-Combi, obsahujici novou formu
meédi — Chevreulova stl, na napadeni patogenem Plasmopara viticola a vyzivny stav révy
vinné.

Tato studie se zamétuje na kompletni informace o ptisobeni hnojiva na zdravotni stav révy
vinné véetné stanoveni obsahu médi v listech, bobulich a mostu.

Plasmopara viticola (Berk. et Curt. ex de Bary) Berl. et De Toni 1888 class Oomyceta, is
the causative agent of grape downy mildew that has been described in North America. It was
probably introduced to Europe with American cuttings, which were used to replant French
vineyards destroyed by blight at the end of the 19th century, when it caused extensive damage
of vine planting (Vitis vinifera L.). Plasmopara viticola belongs between one of the most
important pathogens of vines, with the necessity of regulation by repeated applications
of fungicides. Several alternatives to chemical vine protection were emerged, including the use
of bioactive substances or planting of resistant cultivars.

Until the middle of the last century, research was mainly focused on optimizing the application
of copper fungicides and developing new molecules and preparations to control infestation.
At the present time, copper oxychloride, copper sulfate, copper hydroxide and copper oxide
forms are available on the market with copper preparations. The company AGRA GROUP a.s.
tested the effect of CHEVRI Cu-Combi fertilizer at the Mendel University workplace. The new
preparation contains a new form of copper — Chevreul salt and its effect on attack
by the pathogen Plasmopara viticola and the nutritional status of grapevines.

This study focuses on complete information on the effect of fertilizer on grapevine health,
including the determination of copper content in leaves, berries, and juice.



Vyvoj populaci Leptosphaeria maculans v CR a jeho vyznam pro zavaZnost fomového
¢ernani stonkii Fepky v budoucich letech

Evolution of Leptosphaeria maculans populations in the Czech Republic and its
significance for the severity of blackleg disease in future years
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olejky. Pivodcem je hemibiotrofni askomyceta Leptosphaeria maculans. Hlavnim problémem
pfi Slechténi fepky na odolnost je extrémni geneticka plasticita L. maculans, ktera je schopna
prekovat geny rezistence fepky béhem nékolika. Je proto dilezité nezvySovat selekéni tlak
na populace L. maculans péstovanim odrid se stejnymi geny specifické rezistence. Je rovnéz
dulezité mit piehled o vyvoji genid avirulence v populacich L. maculans, aby bylo mozné
predikovat budouci vyvoj rezistence/susceptibility odrid fepky. Provedli jsme proto v letech
2017-2020 studii s cilem ziskat piehled o zastoupeni ras L. maculans na tizemi Ceské
republiky. Sesbirdno bylo 485 izolatd z lapacich 1 komer¢nich odrid na 17 lokalitach, izolaty
byly testovany na souboru diferencia¢nich odrid v laboratornich podminkach. Nalezeno bylo
celkem 17 ras, které se liSily pfitomnosti alel AvrLm genti: dominantnim genem byl AvrLm7,
ktery byl nalezen u 83.92 % izolatd. Zavérem lze shrnout, ze gen RIm7 v soucasné dobé
zajist'uje rezistenci odrid fepky, ale na druhou stranu, ptiliSné vyuzivani odriid s timto genem
rezistence zvySuje riziko prolomeni rezistence zalozené na tomto genu.

Blackleg is one of the most serious diseases of oilseed rape worldwide. It is caused
by the hemibiotrophic ascomycete Leptosphaeria maculans. A major problem in breeding
for oilseed rape resistance is the extreme genetic plasticity of L. maculans, which is able
to overcome oilseed rape resistance genes within a couple of years. Therefore, it is important
not to increase selection pressure on L. maculans populations by growing varieties
with the same specific resistance genes. It is also important to have a knowledge of the evolution
of avirulence genes in L. maculans populations in order to predict the future evolution
of resistance/susceptibility of oilseed rape cultivars. We therefore conducted a study
in 2017-2020 to get an overview of the frequencies of L. maculans races on the territory
of the Czech Republic. At 17 locations, 485 isolates were collected from trapping
and commercial varieties, single spore isolates were prepared and tested under laboratory
conditions on differential setof cultivars. A total of 17 races were found that differed
in the presence of AvrLm alleles: the dominant gene was AvrLm7, which was found in 83.92%
of the isolates. In conclusion, the RIm7 gene currently ensures resistance of oilseed rape
varieties. On the other hand, the overuse of varieties with this resistance gene increases the risk
of breaking the resistance based on this gene.



Snéti na obilninach

Smut fungi on cereals
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V letech 2007-2021 jsme Vv polnich pokusech s umélou infekci v Praze-Ruzyni sledovali
napadeni obilnin snét'mi s cilem zjistit odridové reakce ovsa ke snéti ovesné a odrtidové reakce
pSenice ozimé k snétim mazlavym. K inokulaci pluchatych ovst byla pouzita vodni suspenze
spor v ¢astecném vakuu, zatimco u nahych ovst byly k inokulaci vyuzity suché spory.
U mazlavé snéti pSeni¢né bylo osivo pred vysevem inokulovano sporami snéti, u snéti zakrslé
byly spory po vysevu naneseny na povrch pudy. Néachylnou reakci s vice nez 10 % klast
napadenymi mazlavou snéti pSenicnou nebo snéti zakrslou jsme zaznamenali u 95 % odrtad
ozimé psenice z celkového poctu 115 testovanych. U ovsa prokazalo v testech vysokou tiroven
napadeni prasnou snéti ovesnou 84 % z 31 testovanych odrid. VétSina testovanych odrid
obilnin byla nachylna ke snétim. Snéti tak predstavuji vyznamné riziko pro péstovani obilnin
vSude tam, kde neni bézn¢ vyuzivdno moieni osiva chemickymi pfipravky, obzvlasté pak
v ekologickém zemédelstvi.

Smut fungi threaten farming systems whenever the routine use of chemical seed treatment is
not possible. Organic wheat production therefore requires alternative means of control.
Breeding for resistance offers an efficient and sustainable plant protection strategy particularly
for organic production systems.

The objectives of this study were: 1. to identify variety reaction to common bunt and dwarf
bunt in winter wheat; 2. to identify variety reaction to loose smut of oat.

A water suspension of spores in partial vacuum was used to inoculate hulled oats, while dry
spores were used to inoculate naked oats. In the case of common bunt, the seed was inoculated
by spores before sowing, in the case of dwarf bunt, the spores were applied
to the soil surface after sowing. We recorded a susceptible reaction with more than 10%
of ears infested with common bunt or dwarf bunt in 95% of winter wheat varieties
out of the total number of 115 tested. In oats, 84 % of the 31 varieties tested showed a high
level of infestation in the tests. Most of the cereal varieties tested were susceptible to smut
fungi. Thus, smut fungi pose a significant risk to cereal cultivation, especially in organic
farming.

The research was supported by the Ministry of Agriculture CR, NAZV, project no NAZV
QK1910041.



OSetrenie semien superabsorpénym polymérom a jeho vplyv na napadnutie juvenilnych
rastlin kukurice v péde kontaminovanej Fusarium culmorum

Seed treatment with superabsorbent polymer and its effect on the infestation of juvenile
maize plants in soil contaminated with Fusarium culmorum
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Jednym z pristupov, ako znizit' negativny vplyv sucha na rastliny je vyuzivanie
superabsorpénych polymérov (SAP), ktoré moézu byt aplikované priamo na morené alebo
nemorené osivo. Cielom nasho experimentu bolo vyhodnotit’ zmeny v U¢innosti fungicidov
moridla po obaleni semien SAP pri potlacovani napadnutia kukurice hubovym patogénom
Fusarium culmorum. Semena oSetrené moridlom (fungicidom), SAP alebo ich kombinaciou
boli pestované v pdde umelo infikovanej F. culmorum. Neboli pozorované vyznamné rozdiely
v kliCeni semien alebo raste rastlin medzi semenami oSetrenymi samotnym moridlom
a semenami s kombinovanym oSetrenim. Okrem toho rastliny zo semien o$etrenych samotnym
SAP rastli signifikantne lepsie v porovnani s neosetrenymi semenami. RealTime PCR potvrdila
signifikantne niz§ie mnozstvo patogénnej DNA v rastlinnych pletivach pri vSetkych oSetreniach
semien v porovnani s neoSetrenymi, pricom rozdiel medzi variantom s moridlom samotnym
a kombinovanym oSetrenim nebol Statisticky vyznamny.

Drought is a major abiotic stress that threatens the efficiency of agricultural production. One
approach to reducing the impact of drought on plants is to use superabsorbent polymers (SAPS).
Their application as a seed coating makes water available directly to the seeds during their
germination and early growth phase. The aim of our experiment was to evaluate changes
in the effectiveness of fungicides in seed dressing after seed coating with SAP in suppressing
infestation of maize with Fusarium culmorum. Seeds treated with fungicide dressing
(prothioconazole + metalaxyl-M), SAP coating, or their combination were grown in soil
artificially infected with F. culmorum. No significant differences in seed germination or plant
growth were observed between seeds dressed in fungicide alone and seeds treated with SAP
and fungicide. Moreover, plants from the seeds coated with SAP alone grew significantly better
compared to untreated seeds. Germination of untreated seeds in infected soil was reduced
to 68.7% (average of 3 infection levels) compared to seeds in the soil without infection, 86.8%
for seeds treated with SAP alone, and 96.3% for seeds dressed in fungicides or seeds
with combined treatment. The height of plants reached 32.5% for untreated seeds, 51.4%
for SAP treatment, 63.4% for fungicide dressing, or 59.4% for combined treatment compared
to plants in the control soil. Real-time PCR confirmed a significantly lower amount of pathogen
DNA in plant tissue in all treatments compared to untreated seeds and no difference between
the variant with fungicides only or the combined treatment.

Pod’akovanie: Tato praca bola podporena Europskym fondom regionalneho rozvoja v radmci
programu Interreg V-A SK-CZ, projekt ,,Vyuzitie superabsorpénych polymérov (SAP)
ako inova¢ného néstroja na zmiernenie dopadov klimatickej zmeny v polnohospodarstve®,
ITMS: 304011Y185.



Geny rezistence ke rzi pSeni¢né (Puccinia triticina Eriks) u odrid pSenice registrovanych
v CR

Resistance genes to leaf rust (Puccinia triticina Eriks) in wheat cultivars registered
in the Czech Republic
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Znalost gend rezistence (Lr) je vyznamna zejména v kombinaci s tdaji o virulenci v populaci
rzi. Bylo vybrano 56 odrid pSenice, vSechny tyto odridy byly testovany molekuldrnimi
markery ke stanoveni pfitomnosti genti rezistence Lrl, Lrl0, Lr24, Lr26, Lr28, Lr34, Lr37
a Lre8. Vybrané odrady byly zaroven zkousSeny v polnich infek¢nich testech na odolnost ke rzi
pSeni¢né. Nejvyssi zastoupeni v souboru odrid mél gen Lr37, ktery se vyskytoval u dvaceti
Ctyt testovanych odrid. Nejucinnéjsi byl gen Lr24, ktery v riznych kombinacich s jinymi Lr
geny nesly kultivary Athlon, Futurum, Sheriff, Hyfi, Asory, Campesino a Gordian. Vysoka
ucinnost byla zjiSténa také u genu Lr28.

The most widespread Lr gene in the set of tested cultivars was Lr37, either single
or in combination with Lr1, Lr10, Lr13, Lr24 or Lr26. Another important gene was Lr24 single
or in combination with Lr34 or Lr28. Gene Lr28 was detected single
and in combination with Lr24 or Lr34 and Lr10. One cultivar possessed Lr10, two cultivars
Lr26. Gene Lr68 was detected single or in combination with Lrl, Lr10, Lr24, Lr26, Lr28
or Lr34. None of the tested Lr genes was found in six cultivars.

Cultivars possessing Lr24 as well as those possessing Lr28 were most resistant against leaf rust.
Leaf rust scoring 2.0 — 2.7 on the scale 1 — resistant, 9 — susceptible was recorded
in cultivars Athlon (Lr24), Sheriff (Lr24), Hyfi (Lr24), Tobak (Lr28), Gordian (Lr24, Lr28)
and Frisky (Lr28, Lr10, Lr37), leaf rust scoring 3.0 — 3.6 in cultivars Asory (Lr24, Lr34),
Campesino (Lr24, Lr34), Gordian (Lr24, Lr28, Lr68) and Futurum (Lr24, Lr68). Gene Lr68
was detected in 7 cultivars using the marker, however its effect could not be recognized
in field trials.

Surprisingly cultivar LG Mocca, without any of the tested Lr genes was also evaluated
2 indicating high resistance. Cultivars possessing Lr37 in combination with other Lr genes had
a higher resistance than those with Lr37 alone. Disease scoring between cultivars possessing
Lr37 fluctuated between 3.2 (cultivar RGT Sacramento) and 7.7 (cultivar Sally). Cultivars
carrying Lr10 (Patras), Lr26 (Johnson) had a medium scoring.

Average frequency of virulence of local isolates for Lrl, Lrl0 and Lr26 exceeded 85%
in the years 2014 — 2020. To Lr24 it was only 12% to Lr28 it was 23%. The virulence frequency
to Lr26 appears to have slightly increased from 75% in 2014 to 95% in 2020,
the virulence of local races to Lr24 has slightly decreased from the average to 8% for races
collected in 2020. No significant or abrupt shifts in virulence were recorded in this time period
for those 5 resistance genes.

The research was supported by the Ministry of Agriculture CR, NAZV, project no NAZV
QK1910041.



Dynamika rezidui pesticidu ve vybranych druzich zeleniny a v jablkach
Residue dynamics of pesticides in selected vegetable species and apples
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Stale vice lidi se zajima o kvalitu a bezpe¢nost ovoce a zeleniny, Kterou sleduji i obchodni
fetézce. Vystupem SetrnéjSich systému produkce ovoce a zeleniny je nizkoreziduélni produkce,
u které obsah rezidui pesticidt nepfesahne v produktu limit 50-30 % MRL (maximalni limit
rezidui) ¢i limit pro bezrezidudlni produkci odpovidajici limitu pro kojeneckou stravu
(max. 0,01 mg/kg). Pokus hodnotici dynamiku rezidui uc¢innych latek fungicida a insekticidt
v jablkach probiha v demonstraénim sadu VURV v Praze Ruzyni jiz fadu let. Vloni zapo¢alo
hodnoceni novych G¢innych latek insekticidl, fungicidi a herbicidl aplikovanych na 7 druht
zeleniny. Tyto experimenty probihaji na pokusném a demonstraénim pozemku CZU v Praze.
Vyvoj metod pro nove registrované slouceniny a stanoveni rezidui u¢innych latek pesticidnich
ptipravkti v produktech jednotlivych druhii zeleniny a v jablkdch probiha v ISO 17025
akreditované laboratofi na Ustavu analyzy potravin a vyzivy VSCHT v Praze. Pro piedstaveni
dynamiky rezidui pesticidi v zeleniné a jablkach byla vybrana insekticidni G¢inna latka
chlorantraniliprole a fungicidni 0¢inna latka fluopyram. Ptipravky Coragen 20 SC
(chlorantraniliprole) a Luna Experience (fluopyram + tebuconazole) nebo Luna Privilege
(fluopyram) byly pouzity s vhodnym smacedlem v maximalni povolené davce pro jablka
i jednotlivé druhy zeleniny.

More and more people are interested in the quality and safety of fruit and vegetables, which
is also monitored by the retail chains. The output of more environmentally friendly fruit
and vegetable production systems lead to low-residue production, where the pesticide residue
content of the product does not exceed the limit of 50-30% of the MRL (maximum residue
level), or the limit for non-residual production corresponding to the limit for baby food
(max. 0.01 mg/kg). An experiment evaluating the dynamics of residues of active substances
of fungicides and insecticides in apples has been carried out for many years in the demonstration
orchard of RCI in Prague-Ruzyné. Last year, the evaluation of new active substances
of insecticides, fungicides and herbicides applied to 7 vegetable species was started. The trials
are carried out on the experimental and demonstration plot of CZU in Prague. The development
of advanced methods for newly registered active ingredients of pesticide preparations leaving
residues in the products of individual vegetables and apples is being carried out in the ISO
17025 accredited laboratory at UTC Prague. The insecticidal active substance
chlorantraniliprole and the fungicidal active substance fluopyram were selected to present
the dynamics of pesticide residues in vegetables and apples. The products Coragen 20 SC
(chlorantraniliprole) and Luna Experience (fluopyram + tebuconazole) or Luna Privilege
(fluopyram) were applied with an appropriate surfactant at the maximum rate allowed on apples
and individual vegetables.

Vysledky byly ziskany v ramci feSeni projektu MZe CR NAZV QK21020238 a TACR
SS01020234.



Fuzariézy obilnin na Slovensku — vyskyt, druhové spektrum a ochrana
Fusarium spp. on cereals in Slovakia - occurrence, species spectrum, and control
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The presented work summarizes the results of incidence of Fusarium diseases of winter wheat
and spring barley in Slovakia in recent years, associated species spectrum and their control.
Incidence of Fusarium diseases were monitored at several localities throughout Slovakia
to detect the presence of Fusarium species spectrum associated with FHB, stem basis and leaves
of attacked plants.

Classical Fusarium head blight in wheats and brown spikelet form of Fusarium infection
in barleys dominated during each observed year. In overall, the high visual infection
by Fusarium head blight on wheat has been found in many localities. In symptomatic wheat
heads nine species of Fusarium and Microdochium genera were isolated: F. poae,
F. avenaceum, M. nivale, F. sporotrichioides, F. graminearum, F. equiseti, F. tricinctum,
F. culmorum, F. langsethiae. The highest frequency of occurrence reached F. graminearum.
The highest frequency in symptomatic spikes of barley was observed for the species F. poae,
F. langsethiae was absent. In the infected barley and wheat leaves (with Fusarium leaf blight
symptoms) six Fusarium species were found: F. poae, M. nivale, F. sporotrichioides,
F. graminearum, F. equiseti, F. tricinctum. The highest frequency of occurrence was reached
by F. poae. In asymptomatic wheat grains eight species of Fusarium and Microdochium genera
were determined: F. poae, F. equiseti, F. avenaceum, F. tricinctum, F. graminearum,
F. culmorum, F. sporotrichioides, M. nivale. F. poae reached the highest frequency
of occurrence. In addition to the spectrum of species occurred in asymptomatic grains of wheat,
F. langsethiae was detected in barley only.

The fungicide treatments against FHB were effective only by reduction of disease occurrence
and severity, whereas fungicides had no influence on structure of Fusarium species neither
in heads nor in kernels. There were found any continual dominance of any species, which could
be dominant on heads, symptomatic and asymptomatic kernels together. On each tested plant
parts (head, asymptomatic and symptomatic kernels) were dominant different species.
F. graminearum and F. culmorum were prevalent in infected heads, while F. poae was
dominant in kernels. These results highlighted different structure of Fusarium species on FHB
and Fusarium infested asymptomatic kernels, what suggests different origin of inoculum
for certain form of infection.

Each of the tested Fusarium or Microdochium species reacted to selected fungicides in different
way. The most susceptible species to all tested fungicides was Microdochium nivale,
the less susceptible were F. avenaceum and F. graminearum. The susceptibility of F. poae
and F. culmorum were intermediate. In radial mycelial growth inhibition, the most effective
were triazole fungicides (tebuconazole + prochloraz, metconazole, prothioconazole
+ tebuconazole, tebuconazole, spiroxamine + tebuconazole + triadimenol). The fungicides
containing strobilurins were more effective in suppressing M. nivale mycelium growth than
triazoles.



Mezidruhové hybridy révy vinné (Vitis vinifera x Muscadinia rotundifolia) a jejich
rezistence k patogenu Erysiphe necator a Plasmapora viticola

Interspecific hybrids of grapevine (Vitis vinifera x Muscadinia rotundifolia)
and evaluation of resistance against pathogens Erysiphe necator and Plasmopara viticola

Katefina Chvatalova Krupicova & Ivana Safrankova

Ustav peéstovani, Slechteéni rostlin a rostlinolékarstvi, Agronomicka fakulta, Mendelova
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V letech 2019 a 2020 byl u osmi populaci semenacti mezidruhového kiizeni Vitis vinifera
x Muscadinia rotundifolia sledovan zdravotni stav a hodnocena rezistence k zavaznym
houbovym patogenim Erysiphe necator a Plasmopara viticola. Pokusy byly zalozeny
na pozemcich firmy Vinselekt a.s. Slechtitelské stanice vinaiské v Perné. U nejlépe
hodnocenych populaci se predpoklada piitomnost genti rezistence, které by bylo mozné prenést
Z rodici, jejich morfologie listu, kterd miiZze predstavovat ucinnou bariéru vici patogentim.
Vybrané hybridy byly doporuceny k dalSimu sledovani a analyze gend. Pokud se podaii
prokazat pfitomnost gentl rezistence, budou populace vyuzity k dal$imu kiiZeni, jehoZ cilem
bude pyramidizace gentl.

In 2019 and 2020, the health status of eight populations of seedlings of the interspecific cross
Vitis vinifera x Muscadinia rotundifolia was monitored and resistance to the major fungal
pathogens Erysiphe necator and Plasmopara viticola was assessed. The experiments were set
up on the land of the Vinselect Wine Breeding Station in Perna. In the best evaluated
populations, the presence of resistance genes that could be transferred from the parents is
assumed, their leaf morphology which may represent an effective barrier to the pathogens.
The selected hybrids were recommended for further monitoring and gene analysis.
If the presence of resistance genes can be demonstrated, the populations will be used for further
crosses aimed at pyramiding the genes.



Vyuziti modelového organismu Brachypodium distachyon ve fytopatologii
Use of the model organism Brachypodium distachyon in phytopathology
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Brachypodium distachyon (Bd) je druh travy z ¢eledi Poaceae s relativné malym genomen,
kratkou vegetacni dobou a malym vzrastem, ktery je pfibuzny obilnindm, jako je pSenice
(Triticum) a je¢men (Hordeum). Bd slouzi jako modelovy systém pouzivany ve vyzkumu
vyvoje rostlin, interakci mezi rostlinami a mikroorganismy, ucinki abiotického stresu
a evoluéni a systémové biologie. V nasi praci pouzivame Bd jako modelovy organismus
ve vyzkumu interakci mezi hostitelem a patogenem a endofytickymi houbami. Infikovanim Bd
ur¢itym druhem houby lze zkoumat povahu interakce s hostitelskou rostlinou. Piikladem
vyuziti Bd jako modelového systému je interakce s patogenem Fusarium culmorum,
ktery infikuje velké mnozstvi hostitell vCetné pSenice, jemene a dalSich trav, dale pak
interakce s endofytickou houbou Microdochium bolleyi. Je pfinosné, ze symptomy a interakce
zpusobené houbovymi organismy u Bd jsou velmi podobné tém, které¢ byly pozorovany
u pSenice.

Brachypodium distachyon (Bd) is the grass species in the Poaceae family with a relatively small
genome, short growth period, and relatively small stature, which is related to cereals such
as wheat (Triticum) and barley (Hordeum). Bd serves as a model system used in research
on plant development, plant-microorganism interactions, the effects of abiotic stress,
and evolutionary and systems biology. In our work, we use Bd as a model organism in research
on host-pathogen interactions and endophytic fungi. By infecting Bd with a given fungal
species, the nature of the interaction with the host plant can be investigated. Examples
of the use of Bd as a model system include its interaction with both the pathogen Fusarium
culmorum, which infects a large number of hosts, such as wheat, barley, and other grasses
and the endophytic fungus Microdochium bolleyi. It is beneficial that the symptoms
and interactions caused by the fungal organisms in Bd are very similar to those observed
in wheat.

The research was supported by the Ministry of Agriculture CR, NAZV, project
no. QK21010064.



Studium vyskytu padli (Erysiphales) na rostlinach ¢eledi Lamiaceae v Ceské republice

Study of powdery mildews (Erysiphales) occurrence on plants of family Lamiaceae
in the Czech Republic
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V pribéhu let 2011 az 2022 byly na tizemi CR sbirany vzorky padli na planych, 1é&ivych
i okrasnych rostlinach. Celkové bylo posbirano 23 vzorkii padli na rostlinach z celedi
Lamiaceae. Nej¢astéji byl zastoupen komplex druhti Golovinomyces biocellatus, ktery je
Vv soucasnosti rozdélovan na druhy G. biocellatus, G. monardae, G. neosalviae a G. salviae,
které byly vSechny potvrzeny. Pouze na vzorcich Lamium album a L. purpureum se vyskytoval
I druh Neoérysiphe galeopsidis.

Representatives of the Lamiaceae family are annual, biennial and perennial plants. In the area
of the Czech Republic, they are found in the form of herbs or semi-shrubs. A number of the
representatives of Lamiaceae are widely used for content of aromatic substances in the food
industry, mostly as spices, as well as in folk medicine and in the pharmaceutical industry.
Powdery mildews (Erysiphales, Ascomycota) are obligate biotrophic parasites of vascular
plants, acting on the hosts as debilitators. Worldwide on the family Lamiaceae there have been
described up to 11 powdery mildew species in five genera, specifically Erysiphe,
Golovinomyces, Leveillula, Neoérysiphe and Podosphaera.

In the Czech Republic occurrence of powdery mildews on wild and ornamental plants has been
studied during years 2011-2022. Altogether 23 samples of plants from the family Lamiaceae
with leaves bearing symptoms of powdery mildews were collected. Samples were herbarized
and microscopically analysed by lactofuchsin (Shin method). In all samples there was
confirmed occurrence of only anamorph stage of the pathogen.

According to detailed microscopic analysis there were confirmed two species of powdery
mildews infecting Lamiaceae family, i.e. Neoérysiphe galeopsidis and Golovinomyces
biocellatus complex. Although both species have Euoidium type of conidiophores (conidia are
produced in chains), they can be easily distinguished by different types of appressoria
on hyphae (N. galeopsidis forms lobbed appressoria, while G. biocellatus nipple-shaped, resp.).
The prevailing powdery mildew among samples of Lamicaeae family was G. biocellatus
complex. As recently G. biocellatus complex was intensively studied and divided to several
species, samples of powdery mildew found on Melissa officinalis, Mentha longifolia, Mentha
piperita, Monarda bradburiana, Mo. citriodora, Mo. didyma, and Mo. fistulosa were
determined as Golovinomyces monardae; the samples on the host plants Salvia officinalis,
S. sclarea were determined as Golovinomyces neosalviae; samples on S. pratensis
and S. verticillata were determined as Golovinomyces salviae and the samples on Glechoma
hederacea and Nepeta cataria as Golovinomyces biocellatus. Species Neoérysiphe galeopsidis
was confirmed only on Lamium album and L. purpureum.



Studium cinnosti hyperparazita Ampelomyces quisqualis na padli

Study of the effectiveness of the hyperparasite Ampelomyces quisqualis on powdery
mildew

Barbora Mieslerova, Eliska Novakova, Nikola Niederlova & AleS Lebeda
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Pro eliminaci vyskytu padli (obligatnich biotrofnich parazith cévnatych rostlin) Ize vyuzit
chemickych ptipravki, ale v soucasnosti se pozornost upina také na biologické prostiedky
ochrany. V naSich experimentech jsme se zaméfili na mikroskopické studium wc¢innosti
hyperparazita Ampelomyces quisqualis (AQ) na vyvoj padli. Pracovali jsme se tiemi
patosystémy, a realizovali nékolik nezavislych experimentil. U¢innost AQ se liila jak mezi
patosystémy, tak mezi jednotlivymi experimentalnimi variantami, pfi¢emz nejvetsi ucinnost
byla prokazéana pti soucasné inokulaci listovych segmenti padlim a AQ. V tomto ptipadé byla
pozorovana redukce kli¢eni konidii i dals$iho vyvoje padli. V zadné experimentalni varianté
vSak AQ vyznamné nepotlacil sporulaci padli.

Powdery mildews (PM) are obligate biotrophic parasites of vascular plants which act
as debilitators. Plants can be protected against powdery mildews by various means, both
chemical and biological. One possibility is the use of hyperparasitic fungi, which includes
Ampelomyces quisqualis (AQ). Ampelomyces attacks powdery mildew inside of the cells
of its mycelium, conidiophores, eventually chasmothecia and forms pycnidia with conidia here.
The presence of AQ was recorded on more than 64 species within the genera Brasiliomyces,
Erysiphe, Leveillula, Phyllactinia, Podosphaera, Golovinomyces. The natural incidence
of hyperparasitism in studies fluctuated between 4.3 and 68.8%.

The study of effectiveness of AQ was divided to several independent experiments,
in which development of AQ and PM was microscopically analysed. In the first experiment
there was studied effectivity of AQ on pathosystems Lactuca serriola - Golovinomyces bolayi,
Solanum lycopersicum - Pseudoidium neolycopersici, Cucumis melo - Podosphaera xanthii
when applied by spraying on whole plants or detached leaves intensively attacked by PM.
However, there was not observed any apparent effect on powdery mildew development after
7 days pi.

In the second experiment with above mentioned three pathosystems AQ was applied
on detached leaves which have just been inoculated with powdery mildew and immediately
sprayed with AQ. All powdery mildews showed slightly reduced conidia germination, mycelia
development and sporulation after application of AQ, with the greatest influence
on the pathosystem L. serriola — G. bolayi. However, the resulting sporulation was only
partially reduced.

In the third experiment only pathosystem S. lycopersicum — P. neolycopersici was studied.
The aim of the study was to compare the effectivity of AQ application in different temperature
variations, 15/10 °C, 20/18 °C and 25/25 °C (light/dark). AQ was applied on leaf discs of tomato
freshly inoculated with powdery mildew. Although PM conidia germination and development
were reduced in all cases, the resulting sporulation was only slightly reduced, and was more
affected by temperature suitable/unsuitable for PM development than by spraying of AQ. Inall
experimental variants AQ was not able to effective control powdery mildew sporulation.



Padli na okrasnych rostlinach ¢eledi hluchavkovité (Lamiaceae) v zahradach a parcich
jiZni a stfedni Moravy

Powdery mildews on ornamental plants of the family Lamiaceae in gardens and parks of
South and Central Moravia

Markéta Michutova & Ivana Safrankova
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Padli (Erysiphales) patifi mezi nejCastéji se vyskytujici patogeny napadajici vétSinu druhti
rostlin. Jednim z Castych hostitell téchto obligatné parazitickych vieckovytrusych hub
(Ascomycota) jsou i zastupci Celedi hluchavkovité (Lamiaceae). Na rostlinach je padli viditelné
jako souvisly, nebo skvrnity bily az svétle Sedivy povlak na svrchni strané listl, stonkt
¢i na rostlinach. Padli snizuji estetickou hodnotu okrasnych rostlin a zptisobuji ekonomické
Skody. Béhem vegetaéni sezony 2021 byly v botanickych zahradach a parcich jizni a stfedni
Moravy vyhledavany a odebirany vzorky okrasnych hluchavkovitych rostlin napadenych
padlim. Z celkového poctu 18 odebranych vzorkt bylo padli ur¢eno na 13 druzich a kultivarech
hluchavkovitych rostlin, pficemz vSechny identifikované druhy padli patfily do rodu
Golovinomyces — G. orontii, G. monardae, G. biocellatus a G. salviae.

Powdery mildews (Erysiphales) is one of the most common pathogens attacking many plant
species. One of the frequent hosts of this obligately parasitic fungus belonging to the division
Ascomycota are representatives of the Lamiaceae family. Macroscopically, powdery mildews
appear as a white to a grey layer on the upper side of the leaf, which can be whole but can also
form spots called pustules. These manifestations of infestation cause deterioration
of ornamental plants and cause considerable economic damage. During the 2021 growing
season, samples of ornamental plants of the family Lamiaceae attacked by powdery mildew
were searched for and collected in the botanical gardens and parks of South and Central
Moravia. Out of 18 samples, powdery mildews were determined on 13 species and cultivars
of Lamiaceae plants. All powdery mildews species belonged to the genus Golovinomyces —
G. orontii, G. monardae, G. biocellatus, and G. salviae.



Klic¢ova role genu rezistence Pchl v odolnosti odrid ozimé pSenice ke stéblolamu

The key role of the Pchl resistance gene in the resistance of winter wheat varieties
to eyespot

Jana Palicoval, Veronika Dumalasova!, Alena Hanzalova! & Pavel Matusinsky?
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Puvodci stéblolamu, jedné z hlavnich chorob pat stébel obilnin, patii do rodu Oculimacula
(0. yallundae a O. acuformis). V Ceské republice je vyznamngjsi O. yallundae, ktera prevlada
na pSenici. O. acuformis je dominantni na Zzité, z pSenice byla izolovana sporadicky. Od roku
2019 je studovana reakce vybranych odrtid ozimé psenice registrovanych v CR ke stéblolamu.
Inokulace probiha na jafe a na podzim smési izolatti obou ptivodcti. Hodnoceni stupné¢ napadeni
je provadéno vizualné pomoci symptomtl na bazich stébel a kvantitativni polymerazovou
fetézovou reakci (real-time PCR). Odrudy jsou rovnéz testovany
na piitomnost genu rezistence Pchl pomoci STS markeru Xorwl. Byly zjistény statistické
rozdily mezi odrtidami i mezi jednotlivymi roky 2019-2021. Nejnizsi pramérna troven infekce
stéblolamem byla pozorovana u odridy Annie, ktera nese gen rezistence Pchl. Obdobn¢ i dalsi
odrady s genem Pchl vykazovaly niz§i napadeni (napf. SU Tarroca, Campesino, LG
Imposanto, LG Absalon). Metodou real-time PCR je mozné zaznamenat
i nizkou hladinu DNA patogenti, navic odlisit oba pivodce stéblolamu. O. yallundae byla
detekovana ve vyssich koncentracich v inokulovanych rostlinach ve srovnani s O. acuformis.
Nejvyssi mira infekce stéblolamem byla v roce 2020 v disledku povétrnostnich podminek
vhodnych pro rozvoj choroby.

Causal agents of eyespot, one of the main stem-base diseases of cereals, belong to the genus
Oculimacula (O. yallundae and O. acuformis). In the Czech Republic, O. yallundae is more
important and predominates on wheat. O. acuformis is dominant on rye and has been isolated
sporadically from wheat. Since 2019, the response of selected winter wheat varieties registered
in the Czech Republic to eyespot has been studying. Inoculation takes place
in spring and autumn with a mixture of both eyespot causal agents. The assessment
of the degree of infection is carried out visually using symptoms on stem bases
and by quantitative polymerase chain reaction (real-time PCR). The varieties are also tested for
the presence of the Pchl resistance gene using the STS marker Xorw1. Statistical differences
were found between varieties and between years 2019-2021. The lowest average level
of eyespot infection was observed in the variety Annie, which carries the Pch1l resistance gene.
Similarly, other varieties with Pchl gene showed fewer symptoms (e.g. SU Tarroca,
Campesino, LG Imposanto and LG Absalon). Real-time PCR can also detect low levels
of pathogen DNA and distinguish between the two pathogens. O. yallundae was detected
at higher concentrations in inoculated plants compared to O. acuformis. The highest rates
of eyespot infection were in 2020 due to weather conditions suitable for disease development.

The research was supported by the Ministry of Agriculture CR, projects no. MZE-R0O0418,
MZE-RO1118.
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Rezistencia Cercospora beticola k fungicidom v Slovenskej republike
Resistance Cercospora beticola to fungicides in Slovak Republic
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V roku 2018 pokracoval prieskum rezistencie huby C. beticola k fungicidom v Slovenskej
republike. Prieskum sa uskutocnil na lokalitach Cachtice, Dvory n. Zitavou, Hronovce,
Jaslovské Bohunice, Majcichov, Matiskovo, Nové Sady, Rastislavice, Rybany, Skalica.
Ziskané izolaty C. beticola boli testované na rezistenciu k fungicidom s Géinnymi latkami
prochloraz + propiconazole, fenpropidin + difenoconazole, azoxystrobin + cyproconazole,
tetraconazole, epoxiconazole + tiophanate-methyl, cyproconazole + trifloxystrobin, tiophanate
methyl. Testovany bol aj pripravok v procese registracie s u¢innymi latkami fenpropidin +
difenoconazole. NajvysSia miera rezistencie bola zistend k fungicidom s u¢innymi latkami
epoxiconazole + tiophanate-methyl a tiophanate-methyl. Kombinacia ucinnych latok
fenpropidin + difenoconazole mala proti vSetkym izolatom C. beticola tG¢innost 100 %.
Najvyssi stupen rezistencie izolatov C. beticola bol identifikovany na lokalite Hronovce.

In the year 2018, the survey of Cercospora beticola testing for fungicide resistance continued
in Slovak republic. The testing of isolates were realised on localities Cachtice, Dvory
n. Zitavou, Hronovce, Jaslovské Bohunice, Majcichov, Matiskovo, Nové Sady, Rastislavice,
Rybany, and Skalica. The obtained isolates of C. beticola were tested to following fungicides:
prochloraz + propiconazole, fenpropidin + difenoconazole, azoxystrobin + cyproconazole,
tetraconazole, epoxiconazole + tiophanate-methyl, cyproconazole + trifloxystrobin,
and tiophanate methyl. The unauthorised fungicide (in Slovakia) based on active ingredients
fenpropidin + difenoconazole was included into the testing. The highest resistance
to fungicides in Cercospora beticola isolates was found out by epoxiconazole + tiophanate-
methyl and tiophanate-methyl. The combination of active ingredients fenpropidin +
difenoconazole achieved 100% fungicide efficacy to all the tested isolates, and zero resistance
of isolates to them. The highest degree of resistance of C. beticola isolates was detected
in locality Hronovce.



Studium tcinnosti esencialnich oleju viici padli a plisni dynovitych
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Utinnost jedenécti esencialnich oleji (EO) a dvou rostlinnych extraktd (E) byla sledovana
u dvou izolati padli dynovitych (PM) (ptivodce: Podosphaera xanthii /Px/, 22/21 Px, 26/21 Px)
a dvou izolatd plisné dynovitych (ptivodce: Pseudoperonospora cubensis /PC/: PC 28/18 2, PC
OL 7/21) pochazejicich z Ceské republiky. K testovani PM byla vyuZita modifikovana metoda
listovych diskd podle Sedlakové a Lebedy (2008) a pro DM metoda plovoucich listovych diski
navrzena Lebedou a Urbanem (2010). Listové disky byly pfipraveny z listii vysoce nachylné
odrady okurky seté (Cucumis sativus) Perzeus F1. Byla testovana G¢innost EO z téchto rostlin:
Mentha spicata, Melaleuca alternifolia, Thymus vulgaris, Cinnamomum zeyladicum, Syzygium
aromaticum, Pelargonium graveolens, Foeniculum vulgare, Cymbopogon winterianus,
Pimpinella anisum, Rosmarinus officinalis, Eucalyptus citriodora, a také téchto dvou E:
karvonu a eugenolu. U vsech byly testovany tfi koncentrace (0,025%, 0,05%, 0,075%).
Utinnost sledovanych EO a E viiéi izolatim PM a PC se signifikantng lisila, a to jak vzhledem
k jednotlivym testovanym EO a E, tak rovnéZ i mezi obéma studovanymi skupinami biotrofnich
patogeni (PM, DM). U testovanych Px izolati byla navic také pozorovana odliSnost
ve frekvenci vyskytu rezistentni/stfedné rezistentni odpovédi vici nékterym sledovanym EO
a obéma E.

Efficacy of eleven essential oils (EO) and two plant extracts (E) were screened on two powdery
mildew /PM/ isolates (Podosphaera xanthii /Px/: 22/21 Px, 26/21 Px) and two downy mildew
/IDM/ isolates (Pseudoperonospora cubensis /PC/: PC 28/18 2, PC OL 7/21) originated
from Czech Republic. A modified leaf discs bioassay by Sedidkova and Lebeda (2008) for PM
and the floating leaf discs bioassay for DM by Lebeda and Urban (2010) were used
for screening. Highly susceptible Cucumis sativus cv. Perzeus F1 served for preparation of leaf
discs. EOs from Mentha spicata, Melaleuca alternifolia, Thymus vulgaris, Cinnamomum
zeyladicum, Syzygium aromaticum, Pelargonium graveolens, Foeniculum vulgare,
Cymbopogon winterianus, Pimpinella anisum, Rosmarinus officinalis, Eucalyptus citriodora
and Es from karvon and eugenol were tested in three concentrations (0.025%, 0.05%, 0.075%).
Efficacy of screened EOs and Es towards PM and PC isolates varied significantly in relation
to tested EOs, Es and as well in comparison to both studied biotrophic groups of pathogens
(PM, DM). Between screened Px isolates, there were noted differences in frequency
of resistant/moderately resistant response against some EOs and both tested Es too.

This research was supported by the Ministry of Agriculture CR, NAZV, projects no.
QK21010064 and NPGZ-M/03-023 and IGA - PrF - 2022-002.



Pliseii slune¢nice a Plasmopara halstedii virus v Ceské republice
Sunflower downy mildew and Plasmopara halstedii virus in the Czech Republic
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Plisen slune¢nice, Plasmopara halstedii (Farl.) Berl. & De Toni (Ph), je biotrofni peronospora,
roz§itena v zemich, kde je slune¢nice péstovana. V ramci IOR je tfeba brat v uvahu fakt,
7e se jedna o organismus infikujici primarné rostliny z vlihké ptdy a Ze oospory v ptadé mohou
ptezivat po dobu vice nez 10 let. Pies snahu péstovat certifikované osivo rezistentnich hybrida
slunec¢nice, jez je moiené fungicidy, vznikaji Skody na tirod¢€. Hlavni pfi¢inou je vznik a selekce
novych fyziologickych ras/patotypii patogenu, ¢i kmenil nesoucich rezistenci vici fungicidim.
Do roku 2022 bylo celosvétové zaznamenano asi 46 ras Ph a determinaci dalSich lze
predpokladat.

V letech 2007-2022 byl v CR zaznamenan vyskyt Ph na 11 z cca 132 monitorovanych lokalit,
Casto i opakované. lzolaty Ph byly pfemnoZeny a testovany V laboratofi. Fenotyp virulence byl
stanovovan nejdiivena 9, od r. 2014 na 15 diferenciacnich liniich slune¢nice. Z nasich vysledki
vyplyva, Ze u nds dominovaly rasy 700 a 710, od r. 2011 se objevuji a postupné pievazuji rasy
704 a714.V r. 2014 byly poprvé zaznamenany dvé uplné nové rasy 705 a 715 (lokalita Podivin,
Jizni Morava). Vr. 2016 byla zaznamendna rasa 750, difive zndméa z Némecka. Spektrum
zaznamenanych ras se v pribéhu ¢asu ménilo, i u malych izolovanych populaci Ph, jako napf.
v CR, Ize sledovat zajimavou dynamiku zmén virulence. U¢innost metalaxylu byla testovana
na listovych discich. VSechny ¢eské izolaty Ph byly citlivé k metalaxylu. Od r. 2014 byl pomoci
PCR stanovovan Plasmopara halstedii virus; v CR infikuje nizsi procento izolati Ph nez
vV Mad’arsku ¢i dalSich zemich.

Sunflower downy mildew, Plasmopara halstedii (Farl.) Berl. & De Toni (Ph), is a biotrophic
oomycete widespread in sunflower-growing countries. The fact that it is an organism primarily
infecting plants from moist soil and that oospores can survive in soil for more than 10 years
must be taken into account in the integrated crop protection. Despite efforts to grow certified
seed of resistant sunflower hybrids, coated with fungicides, Ph can affect the crop yield.
Emergence and selection of new physiological races/pathotypes of the pathogen, and new
strains bearing resistance to fungicides are the main reasons. By 2022, about 46 races of Ph
have been recorded worldwide, and determination of more can be anticipated.

During 2007-2022, Ph has been recorded on 11 of ca 132 monitored localities in the Czech
Republic, often repeatedly. Ph isolates were subcultivated and tested in lab. Physiological races
were determined according to the phenotypic reaction of 9 or 15 (starting in 2014) sunflower
differential lines, respectively. Our results show that race 700 and race 710 prevailed, with races
704 and 714 emerging in 2011. In 2014, two completely new races 705 and 715 (from locality
Podivin, South Moravia) were recorded for the first time. In 2016, race 750, previously known
from Germany, was found. The spectrum of physiological races has been changing over time,
even in small isolated populations of Ph, such as found in the Czech Republic it is possible to
observe the dynamics of virulence shift. All Czech Ph isolates have been sensitive to metalaxyl
in leaf disc tests. Since 2014, the presence of Plasmopara halstedii virus was recorded by PCR
in a lower percentage of Czech Ph isolates than in Hungary or other countries.

Vyzkum byl podpofen MSMT CR (MSM 6198959215), MZe CR (NAZV QH71254; Narodnim
programem konzervace a vyuzivani genetickych zdroji rostlin, zvifat a mikroorganismu
vyznamnych pro vyzivu a zeméd¢lstvi) a UP v Olomouci (IGA UP PrF-2022-002).



Makroskopické hodnotenie genetickej diversity Sclerotinia sclerotiorum (Lib.) de Bary
Vv poraste repky ozimnej

Macroscopic evaluation of Sclerotinia sclerotiorum (Lib.) de Bary genetic diversity
in single rapeseed field

Monika Téthoval, Kamil Hudec!, Veronika Krchiiaval & Olha Matsera?

Institute of Agronomic Sciences, Slovak University of Agriculture in Nitra, Slovakia;
monika.tothova@uniag.sk
2Vlinnytsia National Agrarian University, Vinnytsia, Ukraine

Ciel'om tejto $tadie bolo porovnat’ geneticku diverzitu izolatov Sclerotinia sclerotiorum (Lib.)
de Bary pochadzajucich z jedného porastu repky ozimnej. Geneticka diverzitu sme zist'ovali
na zaradovanim izolatov do skupin na zaklade ich mycéliovej kompatibility. V naSich
pokusoch sme zaznamenali vel'mi vysokt mieru nekompatibilnych izolatov. Z literatiry zname
analyzy vdzobnej nerovnovéhy nepotvrdili ndhodné rekombinacie ako dosledok genetickej
diverzity, preto pri¢iny vysokej miery nekompatibilnych reakcii nie su zname.

Sclerotinia sclerotiorum (Lib.) de Bary with its polyphagous nature is infecting more than 400
plant species, among them several monocotyledonous and a majority of economically important
dicotyledonous plant species, including rapeseed. The disease severity is dependent
on environmental conditions suitable for carpogenic germination of sclerotia and producing
of ascospores from apothecia. These airborne ascospores are infecting above-ground part
of rapeseeds after abscission of flower petals.

S. sclerotiorum is homothallic species, its genome contains both mating-type idiomorphs
and it can reproduce both clonally and sexually. Because of homothallism, the airborne
ascospores are thought to propagate clonal genotypes. Genetic diversity of the S. sclerotiorum
population has not been studied so far in Slovakia. Therefore, the aim of this study was
to compare isolates of S. sclerotiorum originated from single rapeseed field and to analyse
similarity or differences between them.

One way of characterizing genetic diversity in population of S. sclerotiorum is mycelial
compatibility groups (MCGs) testing — a phenotypic, macroscopic assay of the self or non-self
recognition system controlled by multiple loci. Mycelial incompatibility is a failure of different
isolates to fuse and form one cohesive colony and is characterized by reduced growth between
two incompatible colonies.

In this study, 40 flower petal isolates from very warm and dry lowland climate region were
tested in two sets. Each set consisted of 20 isolates, i.e., 190 combinations per set in three
repetitions. Each isolate was paired by itself as a control of compatibility. Pairings were
cultivated on PDA amended by bromophenol blue for 7 days.

No prevalent MCG was found in this study, suggesting that S. sclerotiorum population affecting
the target rapeseed field consisted of a diverse group of isolates. In some studies, analyses
of linkage disequilibrium rejected the random recombination in accordance with predominantly
asexual reproduction of homothallic S. sclerotiorum, which is functionally equivalent to clonal
reproduction. The high level of incompatible reactions found in this study remains obscure.

This work was supported by the Operational Program Integrated Infrastructure within
the project Sustainable smart farming systems taking into account the future challenges (ITMS
313011W112), co-financed by the European Regional Development Fund.
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Repellents as a possible tool for the control insect pest of cultural plants
LCudovit Cagan, Miroslava Fuskova, Salim Mubarak & Peter Bokor
Slovak University of Agriculture, Nitra; ludovit.cagan@gmail.com

Cielom vyskumu bolo ndjst potencidlny repelentny efekt dvoch chemikalii DEET,
2-Undecanone, a esencialnych olejovov (EOs) z Allium sativum Linnaeus, 1753; Artemisia
annua Linnaeus, 1753, Ocimum basilicum Linnaeus, 1753; Lavandula angustifolia Mill, 1768;
Eucalyptus globulus, Labill 1800; Pinus sylvestris, Linnaeus 1753, Melaleuca alternifolia
and Curcuma longa Linnaeus 1753. Chemické zloZenie EOs bolo analyzované pomocou
plynovej chromatografie a hmotnostnej spektrometrie.

Vysledky s pasavkou zemiakovou (Leptinotarsa decemlineata) ukazali najvyssi repelentny
efekt v olfaktometrickych testoch v pripade A. sativum, O. basilicum, A. annua, P. sylvestris,
C. longa, E. globulus, DEET, 2- Undecanone, M. alternifolia and L. angustifolia.

V pripade skladovych skodcov Tribolium confusum Jacquelin du Val, 1863; Tenebrio molitor
Linnaeus, 1758; a Acanthoscelides obtectus Say, 1859 sa tiez zistili preukazné rozdiely medzi
kontrolou a repeletnymi latkami. Najvacsi repelentny ofekt v testoch s olfaktometom sa zistil
v pripade P. sylvestris and L. angustifolia. Najvicsia toxicita sa zistila v pripade A. sativum,
O. basilicum, and E. globulus.

Nase vysledky naznacuju, Ze vSetky chemické latky a esencialne oleje pouzité v laboratornych
pokusoch boli repelentné pre vSetkych skladovych Skodcov a pasavku zemiakova
(L. decemlineata). Vysledky naznaduju, ze repelentné latky mozu ovplyvnit' pocetnost’
Skodcov.

The aim of the study was to find the potential repellency effect of two chemical substances
DEET, 2-Undecanone, and essential oils (EOs) from Allium sativum Linnaeus, 1753; Artemisia
annua Linnaeus, 1753, Ocimum basilicum Linnaeus, 1753; Lavandula angustifolia Mill, 1768;
Eucalyptus globulus, Labill 1800; Pinus sylvestris, Linnaeus 1753, Melaleuca alternifolia
and Curcuma longa Linnaeus 1753. Chemical composition of EOs was analysed with gas
chromatography mass-spectrometry.

On the Colorado potato beetle (Leptinotarsa decemlineata) the results showed that the highest
repellency effect of EOs in olfactometer test were detected for A. sativum, O. basilicum,
A. annua, P. sylvestris, C. longa, E. globulus, DEET, 2-Undecanone, M. alternifolia
and L. angustifolia respectively.

On storage pests Tribolium confusum Jacquelin du Val, 1863; Tenebrio molitor Linnaeus, 1758;
and Acanthoscelides obtectus Say, 1859 significant differences were observed, and the greatest
repellency effect in olfactometer test was detected for P. sylvestris and L. angustifolia.
The strongest toxicity effect was detected for A. sativum, O. basilicum, and E. globulus.

Our results indicate that all chemical substances and essential oils used in the experiment were
repellent to all storage pests and L. decemlineata in laboratory experiments. The results indicate
that repellent substances can influence the number of the insect pests.

This publication was supported by the Operational Programme Integrated Infrastructure within
the project: Sustainable smart farming systems taking into account the future challenges
313011W112, cofinanced by the European Regional Development Fund.



Druhové sloZeni a pocetnost Skiidci lilku rajcéete (Solanum lycopersicum) ve féliovnicich
Species composition and abundance of tomato (Solanum lycopersicum) pests in foil plants
Jana Fadrna & Hana Sefrova

Ustav péstovani, Slechténi rostlin a rostlinolékarstvi, Agronomicka fakulta, Mendelova
univerzita v Brné; hana.sefrova@mendelu.cz

V roce 2021 byl ve féliovniku na hydroponické péstovani rajCete na Farmé Rajecek v Brné
s rozlohou 10 000 m? hodnocen vyskyt $kiidct. Bylo péstovano 7 odrid rajéete, kefikové,
cherry a koktejlové odriidy. Na pocatku biezna byl do skleniku introdukovan polyfagni predator
klopuSka SkraboSkova (Macrolophus pygmaeus), opyleni rostlin bylo zajisténo introdukci
¢melaka zemniho (Bombus terrestris). Skidci byli sledovani od dubna do listopadu pomoci
zlutych lepovych desek a vizualni kontrolou porostu rajcete. Ke zjisténi makadlovky rajc¢atové
(Tuta absoluta) byly do skleniku umistény feromonové lapage. Zluté lepové desky byly
instalovany také ve vnéjSim prostfedi, odkud mohou sktdci do féliovniku pronikat. Pomoci
zlutych lepovych desek ve foliovniku byl zjistén vyskyt molice sklenikové (Trialeurodes
vaporariorum) a smutnicovitych (Sciaridae). Molice sklenikova se ve foliovniku vyskytovala
az od poloviny zafi do poloviny fijna, v nejvyssi pocCetnosti na kefikovych odridach Tomicia
a Plumola. Na cherry odridach zjiSténa nebyla. Nebylo zaregistrovano poskozeni rostlin
zpusobené timto skiidcem. Smutnicoviti se vyskytovali od konce dubna do poloviny ¢ervna
ajejich pocetnost v jednotlivych sekcich foliovniku byla srovnatelna. Vizualni kontrolou rostlin
byl zjistén vyskyt vrtalek rodu Liriomyza a vinovnika rajského (Aculops lycopersici). Poskozeni
rajéete od vrtalek rodu Lyriomyza bylo pozorovano v cherry odriadach Belido a Maggino. Imaga
se ve foliovniku vyskytovala az od konce srpna do pocatku fijna. VInovnikem rajskym byly
napadeny pouze dvé rostliny cherry odridy Maggino na konci srpna. Feromonovymi lapaci
nebyla zachycena makadlovka raj¢atova. Na zlutych lepovych deskach ve vnéjsim prostiedi byl
zaznamenan vyskyt msice broskvonové (Myzus persicae) a kvétilkovitych (Anthomyiidae).
VSichni Sktdci byli zjisténi v nizké pocetnosti a na produkci rajete neméli hospodarsky
vyznamny vliv.

In 2021, occurrence of pests was evaluated in hydroponically grown tomato plants at Rajec¢ek
Farm in Brno. Seven varieties of tomato were grown, bush, cherry and cocktail varieties.
The polyphagous predator Macrolophus pygmaeus was introduced into the greenhouse
at the beginning of March, pollination of the plants was ensured by introduction of Bombus
terrestris. Pests were monitored from April to November using yellow traps and visual check
of the plants. Pheromone traps were placed in the greenhouse to detect Tuta absoluta. Yellow
traps were installed also outdoor. Using yellow traps in the greenhouse, the presence
of Trialeurodes vaporariorum and Sciaridae was detected. Trialeurodes vaporariorum was
present in the greenhouse from mid-September to mid-October, with the highest abundance
on the shrub varieties Tomicia and Plumola. It was not found on the cherry varieties. No plant
damage caused by this pest was observed. Sciaridae were present from late April to mid-June
and their abundance was comparable in the different sections. Occurrence of Liriomyza species
and Aculops lycopersici was recorded by visual check. Aculops lycopersici attacked only two
plants of the cherry variety Maggino at the end of August. Lyriomyza species damaged plants
of cherry cultivars Belido and Maggino. Liriomyza adults were present from late August
to early October. Tuta absoluta was not registered by pheromone traps. Myzus persicae
and Anthomyiidae were detected on yellow traps outdoor. All pests were found in low
abundance and had no economically significant effect on tomato production.



Intenzita napadeni riznych druhi a odrid ovocnych dievin Skudci
Intensity of pest infestation of different species and varieties of fruit trees
Miroslava Hakova & Hana Sefrova

Ustav péstovani, Slechténi rostlin a rostlinolékarstvi, Agronomicka fakulta, Mendelova
univerzita v Brné; hana.sefrova@mendelu.cz

V roce 2021 byly sledovany Skodlivé druhy hmyzu na 28 ovocnych dievinach v sadu a v aleji
u obce Moravany u Ronova nad Doubravou. Monitoring probihal pomoci sklepavani od 3.
kvétna do 10. fijna. Bylo provedeno 24 odbérti na Malus domestica (8 odrad), Pyrus communis,
Prunus domestica (3 odrady), Prunus domestica subsp. insititia a Prunus cerasifera. Celkem bylo
uloveno 588 jedincti 56 druhil ze 4 fadi, Hemiptera (249 jedinct, 8 druhti), Coleoptera (164
jedinct, 10 druhit), Lepidoptera (163 jedincti, 35 druhii) a Hymenoptera (12 jedinct, 3 druhy).
Nejvyssich pocti dosahovali skiidei od pocatku kvétna do poloviny ¢ervence. Napadeni Skiidci
a druhova diverzita byly vyssi na ovocnych dievindch v sadu nez v aleji. Nejpocetnéjsi
skupinou byli polyfagové, druhou pocetnou skupinou byli oligofagové na riznych rizovitych
dfevindch. Mensi, pocetné shodné skupiny, ptedstavovaly druhy vyvijejici se bud’ jen
na jadrovinach, nebo jen na peckovinach. Nejméné pocetnymi skupinami byly monofagové
na dfevinach rodu Malus a monofagové na izkém okruhu dievin rodu Prunus. Z ovocnych
druhii byly nejvice napadené Malus domestica a Prunus domestica subsp. insititia. Nejvice
napadenou odridou Malus domestica byl Liberna¢ vinicky, dale Idared a Matcino.
Nejpocetnéjsimi skidci na Malus domestica byli Cacopsylla mali a Tatianaerhynchites
aequatus. Na Prunus domestica subsp. insititia byli nejpocetn&jsi Argyresthia spinosella
a Hedya pruniana. Nejvice napadenou odrudou Prunus domestica byla Valjevka. Jedinym
hospodarsky vyznamnym $kiidcem byla zobonoska jable¢na (Tatianaerhynchites aequatus),
jejiz pocetnost dosahla prahu Skodlivosti na péti stromech Malus domestica odrudy Libernac
vinicky, Bilé slad¢é z Meziny, James Grieve a Matc¢ino 18. kvétna a odriidy Idared 7. Cervna.

In 2021, harmful insect species were monitored on 28 fruit trees in an orchard and an avenue
near the village of Moravany near Ronov nad Doubravou. Monitoring was carried out
by beating from May 3 to October 10" with a total of 24 samplings on Malus domestica
(8 varieties), Pyrus communis, Prunus domestica (3 varieties), Prunus domestica subsp. insititia
and Prunus cerasifera. A total of 588 individuals of 56 species from 4 orders, Hemiptera (249
individuals, 8 species), Coleoptera (164 individuals, 10 species), Lepidoptera (163 individuals,
35 species), and Hymenoptera (12 individuals, 3 species) were caught. Pest numbers were
highest from early May to mid-July. The most numerous group were polyphages, followed
by the oligophages on various Rosaceae. Smaller, numerically identical groups represented
species developing either only on Maloideae or only on Prunoideae. The least numerous groups
were monophages on Malus and monophages on a narrow range of Prunus. Pest infestation
and species diversity were higher on fruit trees in the orchard than in the avenue. Among fruit
species, Malus domestica and Prunus domestica subsp. insititia were the most infested.
The most infested Malus domestica variety was Liberna¢ vinicky, followed by Idared
and Mat¢ino. The most numerous pests on Malus domestica were Cacopsylla mali
and Tatianaerhynchites aequatus. On Prunus domestica subsp. insititia, the most numerous
species were Argyresthia spinosella and Hedya pruniana. The most infested variety of Prunus
domestica was Valjevka. The abundance of Tatianaerhynchites aequatus reached the pest
threshold on five trees of Malus domestica cv. Liberna¢ vinicky, Bilé slad¢ z Meziny, James
Grieve and Mat¢ino on May 18" and cv. Idared on June 7'".



Skodlivé druhy vrtuli

Fruit fly pest

Kamil Holy

Vyzkumny ustav rostlinné vyroby, v. v. i., Praha-Ruzyné; holy@vurv.cz

Do nedavné doby zptsobovala z ¢eledi vrtuloviti (Tephritidae) vyznamné Skody pouze vrtule
tiesnova, dalsi 3 druhy (v. celerova, v. chiestova a v. velkohlava) jsou minoritni $kudci,
proti kterym se cilena ochrana vétSinou neprovadi. V poslednich deseti letech se k nam rozsitily
tii druhy skodici na ovoci (v. ofechova, v. rakytnikova, v. visnova), dalsi neptivodni druhy vrtuli
jsou v blizkosti nasich hranic a je nejspiSe pouze otazka ¢asu, kdy se objevi i u nas. Obdobné
je to s dalsimi, potencialné skodlivymi druhy vrtuli, které se dosud v Evropé nevyskytuji.
S ohledem na velkou odolnost puparii a nedostate¢nou kontrolu/desinsekci dovazeného zbozi
a prepravnich obalu, je jejich zavleceni v blizké budoucnosti vice nez pravdépodobné. Invazni
druhy nemaji vétSinou v novych oblastech pfirozené nepiatele schopné potlacit Skiidce pod prah
Skodlivosti a vhodny termin a zpisob ochrany se casto neshoduje s ochranou proti dal$im
Skudctim, coz zvySuje naklady na ochranu rostlin i spotiebu insekticida.

Prace byla podpotena projektem QK22020019.



Potencialni pomocnik v ochrané proti diepciku olejkovému
Potential biocontrol agent against serious oilseed rape pest
Tomas Hovorka®: 2

'Katedra ochrany rostlin, Fakulta agrobiologie, potravinovych a piirodnich zdrojii, Ceska
zemédélska univerzita v Praze
20ddélent entomologie, Narodni muzeum, Praha-Horni Pocernice

Po zadkazu moteni osiva fepky neonikotinoidy, v Evropské unii opét vzrostl vyznam diepcika
olejkového (Psylliodes chrysocephala Linnaeus, 1758), jako jednoho z hlavnich sktdca fepky
na podzim. V Ceské republice, podobné jako v okolnich zemich se $kodlivost tohoto $ktidce
kazdoro¢né zvysuje. Jednou z pficin rostouci Skodlivosti diepcikli je pomérné uzké spektrum
vhodnych insekticida, které se proti nému daji pouzit. Proto je vhodné hledat alternativni
moznosti regulace Skiidci fepky. Jednou z moznosti by mohla byt podpora uzite¢nych
organismu jako je blanok#idly parazitoid z ¢eledi lum¢ikt Microctonus brassicae (Haeselbarth,
2008), ktery parazituje na dospélcich depcika olejkového. Jeho vyskyt byl nyni potvrzen mimo
Spojené kralovstvi také v Ceské republice, resp. v kontinentalni Evropé. Pét samcii luméika
M. brassicae bylo dochovano z 50 dospélct diepéika olejkového ze dvou lokalit ve stiednich
Cechach. Tento parazitoid dospélcti diepéiki spolu s dal§imi parazitoidy jeho larev
pravdépodobné hraje diilezitou roli v zivotnim cyklu a popula¢ni dynamice tohoto Skudce.
V piispévku jsou shrnuty souc¢asné poznatky o biologii, taxonomickém zatazeni a identifikaci
tohoto parazitoida. Pfedmétem dalSiho vyzkumu bude zjiSténi miry parazitace populaci
diepéiktl na izemi CR a piipadné moznosti podpory jeho vyskytu a potencialniho vyuziti
V ochrangé rostlin.

After the ban on treating oilseed rape seeds with neonicotinoids in European Union, cabbage
stem flea beetles (Psylliodes chrysocephala Linnaeus, 1758) again became one of its main
pests. In Czech Republic, the impact of this pest increases every year, given with the narrowing
spectrum of suitable insecticides and growing damage to oilseed rape plants in autumn. Based
on this scenario, it is appropriate to look for alternative options to control oilseed rape pests.
One option could be supporting beneficial organisms. One of these organisms
is the hymenopteran braconid parasitoid Microctonus brassicae (Haeselbarth, 2008),
which parasitizes adult cabbage stem flea beetles. Its occurrence has now been confirmed
outside United Kingdom in Czech Republic (Bohemia) and continental Europe respectively.
Five male specimens of M. brassicae emerged from 50 collected adults of cabbage stem flea
beetle by sweep netting from two localities in central Bohemia. This parasitoid of adult cabbage
stem flea beetles and its larval parasitoids probably play an important role in the life cycle
and population dynamics of this pest. Current knowledge about the biology, taxonomic
classification and identification of this parasitoid is summarized in this contribution.
The subject of further research will be to determine the degree of parasitization
of the populations of cabbage stem flea beetles in the Czech Republic and possible ways
to support its occurrence and potential use in crop protection.



DokaZzeme piedpovédét vyskyt mirovitych na cukrovce v soucasnych klimatickych
podminkach Ceské republiky?

Are we able to predict noctuid occurence on sugar beet in current climatic conditions
of the Czech Republic?

Eva Hrudova?, Jan Juroch?, Eva Svobodova® & Jan Balek!?

YAgronomicka fakulta, Mendelova univerzita v Brné; eva.hrudova@mendelu.cz
2Ustredni kontrolni a zkusebni tistav zemédélsky, Brno
3CzechGlobe, Ustav vyzkumu globalni zmeény AV CR, V. V. i., Brno

Osenice vykfi¢nikova Agrotis exclamationis (Linnaeus,1758), o. polni Agrotis segetum (Denis
& Schiffermiiller, 1775), o. ¢erné C Xestia c-nigrum (Linnaeus, 1758), mira kapustova
Lacanobia oleracea (Linnacus, 1758), m. zelndA Mamestra brassicae (Linnaeus, 1758)
a kovolesklec gama jsou prislusniky ¢eledi murovitych (Noctuidae), jejichz housenky mohou
pusobit vyznamné Skody na zemédélskych plodindch. Tyto druhy ptisobi vétsi Skody lokalné
a nepravideln¢. Predikce Skodlivosti je obtizn4, a to i pies to, Ze nalet dospélcti je monitorovan
pomoci svételnych lapacli a jsou zndmy hodnoty spodnich prahti vyvoje (SPV) i sumy
efektivnich teplot (SET). Analyzou dat z let 2010-2020 bylo zjisténo, ze vyuziti SET je,
vzhledem K pribéhu pocasi ve sledovaném obdobi, problematické.

Moths: Agrotis exclamationis (Linnaeus, 1758), Agrotis segetum (Denis & Schiffermiiller,
1775), Xestia c-nigrum (Linnaeus, 1758), Lacanobia oleracea (Linnaeus, 1758), Mamestra
brassicae (Linnaeus, 1758) and Autographa gamma (Linnaeus, 1758) are members
of the Noctuidae family, whose caterpillars cause significant damage to agricultural crops,
although locally and irregularly. Prediction of harmfulness is difficult, despite the fact that the
flight period of adults is monitored using light traps and the values of the lower developmental
threshold and sum of effective temperatures (SET) are known. Data analysis from the years
2010-2020 revealed that using SET is, due to the course of the weather in the monitored period,
problematic.

Tato publikace byla pfipravena za finan¢ni podpory projektu NAZV MZe ¢. QK1910338
Agrometeorologicky systém vcasné vystrahy biotickych a abiotickych rizik.
The research was supported by the Ministry of Agriculture CR, NAZV, project no. QH71248.



Zlatohlavek tmavy a zlatohlavek hunaty. Dnes chranéni, zitra Skadci?

Scarabaeid beetles Oxythyrea funesta and Tropinota hirta. Today protected, pests
tomorrow?

Eva Hrudova?!, Marek Seidenglanz?, Aneta Ne¢asova' & Zaneta Prazanova®
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V poslednich letech se na kvetouci fepce stale castéji objevuji dva druhy zlatohlavki:
zlatohlavek tmavy (Oxythyrea funesta, (Poda 1761)) a zlatohlavek hunaty (Tropinota hirta
(Poda 1761)). Zivi se pylem. Kvéty poskozuji vyziranim generativnich organt.. Skodi
na kvétech ovocnych druhti, ¢asto se vyskytuji na kvétech fepky. Az do 90. let 20. stoleti u nas
byly povazovany oba druhy za témét vyhynulé. V poslednich asi péti letech jej pozorujeme
Casto v porostech fepky. Viditelné poskozeni kvéth jsme zaznamenali na nékolika lokalitdch
jizni Moravy. Od poskozeni blyskackem jej lze odlisit, okvétni platky byvaji sezrany celé.
Poskozeni kvétli ovocnych stroml vypadd podobné. Zatimco u nés zlatohldvek hunaty
ani zlatohlavek tmavy nejsou (zatim) povazovani za vyznamné Skudce, v zemich jizn€¢ od nés
zaznamenavaji péstitelé 1 vyznamné Skody.

In recent years, two species of goldenrod appear more and more frequently on flowering
rapeseeds: dark goldenrod (Oxythyrea funesta, (Poda 1761)) and bushy goldenrod (Tropinota
hirta (Poda 1761)). They are polinivorous, causing damage to the flower's generative organs.
They are harmful to fruit species and are often found on rapeseed flowers. Both species were
considered almost extinct in our country until the 1990s. But, in the last five years, we have
often observed it in rape fields. We noticed visible damage to flowers in several locations
in South Moravia. It can be distinguished from damage caused by pollen beetles; the petals are
usually eaten completely. Damage to fruit trees flower looks similar. While in our country
neither the Oxythyrea funesta nor (Tropinota hirta (Poda 1761) are (yet) considered to be
significant pests, growers in southern countries have noticed significant damage.

The research was supported by the Ministry of Agriculture CR, NAZV QK21010332.



Parazitoidy kohutika modrého Oulema gallaeciana (Voet, 1806) na obilninach
Parasitoids of the cereal leaf beetle Oulema gallaeciana (Voet, 1806) on cereals
Monika Jelokova

Blumeria consulting s.r.o, Nitra; monika.jelokova@blumeriaconsulting.sk

Na Slovensku sa vyskytuji dva druhy kohutikov ato kohutik pestry Oulema melanopus
(Linnaeus, 1758) a kohutik modry Oulema gallaeciana (Voet, 1806). Kohutiky st vaznymi
zivo¢iSnymi Skodcami obilnin v mnohych oblastiach Slovenska. Sucasny vyskyt kohutikov
sposobuje vyznamné ekonomické straty na obilninach. Z tohto dovodu sme sledovali Skodcov
s ciel'om ziskat’ poznatky o vyskyte kohutikov a zistit’ druhové spektrum parazitoidov kokonov
kohutika modrého a tym urcit’ ich vyznam na redukciu $kodcu v prirodzenych podmienkach.
Vyskyt kohutikov ma mierne stipajicu tendenciu. Neustale zvySujica sa priemernd denna
teplota, rychly nastup vyssich teplot v jarnom obdobi podporuje skorsi vyskyt Skodcov
Vv porastoch obilnin. Kohutik pestry sa kukli v pode a kohttik modry v kokénoch na listoch
a klasoch obilnin. Po 3 tyzdiioch od zakuklenia sa objavuji nové jedince kohutikov.

Pri analyze kokoénov kohtitika modrého sa zistilo, ze kokény boli parazitované najma druhom
Necremnus leucarthros. Parazitoval 61,6 % napadnutych kokoénoch. Pohlavny pomer
samcekov ku samickam bol 1:3,1 v prospech samiciek. Druhym najviac zastipenym druhom
parazitoidov bol Pteromalus vibulens, ktorého paraziticia sa pohybovala v intervale
od 16,6 do 32 %. Parazitoid Gelis instabilis sa vyskytoval v 3,2 % kokoénoch. Najmensie
zastipenie mali druhy Lemophagus curtus, Bathythrix maculatus a Diplazon spp. Najvacsie
zastipenie mal parazitoid Necremnus leucarthros, na zaklade ¢oho by bolo mozné tento druh
odporucit’ na d’alSie Studie za cielom jeho vyuzitia v biologickej kontrole kohutikov. Druhy
S men$im zastipenim budu cielom d’alSich studii.

There are two species of cereal leaf beetle (CLB) in Slovakia, namely Oulema melanopus
(Linnaeus, 1758) and Oulema gallaeciana (Voet, 1806). CLB are serious animal pests of cereals
in many areas of Slovakia. The current occurrence of CLB causes significant economic losses
on cereals. For this reason, we carried out pest monitoring in order to gain knowledge about the
occurrence  of CLB, to find out the species  spectrum  cocoon
of O. gallaeciana parasitoids and thus to determine their importance for pest reduction
in natural conditions. The occurrence of CLB has a slightly increasing tendency.
The constantly increasing average daily temperature, the rapid onset of higher temperatures
in the spring promotes the earlier appearance of pests in cereal crops. The O. melanopus pupates
in the soil and the O. gallaeciana in cocoons on leaves and cereal ears. After 3 weeks
from pupation, new CLB individuals appear.

When we analyzed the cocoons of the O. gallaeciana, it was found that the cocoons were mainly
parasitized by the species Necremnus leucarthros which parasitized 61.6%
of attacked cocoons. The sex ratio of males to females was 1:3.1 in favour of females.
The second most represented species of parasitoid was Pteromalus vibulens, whose parasitism
ranged from 16.6 to 32%. The parasitoid Gelis instabilis was present in 3.2% of cocoons.
The species Lemophagus curtus, Bathythrix maculatus and Diplazon spp had the smallest
representation. The parasitoid Necremnus leucarthros had the largest presence, on the basis
of which it would be possible to recommend this species for further studies with the aim
of its use in the biological control of cereal leaf beetle. Species with a smaller representation
will be the target of further studies.



Vliv fungalni infekce na zmény atraktivity k hmyzim Skidcim
Fungal infection modifies oilseed rape attraction to herbivores

Barbora Jindiichoval, Nikoleta Rubil!, Thure Pavlo Hauser? & Lenka Burketoval

YUstav experimentdlni botaniky AV CR, Praha; jindrichova@ueb.cas.cz
2University of Copenhagen, Copenhagen, Denmark

V pfirod¢ jsou rostliny vystaveny Sirokému spektru patogentt a Skidci. VétSina dosud
publikovanych studii se zabyvala interakcemi rostlina — patogen nebo rostlina — ¢lenovec. Tato
studie se zaméfuje na kombinovanou interakci mezi rostlinou, houbovou infekci a napadenim
hmyzimi Skudci. Pomoci vybérovych a nevybérovych testi byly studovany zmény preferenci
zravého Skudce (zaptednicek polni — Plutella xylostella) a savého skudce (mSice zelna —
Brevicoryne brassicea) Kk rostlinam fepky olejky (Brassic napus) infikovanych patogenem
Leptosphaeria maculans. Piedchozi vyzkum ukazal, Ze rezistence vici L. maculans u B. napus
je zprostifedkovana pomoci signalni drahy kyseliny salicylové v kombinaci s ethylenem. Tuto
neobvyklou hormonalni spolupraci ptipisujeme hemibiotrofické povaze L. maculans. Vysledky
ukazuji, ze oba druhy hmyzich skiidct preferuji pravé listy pred d€loznimi listy a aktivuji
obranné signalni drahy rostlin. Zatimco geny zapojené do signalnich drah kyseliny jasmonové
a ethylenu byly zvysené v rostlinach po infestaci P. xylostella, v pfipadé B. brassicae byly
exprimovany geny souvisejici se signalni drahou kyseliny salicylové. Toto bylo potvrzeno
i kvantifikaci hormont v infestovaném pletivu. Soucasné byly preinokulované rostliny fepky
olejky L. maculans pouzity pro vybérovy test. Tento test prokazal ¢asovou zavislost zmén
atraktivity infikovanych listd k P. xylostella, ktera byla nejvyssi tfeti den po inokulaci.
V pozdéjsich fazich infekce atraktivita k inokulovanym listiim nebyla zaznamenana. V ptipadé
B. brassicea byly listy infikované L. maculans mén¢ atraktivni ve srovnani s kontrolnimi listy.

In nature, plants are exposed to a wide range of pathogens and pests. Most studies published to
date have been concerned with plant - pathogen or plant - arthropod interactions. Our study
focuses on a combined interaction among plant, fungal infection and arthropod infestation.
Choice and non-choice tests were used for studying of preference a chewing insect
(diamondback moth - Plutella xylostella) and a sucking insect (cabbage aphid — Brevicoryne
brassicae) to oilseed rape (Brassica napus) plants infected by the fungus Leptosphaeria
maculans, an infectious agent of phoma stem canker. The mechanisms underlying insect
preferences were analysed. Our preceded research showed that resistance to L. maculans in
B. napus is mediated by salicylic acid signalling in combination with ethylene. We ascribe this
unusual hormone cooperation to a hemibiotrophic nature of L. maculans. Similar approach has
been chosen to study B. napus interaction with the insects. Results clearly show that both insect
species prefer the first true leaves to cotyledons and activate defence signalling in plants. While
genes implicated in jasmonic acid and ethylene signalling were upregulated in plants infested
by P. xylostella, in case of B. brassicae, the genes related to salicylic acid signalling were
expressed. This was confirmed also by hormone quantification in infested tissue. Concurrently,
the preinoculated oilseed rape plants with L. maculans were used in a choice test to demonstrate
a time-dependent attraction of infected leaves to P. xylostella, which was the highest on the
third day after inoculation. This effect disappeared during later stages of the infection. In case
of B. brassicea, L. maculans infected leaves were less attractive compared to control leaves.

Tato prace vznikla za podpory projektu ,,Centrum experimentalni biologie rostlin®,
reg.¢.: CZ.02.1.01/0.0/0.0/16_019/0000738 financovan¢ho z EFRR.



Vyvoj rezistence mandelinky bramborové K insekticidim a aktualni antirezistentni
strategie

Development of resistance of Leptinotarsa decemlineata (Say) to insecticides and actual
antiresistant strategy

FrantiSek Kocourek, Jitka Stara & Tereza Horska
Vyzkumny ustav rostlin vyroby, Praha-Ruzyné; kocourek@vurv.cz

Bude zhodnocen vyvoj rezistence mandelinky bramborové v CR za obdobi od roku 2004
do roku 2021. Na vzorcich 5 populaci z roku 2004 odebranych celého tizemi CR byly pomoci
molekuldrnich metod detekovany mutace S291G a L1014F spojené s rezistenci
k organofosfatim a k pyretroidim u mandelinky bramborové. V tomto obdobi byla zjisténa
vysSi  frekvence rezistentnich alel a také vysS$i podil rezistentnich homozygoti
k organofosfatim nez k pyretroidim. Na vzorcich populaci mandelinky odebranych
po sedmnacti letech ze stejnych lokalit bude porovnan vyskyt rezistentnich alel k pyretroidiim
a organofosfatim. Dale budou uvedeny vysledky plosného monitoringu vyskytu rezistence
mandelinky bramborové provadéného v letech 2017 az 2021 k nejcastéji v tomto obdobi
pouzivanych insekticidim, tj. lambda-cyhalothrin, chlorpyrifos, acetamiprid, thiamethoxam,
tau-fluvalinate a chlorantraniliprole. Pro hodnoceni rezistence byly pouzity modifikovany test
FAO ¢. 012 a modifikovany pozerovy test IRAC ¢. 018 (diamidy). Za sledované obdobi byl
zachycen trend postupného vyvoje rezistence k jednotlivych u¢innym latkdm neonikotinoida.
Kroku 2021 byly proti mandelince bramborové Gc¢inné ptipravky pouze ze dvou skupin
s rozdilnym mechanismem G¢inku, diamidy (chlorantraniliprole a cyantraniliprole) a spinosiny
(spinosad). Diskutovan bude vyvoj rezistence mandelinky bramborové k insekticidim
a aktualizace antirezistentni strategie.

Development of resistance of Leptinotarsa decemlineata in Czechia from 2004 to 2021 will be
evaluated. The point mutations S291G and L1014F connected with the resistance
to organophosphates and pyrethroids in L. decemlinetata, respectively, were detected
in the samples from 5 populations in 2004. The frequency of organophosphate resistant alleles
was higher than the pyrethroid resistant ones in the evaluated samples. The changes
in the frequency of resistant alleles in the samples from the same localities collected in 2017
will be evaluated. The results of resistance monitoring to the insecticides lambda-cyhalothrin,
chlorpyrifos, acetamiprid, thiamethoxam, tau-fluvalinate and chlorantraniliprole
in the populations of L. decemlineata from 2017 to 2021 will be presented. The modified test
FAO 012 and IRAC 018 were used for the bioassay. Development of resistance to particular
active substances of neonicotinoids has been recorded since 2017. Up to date, the insecticides
from the group of diamides (chlorantraniliprole and cyantraniliprole) and spinosines (spinosad)
are effective against L. decemlineata. The development of resistance of L. decemlineata
to insecticides and updating of antiresistant strategy will be discussed.

Vysledky byly ziskany v rdmci feSeni projektu MZe ¢. QK1910270.



Rezistence mSice broskvonové K pyretroidiim a karbamatim a antirezistentni strategie

Resistance of green peach aphid (Myzus persicae Sulz.) to pyrethroids and carbamates
and antiresistant strategies

Franti$ek Kocourek?, Jitka Stara’ & Tomas Hovorka?
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V letech 2019 az 2021 byla hodnocena citlivost 11 lokéalnich populaci mSice broskvonové
k 10 ucinnym latkam insekticidd ze 7 skupin s riznym mechanismem ucinku. Vzorky msic
byly odebirany z fepky ozimé na podzim z celého tizemi CR. Pro hodnoceni byla pouZita
metoda IRAC ¢. 019. Rezistence byla hodnocena podle indexu rezistence, indexu security
a podle stupnice IRAC. Byl prokazan plosny vyskyt rezistentnich populaci msice broskvonové
k pyretroidim (alfa-cypermethrin) a ke karbamatim (pirimicarb). Vysoka citlivost populaci
msice broskvoniové byla zjisténa vic¢i neonikotinoidim thiamethoxam, imidacloprid
a thiacloprid a organofosfatu chlorpyrifos, které jiz nejsou povoleny. Dostatecna citlivost byla
zjiSténa pro neonikotinoid acetamiprid a vysokd citlivost pro karboxamid flonicamid,
sulfoximin sulfoxaflor a z tetramidovych kyselin spirotetramat. Kiizova rezistence byla
prokdzana mezi pirimicarbem a acetamipridem. Z mechanismll rezistence msSice vici
pyretroidim byla zjisténa nizka frekvence vyskytu rezistence typu kdr zalozena na mutaci
L1014F. Caste¢na restaurace citlivosti msice k pyretroidéim po aplikaci PBO naznacuje podil
metabolické rezistence na celkové rezistenci k pyretroidiim. Diskutovan bude vyvoj rezistence
msice broskvoiiové v CR a aktualizace antirezistentni strategie.

Sensitivity of 11 local populations of Myzus persicae to 10 active substances of insecticides
from 7 groups with different modes of action was evaluated in 2019-2021. The aphids were
collected in autumn in oilseed rape fields from the whole area of Czechia. The IRAC method
019 was used for the bioassay. The resistance level was evaluated according to resistance ratio,
security index and IRAC classification scale. Wide spread resistance to pyrethroids (alfa-
cypermethrin) and carbamates (pirimicarb) was proved in contrast to high sensitivity
to neonicotinoids thiamethoxam, imidacloprid and thiaclorid and organophosphate
chlorpyrifos. Sufficient sensitivity was proved also for neonicotinoid acetamiprid
and carboxamid flonicamid, sulfoximin sulfoxaflor and tetramid acid spirotetramat. Cross
resistance was proved between pirimicarb and acetamiprid. Low incidence of kdr resistance
(mutation L1014F) was observed in several selected M. persicae populations. Partial restoration
of sensitivity to pyrethroids after application of PBO indicate the role of metabolic resistance
to pyrethroids. The development of resistance of M. persicae to insecticides in Czechia
and updating of antiresistant strategies will be discussed.

Vysledky byly ziskany v rdmci feSeni projektu MZe €. QK22010194.



Synergické piisobeni botanickych pesticidii v ochrané brambor
Synergism of botanical pesticides in potato protection
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V letech 2020-2021 byly provedeny polni a maloparcelkové pokusy s pouzitim botanickych
pesticidi proti larvam mandelinky bramborové (Leptinotarsa decemlineata Say). Cilem pokusi
bylo porovnat ochranny efekt osetieni a ovérit vzajemny synergicky efekt pouzitych piipravk.
Synergického pisobeni pfipravki lze vyuzit v ochrané rostlin; oddaluje se selekce rezistence
u skudct; Ize pouzit nizsi davky piipravka; nedochézi k zatizeni prostfedi rezidui pesticidi.
Pokusy byly zalozeny na lokalitich Zabgice (2020, 2021) a Ruzyn& (2021). Testovanymi
ptipravky byly NeemAzal® T/S v normalni (Neem2) a snizené davce (Neeml), Rock Effect
New (REN) ve snizené davce a smés snizenych davek téchto ptipravki (MIX). U brambor bylo
hodnoceno zejména poskozeni listl Zzirem larev (defoliace) a pocet larev na rostliné. V roce
2021 na obou lokalitach byla primérna defoliace nejvyssi v neosetfené kontrole, a to 55,8 %
na lokalité Zabgice a 33,9 % v Ruzyni. Nasledovala varianta REN s defoliaci 45,6 % (Zab&ice)
a 35,5 % (Ruzyn¢). Poté nasledovaly varianty Neem1, MIX a Neem?2 s defoliaci 19,8 %, 5,2 %
a 3,9 % v Zabgicich a 18,3 %, 12,5 %, a 10,7 % v Ruzyni. Rok 2020 byl pomérné atypicky,
poskozeni listl zirem larev u vSech variant bylo nizké — v priméru 14,3 % u kontroly. Druhé
nejvice poskozena byla varianta Neem2 (11,1 %). Nejméné poskozend byla varianta MIX
(4 %) a Neeml (7,2 %). U varianty Ren byla defoliace 7,4 %. Varianta MIX méla ve vSech
pripadech vétsi ochranny efekt nez snizené davky ptislusnych ptipravki pouzitych samostatné.

Field and small-plot experiments were carried out using botanical pesticides against the larvae
of the Colorado potato beetle (Leptinotarsa decemlineata Say) in the years 2020-2021.
The aim of the experiments was to evaluate the protective effect of the treatments and to verify
the synergistic effect of the botanical pesticides in field conditions. Synergism can be used
in plant protection, as it reduces the selection pressure on developing resistance to pesticides
in pests and at the same time it enables the use of lower doses of synergistically acting
substances and thereby reducing the burden on the environment. The experiments were based
on the locations of Zabgice (2020, 2021) and Ruzyné (2021). The tested preparations were
NeemAzal® T/S in normal (Neem2) and reduced dose (Neeml), Rock Effect New (REN)
in reduced dose and a mixture of reduced doses of these preparations (MIX). Plant defoliation
(%) caused by larval feeding and the number of larvae per plant were evaluated for individual
variants. Average defoliation was highest in the untreated control at both locations in 2021,
namely 55.8% (Zabcice) and 33.9% (Ruzyné). This was followed by the REN variant with
defoliation of 45.6% (Zabgice) and 35.5% (Ruzyng). Variants Neeml, MIX and Neem2 had
defoliation of 19.8%, 5.2% and 3.9%, respectively in Zabéice and 18.3%, 12.5% and 10.7%
in Ruzyné&. The year 2020 was quite atypical; damage to leaves by larval feeding was low in all
variants — on average 14.3% in the control. The second most damaged variant was Neem2
(11.1%). The least damaged was the variant M1X (4%) and Neem1 (7.2%). For the REN variant,
defoliation was 7.4%. The MIX variant had a greater protective effect in all cases than reduced
doses of the corresponding preparations used alone.

The research was supported by the Ministry of Agriculture CR, project no. QK22010073.



Monitoring obale¢e mramorovaného a obalece jednopasého v Dolnich Dunajovicich

The monitoring of the Lobesia botrana and the Eupoecilia ambiguella in the Dolni
Dunajovice

Zaneta Prazanova & Hana Sefrova
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V letech 2020 a 2021 byl sledovan vyskyt obale¢e mramorovaného (Lobesia botrana Denis
& Schiffermiiller, 1775) a obalee jednopasého (Eupoecilia ambiguella Hiibner, 1796)
ve vinohradu v Dolnich Dunajovicich. Cilem monitoringu bylo posoudit G¢innost rizné starych
syntetickych sexudlnich feromonid (feromonovych odparnik). Byly vyuzity feromonové
odparniky rGzného stafi a zelené delta lapace od firmy Propher s.r.o. Na obalece
mramorovaného byly vyuzity odparniky z let 2003, 2017, 2018, 2019, 2020 a 2021, na obalece
jednopasého byly pouzity odparniky z let 2017, 2018, 2019, 2020 a 2021. V roce 2020 bylo
odchyceno celkem 762 imag 0. mramorovaného, nejvice na feromon z roku 2003 (219 imag),
nejméné na feromon z roku 2019 (110 imag). Imaga obalece jednopasého nebyla zaznamenana.
V roce 2021 bylo celkem odchyceno 545 imag obalece mramorovaného, nejvice na feromon
z roku 2018 (159 imag), nejméné na feromon z roku 2021 (32 imag) a zadné imago obalece
jednopasého. Na odparniky o. mramorovaného byly odchyceny tyto necilové druhy: Lobesia
abscisana (Doubleday, 1849), Diachrysia chrysitis (Linnaeus, 1758), Agrotis segetum (Denis
& Schiffermiiller, 1775), Xestia c-nigrum (Linnaeus, 1758), Mamestra brassicae (Linnaeus,
1758), ldaea biselata (Hufnagel, 1767). V roce 2020 bylo nejméné necilovych druhi
zaznamenano Vv lapacich s feromonem z let 2017 a 2018. V roce 2021 necilové druhy nebyly
zaznamenany. Na zdklad¢ monitoringu lze konstatovat, ze zadny ze starSich feromont
negativné neovlivnil ¢i nevabil uzite¢né necilové organismy, vzdy byli determinovani jen dalsi
potencionalni $kidci v sadech a ve vinohradech.

In the years 2020 and 2021, the occurrence of the Lobesia botrana (Denis & Schiffermiiller,
1775) and Eupoecilia ambiguella (Hiibner, 1796) was monitored in the vineyard in Dolni
Dunajovice. The goal of the monitoring was to assess the effectiveness of synthetic sex
pheromones (pheromone lures) of various ages. Pheromone lures of different ages and green
delta traps from the Propher s.r.o. were used. Lures from the years 2003, 2017, 2018, 2019,
2020 and 2021 were used for the Lobesia botrana, and lures from the years 2017, 2018, 2019,
2020 and 2021 were used for the Eupoecilia ambiguella. In 2020, a total of 762 individuals
of the Lobesia botrana were caught, the most for a lure from 2003 (219 individuals), the least
for a lure from 2019 (110 individuals). The Eupoecilia ambiguella was not recorded. In 2021,
a total of 545 Lobesia botrana individuals were captured, the most for the 2018 lure (159
individuals), the least for the 2021 lure (32 individuals) and no individuals of Eupoecilia
ambiguella. The following non-target species were captured for the Lobesia botrana lures:
Lobesia abscisana (Doubleday, 1849), Diachrysia chrysitis (Linnaeus, 1758), Agrotis segetum
(Denis & Schiffermiiller, 1775), Xestia c-nigrum (Linnaeus, 1758), Mamestra brassicae
(Linnaeus, 1758), Idaea biselata (Hufnagel, 1767). In 2020, the most non-target species were
recorded in pheromone lures from 2017 and 2018. In 2021, non-target species were not
recorded. Based on monitoring, it can be concluded that none of the older pheromones
negatively influenced or attracted useful non-target organisms, only other potential pests
in orchards and vineyards were always determined.

The research was supported by the IGA AF MENDELU, project no. AF-IGA2020-1P027.



Systém integrované ochrany proti ZivociSmym Sktdcim v certifikované bezrezidualni
produkci rajcéat

Integrated plant protection system against pests in certified pesticide residue free tomato
production
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According to the voluntary ZERY A standard, certified production free from pesticide residues
is defined to have less than the maximum residue level of 0.01 mg/kg of any active ingredient
in the harvested production. Farma Bezdinek 11 ha (Czech Republic) and Farma Kamenicany
3 ha (Slovakia) achieved the ZERYA standard in the modern hydroponic tomato greenhouses
after an audit at the end of 2019. The unique system of integrated pest protection in tomato crop
was developed in greenhouses consequently. The goal of this system is to keep pest populations
below the level of economic threshold and at the same time, avoiding the use of pesticides that
leave residues. The basic is regular pest monitoring, which is carried out on a weekly basis.
The occurrence of the key pest of the greenhouse whitefly (Trialeurodes vaporariorum) is
monitored using yellow sticky traps (20-40 pcs/ha) and the number of captured adults is
recorded. Based on the monitoring of this pest, a preventive phytosanitary system was set,
which defines the degree of infestation. Plant protection measures are defined for each degree
of infestation. The degrees are defined as follows: green (0-30 whitefly/trap) — only biological
control is used; the yellow (10-40 whitefly/trap) population tends to increase faster than
in the green stage — biological protection is maintained and doses are increased especially with
focus to hotspots; orange level (40-100 whitefly/trap) — the dose of biological protection is
increased over the whole area and additional residue free contact acting insecticides are used;
red (> 100 whitefly/trap) in this stage, an increased dose of biological protection is still used,;
in addition, it is possible to use a chemical insecticide, ideally with rapid degradation,
with the fact that the production is declared as conventional until the laboratory proof
degradation of the active ingredient. Knowledge about the degradation of pesticide ingredients
with the value below the 0.01 mg/kg was acquired in the 2018/2019 season. Based on field tests
in cooperation with the Eurofins laboratory, it was found that the degradation after the one
application by legal dosage was as follows: spinosad 10 days, bifenazate 17 days, spiromesifen
- 47 days, trifloxystrobin - 49 days. Degradations after 3 applications by legal dosage were
for the substances indoxacarb - 54 days, flupyradifuron - 80 days and spinosad - 33 days.
After four consecutive applications of pyriproxyfen, degradation took 40 days. The substance
azadirachtin was tested repeatedly after applications, but the residue was found only
in the leaves and not in the fruits.



Predikce populacni dynamiky parazitoidi pomoci nového mezigeneracniho piistupu

PARASITOIDS: prediction their population dynamics using our novel intergenerational
approach

Alena Samkova

Katedra ochrany rostlin, Fakulta potravinovych a prirodnich zdrojii, Ceskd zemédélska
univerzita v Praze; samkovaa@af.czu.cz

Parazitoidi napadaji Sirokou Skalu hostitelt, diky ¢emuz se podileji na zachovani bohaté
biologické rozmanitosti a celkové rovnovahy ekosystému. Tohoto vztahu muizeme vyuzit
Vv zemédé@lstvi v rdmci biologické ochrany rostlin. Nicméné pro efektivni vyuziti parazitoida
v zeme&délstvi musime detailné znat nejen biologii parazitoidl, ale predev§im bychom méli
umét predikovat jejich populacni dynamiku. Tradi¢né€ se popula¢ni dynamika stanovuje pomoci
velikosti populace na zaklad€ poctu jedincti na daném misté nebo u komer¢nich druhti, v daném
baleni. Domnivame se vSak, Ze tento pfistup predikce populacni dynamiky opomiji jeden
dilezity faktor, a tim je rozdilna velikost téla parazitoidi a jejich plodnost zavisla na velikosti
téla. Proto jsme s vyuzitim modelového parazitoida Anaphes flavipes (Hymenoptera:
Mymaridae) vyvinuli mezigeneracni ptistup k piedpoveédi populacéni dynamiky parazitoidd,
ktery zahrnuje vliv velikosti téla. Pomoci tohoto pfistupu mlzeme odhalit mozné zmény
v plodnosti v F2 generaci zpusobené nepozorovatelnymi zménami v F1 generaci.
Mezigeneracni ptistup tedy zahrnuje nejen pocet parazitoidi, ale i1 jejich kvalitu v podobé
velikosti téla a budouci plodnosti samic¢ek a diky tomu ho lze uplatnit pro ptesnéjsi predikci
populacni dynamiky.

Parasitoids are important natural enemies that attack a wide range of hosts, and they play
an important role in the biodiversity and balance of natural ecosystems. The stability
of the ecosystem or the use of parasitoids to reduce insect pests in biological control
programmes has traditionally been assessed using population size from the number
of individuals. We suggest that this approach of predicting population dynamics using
the number of individuals omits one important aspect and that is the body size of parasitoids
and their body size-dependent fertility. Therefore, using the model parasitoid Anaphes flavipes
(Hymenoptera: Mymaridae), we have developed a novel intergenerational approach to predict
parasitoid population dynamics that includes parasitoids body size effects. Using this approach,
we can detect possible changes in F2 generation fertility caused by unobservable changes
in the F1 generation. Thus, the intergenerational approach takes into account not only
the number of parasitoids but also their quality in terms of body size and future fertility
of females, and can thus be applied for more accurate prediction of population dynamics.

The research was supported by the Ministry of Agriculture CR, TACR; project
no. FW04020104.



SloZeni porostu hrachu ovliviiuje disperzi $kudci, chorob, pleveli i necilovych organismi

Field pea crop composition influences the distribution of insect pests, diseases, weeds even
the natural enemies

Marek Seidenglanz?, Eliska Ondrackoval, Maria Mufioz-Arbealez!, Iva Smykalova!, Jaroslav
Safait & Eva Hrudova?

!Agritec Plant Research Ltd.; seidenglanz@agritec.cz
2Ustav péstovani, Slechténi rostlin a rostlinolékarstvi, Agronomickd fakulta, Mendelova
univerzita v Brné

V letech 2019-2022 bylo ve velkoparcelnich pokusech zjistovano, jak faktory diverzita
porostu, zplisob oSetfeni osiva, pfitomnost kvetoucich bylin v okoli a charakter biotopti na
okraji pole ovliviiuji disperzni vzorce Skodlivych organismu, vybranych ptirozenych nepiatel a
vynosovych charakteristik a jak tyto faktory zasahuji do ¢aso-prostorovych vazeb mezi vyse
zminénymi organismy, respektive znaky determinujicimi vynos. Sbér primarnich dat probihal
po celou dobu vegetace z hodnoticich bodl urcenych soufadnicemi, jejichz sit’ pokryvala
porovnavané porosty i navazujici biotopy. Disperzni vzorce pro jednotlivé organismy / znaky
byly stanoveny s vyuzitim SADIE, nasledn¢ mira shody mezi zjisténymi disperznimi vzorci
byla analyzovana pomoci Quick Association Analysis. Vétsina hodnocenych organismui / znakui
projevuje signifikantni tendenci k agregaci, tedy k nenahodné disperzi v porostech, ktera ovsem
nemd vzdy jasnou souvislost s diverzitou prorostu, respektive blizkosti kvetoucich pési ¢i
typem biotopti v okoli. Tésnost Caso-prostorovych vazeb mezi hmyzimi Skidci a jejich
ptirozenymi neptateli je vice ovlivnéna sloZzenim porostu nez ptitomnosti kvetouciho pasu.

Impact of factors such as crop diversity, field pea seed treatment, presence of flowering strips
in crop surrounding, and the type of biotopes on the field margin on distribution patterns of
harmful organisms (insect pests, pathogens, weeds), natural enemies, and yield factors and on
the spatio-temporal association among the assessed organisms/traits was assessed in large-plot
field trials during 2019-2022. All the assessments made during the whole vegetation period
were carried out on points (determined precisely with their coordinates) distributed across the
compared types of crops, the flowering strips located in the vicinity, and the biotopes on the
field margins. SADIE was used for establishing distribution patterns for the individual
organisms/traits, the level of similarity among the distribution patterns was analysed with the
usage of Quick Association Analysis and especially Canonical analyses were used for searching
other relations among the assessed variables. Most organisms/traits showed a tendency to be
aggregated, so they are not randomly distributed in crops. But there is no clear spatial
relationship between the distribution pattern of the organisms/traits and the crop composition,
type of flowering strips in the vicinity, and the character of biotopes on the field margins. The
strength of the spatio-temporal relationship between the insect pests and their natural enemies
is more influenced by the crop composition than the presence of a flowering strip.

Prispévek je zalozen na vysledcich ziskanych pfti feseni projektu MZE-RO1018.



Hrabos polni — stale platné riziko v ochrané rostlin
Common vole - still a valid risk in plant protection
Josef Suchomel* & Marta Heroldova?

YUstav zoologie, rybdrstvi, hydrobiologie a vcelaistvi, Agronomickd fakulta, Mendelova
univerzita v Brne; suchomel@mendelu.cz
2Ustav ekologie lesa, Lesnicka a drevarska fakulta, Mendelova univerzita v Brné

Hrabos polni je vyznamné ovliviiovan hospodafenim v krajiné, strukturou péstovanych plodin
a klimatickymi vykyvy. Na zdkladé¢ zkuSenosti s jeho pfemnozenim v letech 2019 a 2020
a Z naSich vyzkumi v agroekosystémech a v lesnich porostech, budou prezentovany aktualni
poznatky z ekologie tohoto hlodavce a jeho vliv na rostlinnou produkci. Zminény budou i vyzvy
pro vyzkum a ochranu rostlin do budoucna.

A common vole is significantly influenced by landscape management, structure of cultivated
crops and climatic fluctuations. Based on the experience with its outbreaks in 2019 and 2020
and from our research conducted in agroecosystems and forest covers, the current findings
from the ecology of this rodent and its effect on plant production will be presented. The future
research and plant protection challenges will also be mentioned.



Udinnost’ priamych opatreni v ochrane orecha kralovského proti vrtivke orechovej,
Ragoletis completa (Tephritidae, Diptera)

Effectiveness of direct treatments in the protection of walnut against the walnut husk fly,
Ragoletis completa (Tephritidae, Diptera)

Jan Tancik! & Tomas Veres?

'Ecophyta s.r.o., Nitra
2Corteva Agriscience Slovakia s.r.o.

Posledné roky pestovatel'ov orechov ¢i uz velkych, profesionalnych sadarov, alebo malych,
zahradkarov, trapi novy invazny Skodca — vrtivka orechova, Ragoletis completa (Tephritidae,
Diptera). Skasané boli mnohé nepriame opatrenia ale nemali pozadovanu ucinnost. V roku
2020 a 2021 sme zalozili niekol’ko pokusov v orechovych sadoch ale aj v zdhradach drobnych
pestovatel'ov s cielom zistit’ i¢innost’ insekticidnych opatreni.

V roku 2020 sme Vv poloprevadzkovych pokusoch v neprodukénom orechovom sade na juhu
Slovenska pestovanom v integrovanej produkcii, odrody Chendler a Lara, overovali a hodnotili
ucinnost’ pripravkov povolenych v Eurdpe proti vrtivke orechovej, na baze acetamipridu
a spinosadu, pouzitych s lakadlom. Terminy aplikacie sme si zvolili na zaklade naletu muach na
zIté lepové dosky. Tie sme nainStalovali do koruny stromov na zaciatku jula. Lapace sme
kontrolovali raz za tyzden. Pripravky boli aplikované traktorovym postrekovacom CASOTTI
DOCTOR Fly. Je to profesionalny mikrodavkovaci postrekovac, ktory sa pouZziva na stromovu
aplikaciu vo vopred uréenych mikrodavkach, ktoré musia byt vzdy rovnaké na kazdy strom.
Pouzité bolo 20 1 postrekovej kvapaliny na 1 ha. Na kazdy strom bolo aplikované 2krat 200 ml
postrekovej kvapaliny. Urobili sme 5 aplikacii, prvi 27.7. a poslednt 28.8.2020. Prvy a druhy
postrek sme zopakovali lebo niekol’ko hodin po postreku prisiel vydatny dazd’. Hodnotenia sme
robili pred zberom (11.9.2020), na 10 stromoch sme vyhodnotili po 100 plodov. Pocet
poskodenych orechov larvami vrtivky orechovej bol vel'mi nizky, pod 3 %. Na neoSetrenych
stromoch v blizkosti sadu orechy boli napadnuté takmer 100 %.

In recent years, walnut growers, whether large, professional orchardists, or small, gardeners,
have been troubled by a new invasive pest — the walnut husk fly, Ragoletis completa
(Tephritidae, Diptera). Many indirect measures were tried, but they did not have the required
effectiveness. In 2020 and 2021, we set up several trials in walnut orchards but also
in the gardens of small growers in order to determine the effectiveness of insecticide treatments.
In 2020, in semi-operational trials in a non-productive walnut orchard in the south of Slovakia
grown in integrated production, the Chendler and Lara varieties, we verified and evaluated
the effectiveness of insecticides approved in Europe against the walnut husk fly, based
on acetamiprid and spinosad, used with an attractant. We chose the application dates based
on the fly attack on the yellow glue boards. We installed these in the crown of the trees
at the beginning of July. We checked the traps once a week. The preparations were applied with
a CASOTTI DOCTOR Fly tractor sprayer. It is a professional micro-dose sprayer used for tree
application in predetermined micro-doses that must always be the same for each tree. 20 |
of spray liquid per 1 ha was used. 2 times 200 ml of spray liquid was applied to each tree. We
made 5 applications, the first on 27.7. and the last 28.8.2020. We repeated the first and second
spraying because a few hours after spraying, heavy rain came. We did the evaluations before
the harvest (September 11, 2020), we evaluated 100 fruits on 10 trees. The number of nuts
damaged by the larvae of the nut borer was very low, below 3%. Almost 100% of untreated
trees near the walnut orchard were attacked.



BERABOT: Nastroj pro automatizaci monitoringu molic (Aleyrodidae) ve skleniku

BERABOT: Automatization tool for whitefly (Aleyrodidae) monitoring in the greenhouse
environment

Alzbéta Turekoval, Tomas Turecek!, Vaclav Psota?, Peter Jank!, Pavel Vatacha!, Roman
Senketik!, Bronislav Chramcov!, Roman Jasek!, Vit Stépinek® & Zuzana Kominkova
Oplatkoval

YUniverzita Tomase Bati ve Zliné, Zlin, Czech Republic
2Farma Bezdinek s.r.o., Dolni Lutyné, Czech Republic; vaclav.psota@farmabezdinek.cz
SNWT a.s., Zlin, Czech Republic

The objectives of this study were: 1. Automatize the scouting of yellow sticky traps (YST)
for whiteflies in a tomato greenhouse. 2. Evaluate the system performance and judge its
applicability in practical use.

The pictures of yellow sticky traps (YST) were taken inside the heated and lighted tomato
production greenhouse of “Bezdinek farm” in Dolni Lutyne, Czechia. Used pictures were
collected using a mobile device to be easily replicable and suitable for the future fast processing
in real environment. The whiteflies (Aleyrodidae) were manually marked by bounding boxes
in a Labelbox labeling tool and validated by a professional phytopathologist. The created
dataset was then used to train a deep convolutional network model for object detection.
We utilized a state-of-the-art TOOD architecture with a slicing-aided inference that utilizes
cutting of the original image to maintain full image resolution in the training and prediction
process.

The final model achieves the F1 score (defined as the harmonic mean of precision and recall)
of 81.97. We also compare the counting results from the greenhouse employees with the
numbers from the phytopathologist (on a smaller dataset) to observe the human error rate.
Human labor achieves the F1 score of 81.32. The results suggest comparable or even slightly
better performance of the trained model than simple counting by a human, which is prone
to mistakes due to the repetitive nature of the task. Moreover, the model precision is constant
over the increasing number of whiteflies trapped while in some density, the humans skip
to sector counting and estimating the final number. The key to a correct model function is
to minimize the glue reflection on the YST since those white reflected spots might be
incorrectly classified as a whitefly. If this precaution is complied with, the model gives stable
output. The proposed model can be used in a mobile device operated by greenhouse employees
or implemented into an autonomous robot system.

This work was supported by the Technology Agency of the Czech Republic, under the project
No. FW01010381, by Internal Grant Agency of Tomas Bata University under the project
no. IGA/CebiaTech/022/001, and further by the resources of A.l.Lab at the Faculty of Applied
Informatics, Tomas Bata University in Zlin (ailab.fai.utb.cz).
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Had’atko fepné v CR
Sugar Beet Cyst Nematode in the Czech Republic
Miloslav Zouhar!, Marie Manasova®, Ondiej Douda?, Jana Wenzlova® & Pavel Rys$anek®

YCeskd zemédélska univerzita v Praze, manasova@af.czu.cz
2Vyzkumny tistav rostlinné vyroby v Praze

Had’atko fepné (Heterodera schachtii) je vyznamnym patogenem fepy cukrové. Ztraty, které
zpusobuje, mohou dosédhnout v nékterych ptipadech az 80 %. Jeho vysokéa Skodlivost je
zpusobena zejména diky jeho biologii. V piidé dokaze had’atko prezit bez hostitele i nékolik let.
To je ale jeden, nikoliv jediny aspekt. Had’atko fepné ma ve svém hostitelském okruhu celou
fadu kulturnich i plevelnych rostlin, a to mu dava Sanci pro jeho rozvoj. Obvykle péstované
tolerantni odridy fepy cukrové jsou dalsim faktorem, ktery zvysSuje zasobu cyst v pudé.
Ochrana rostlin je v sou¢asné dobé zaméfena prave na tyto odrudy, a i kdyZ nizky pocet odrud
vykazuje znaky rezistence, jejich komer¢ni vyuziti je diky kvalitativnim parametriim komodity
malé. Zbyva tedy osevni postup a dals$i agrotechnické ¢i alternativni zasahy, které mohou
Skodlivost tohoto patogena snizit pod ekonomicky prédh skodlivosti. Jednou z vyznamnych
metod ochrany by se mohla stat logistika zbytkt po ¢isténi fepy po jeji sklizni. Tento odpadni
material pfedstavuje velké riziko pro zamoieni oblasti v okoli skladek fepy i mimo n¢&, pokud
jsou aplikovany bézné zpiisoby navratu tohoto materidlu na pole. Dalsi cestou, jak by se
had’atko mohlo §ifit na nové lokality je i navrat odpadni pudy z cukrovaru na pole, pokud neni
tato piida dostatecné dlouho skladovana. Komplexni piistup k ochrané rostlin proti had’atku
fepnému je nezbytny pro dosazeni uspéchu v péstovani této tradi¢ni trzni plodiny.

The Sugar Beet Cyst Nematode (SBCN) (Heterodera schachtii) is an important pathogen
of sugar beet. The losses it causes can reach up to 80% in some cases. Its high harmfulness is
mainly due to its biology. In the soil, the nematode can survive without a host for several years.
But that is not the only aspect. The SBCN has a wide range of cultivated crops and weed plants
in its host range, and this gives it a chance to thrive. Commonly cultivated tolerant varieties
of sugar beet are another factor that increases the supply of cysts in the soil. Plant protection is
currently focused on these varieties and although a small number of varieties show signs
of resistance, their commercial exploitation is low due to the quality parameters of the
commodity. What remains is therefore the use of crop rotation and other agrotechnical
or alternative methods that can reduce the harmfulness of this pathogen below the economic
threshold. One important method of control could be the logistics of the residues left over after
cleaning the beet bulbs after harvest. This waste material poses a major risk of infesting areas
around sugar beet field storage and beyond if conventional methods of returning this material
to the field are applied. Another way in which the nematode could spread to new sites is
by returning waste soil from the sugar factory to the field if it is not stored for a long enough
time. A comprehensive approach to plant protection against the beet cyst nematode is essential
to achieving success in growing this traditional cash crop.

The research was supported by the project of the Technology Agency of the Czech Republic
No. TH04030242.
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Piinosy a rizika technologii vyuZivajicich odrid tolerantnich k herbicidum
Benefits and risks of herbicide tolerant technologies

Miroslav Jursik & Josef Soukup

Ceskad zemédélskd univerzita v Praze; jursik@af.czu.cz

Zavedeni technologii vyuzivajicich odrid odolnych k herbicidiim (HT technologie) znamenalo
vyrazny pokrok v regulaci plevell predev§im v plodinach, kde byly moznosti herbicidni
ochrany omezené a regulace plevell byla velmi obtizna. Tolerance k nékterym herbicidiim,
predevsim ze skupiny ALS inhibitort a inhibitort ACCasy, se podatilo dosahnout konven¢nimi
Slechtitelskymi postupy. U jinych herbicidii (napt. glyphosate a glufosinate-NH4) bylo mozné
vytvofit tolerantni odriidy pouze genetickou modifikaci (GM), coz vsak brani jejich rozsiteni
ve statech EU, kde se dosud GM HT technologie nesmi komer¢né¢ vyuZzivat.

Zakladnim pfinosem HT technologii je vysoka selektivita pouzivanych herbicidli k plodiné,
od c¢ehoz se odviji fada agronomickych, ale i1 ekologickych ptednosti. PiedevSim
ve zjednoduseni chemické ochrany proti pleveltim, tim ze volba herbicidu je predem dana
a na péstiteli je pouze volba davky a terminu aplikace. Herbicidy, vici kterym je vytvarena
odolnost, obvykle ptisobi na velmi Siroké spektrum plevelti véetné odolnych druhti, pfi¢emz
eliminuji také pfimési jinych odrid, za predpokladu, Ze nejsou k danému herbicidu rovnéz
tolerantni. Pouzivani HT technologii je obvykle velmi efektivni zejména na pozemcich,
kde se vyuzivaji minimalizacni technologie zpracovani pidy, nebot’ pouzivanymi herbicidy
jsou dobfe potlacovany vytrvalé plevele a vyssi podil poskliziiovych zbytkli na povrchu pidy
nesnizuje vyrazn¢ jejich ucinnost.

Pti pouzivani HT technologii je tfeba pocitat i s uréitymi agroekologickymi riziky. Jde
pfedev§im o moznost pfenosu genu rezistence na jiné (piibuzné) rostlinné druhy, ¢i podruhy.
Dlouhodobym monoténnim pouzivanim jednoho herbicidu miize dojit k vyraznému posunu
ve spektru pleveld ve prospéch odolnych druhli, pfipadné k vytvofeni rezistence.
Problematictéjsi mize byt také regulace vydrolu HT plodin.

Adoption of HT crops can mean easier weed management especially in those crop stands where
chemical weed control can be limited and weed management complicated. In case of selected
herbicides (ALS and ACCase inhibitors) methods of conventional breeding were used to get
hybrids showing herbicide tolerance. In breeding glyphosate and glufosinate-NH4 tolerant
varieties, genetic modification was used. GM technologies are used widely in weed
management in soybean, maize, cotton, oilseed rape, and sugar beet stand, except EU.

Basic advantage of HT technology is in high selectivity to crop species, which has many
agronomical but also ecological positives. First of all, chemical weed management is easier
as the herbicide selection is already done, and grower has to choose the dose and term
of application only. Agro-ecological risks have to be taken into account — especially in the case
of introgression of resistance-genes into related species or forms. Long-term use of only one
herbicide can lead to significant shift in weed species spectrum when tolerant species become
more abundant and/or resistance may occur. Also, management of HT volunteers can
be problematic.



Posouzeni tucinnosti technologie Conviso Smart a jeji porovnani s konvekénimi
moznostmi ochrany proti pleveliim v cukrové repé

Assessing of efficacy of Conviso Smart technology and comparing it with convectional
weed control management in sugar beet

Josef Kucera & Miroslav Jursik
Ceskd zemédélskd univerzita v Praze; kucerajo@af.czu.cz

Cukrova tepa vykazuje velmi malou konkuren¢ni schopnost vi¢i plevelim na pocatku
vegetace, plevele proto mohou snizit jeji vynos az o 95 %, pticemz takové porosty nejsou
prakticky skliditelné. Jednim z nejvyznamngjsich $kodlivych organizmti cukrové fepy v CR je
plevelna fepa, kterou nelze zasahnout zadnym herbicidem registrovanym do konvek¢énich odrad
cukrové fepy.

V letech 2018 a 2019 probéhly na pozemcich Ceské zemédélské univerzity v Praze dva
maloparcelkové herbicidni pokusy, jejichz cilem bylo porovnat Gi¢innost herbicidu Conviso
One (thiencarbazone + foramsulfuron) na bézné se vyskytujici pozdni jarni plevele (jezatka kufti
noha, laskavec ohnuty, merlik bily, mractidk Theophrastliv, baZzanku ro¢ni) a plevelnou fepu.
Vedle vizudlni GC€innosti byla hodnocena hmotnost nadzemni biomasy pleveld, jejich
reprodukéni schopnost a vynos bulev fepy.

D¢lena davka herbicidu Conviso One (0,5 + 0,5 I/ha) s adjuvantem Mero prokazala nejvyssi
ucinnost (ptes 97 %) na vSechny plevele. Na této varianté bylo rovnéz dosazeno nejvétsiho
vynosu bulev (pfes 80 t/ha). Pokud byl herbicid Conviso One pouzit pouze jednou (1.0 I/ha)
doSlo v sussim roce 2018 k priikaznému snizeni G¢innosti a také vynosu fepy. Ob¢ testované
konvekéni herbicidni kombinace (Betanal Expert + Safari a Betanal maxxPro + Goltix Titan)
nedokazaly potladit plevelnou fepu, coz se projevilo vyraznym snizenim vynosu (12—29 t/ha).
Po zavedeni technologie Conviso Smart do praxe doslo ke zjednoduseni a zefektivnéni regulace
plevell v cukrové fep&. Vyznamna je zejména vysokd uCinnost na plevelnou fepu
a mraciidk Theophrastiv.

Two small-plot trails were carried out in the field of Czech University of Life Sciences
at the Prague in 2018 and 2019. The main aim of the trials was to evaluate the efficacy
of herbicide Conviso One (thiencarbazone + foramsulfuron) on common weeds of sugar beet
in Czech Republic (Echinochloa crus-galli, Amaranthus retroflexus, Chenopodium album,
Abutilon theophrasti, Mercurialis annua and weed beet) and compare efficacy of this
technology with conventional weed management in sugar beet. Highest efficacy (more than
97%) against all tested weeds showed split application of the herbicide Conviso One (0.5 + 0.5
I/ha) with oil adjuvant Mero (1.0 I/ha). Also yield of sugar beet on this treatment was highest
(79-87 t/ha). Significantly lower efficacy was observed after one treatment of herbicide
Conviso One (1.0 I/ha) during the dry growing season in 2018. Both conventional tank-mix
(TM) combinations (Betanal Expert + Safari and Betanal maxxPro + Goltix Titan) not
controlled weed beet which led to the high reproduction of this weed (10,000—75,000 fruits/m?).
Moreover, TM combination Betanal maxxPro + Goltix Titan herbicides showed very low
efficacy against A. theophrasti. The yield of the sugar beet on plots treated with conventional
herbicides ranged between 12 and 29 t/ha. Conviso Smart technology has a positive future
for sugar beet cultivation.



Cilena aplikace herbicidnich latek s vyuzitim technologii precizniho zemédélstvi
Usage of precision agriculture technologies for site-specific application of herbicides
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Horniadek' & Jakub Elbl*
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Optimalizace vyuzivani pesticidnich latek v ochran¢ rostlin je klicovym tématem pfi péstovani
zemé&délskych plodin jak z hlediska environmentalnich efektu, tak v pfipadé zajisténi rentability
pestovani a zvyseni konkurenceschopnosti ¢eskych zemédé€lskych podniki. Lokalné cilend
regulace zapleveleni chemickym oSetfenim navrhuje pouziti herbicidni latky v davce nezbytné
dle polohy a intenzity zapleveleni. Vysledky ovefovani cilené aplikace herbicidniho oSetteni
z roku 2019, realizované ve spolupraci MENDELU a spolec¢nosti Skymaps s.r.o. na celkem
Ctyfech lokalitich na Slovensku a Mad’arsku, ukadzaly na vyznamny vliv zohlednéni
prostorového pokryti zapleveleni vedouci ke snizeni celkového mnozstvi aplikovanych latek.
Identifikace zapleveleni (pfevazné Cirsium arvense) pro provedeni prostorové cilené aplikace
byla provedena pted setim plodiny (kukufice / soja) s vyuzitim bezpilotniho prizkumu
S prostorovym rozliSenim na tGrovni 1 cm / pixel (RGB kamera Sony 7R) az 5 cm/pixel
(multispektralni kamera Micasense Altum). V zavislosti na intenzité zapleveleni bylo dosazeno
redukce plosné aplikace piipravku Roundup od 26 % do 71 % v rezimu zapinani jednotlivych
sekei posttikovace. Spoluprace obou partnerit pokracuje v ramci aktualné feSeného (2021
2023) vyzkumného projektu MPO Aplikace (CZ.01.1.02/0.0/0.0/20 321/0024838), ktery je
zaméten na vyzkum postupt zefektivnéni detekce zapleveleni metodami DPZ, vyhodnoceni
intenzity zapleveleni a tvorbu podkladovych map pro aplika¢ni techniku. Pfipadnému zavedeni
téchto postupli do zemédé€lské praxe vyrazné napomaha technicky vyvoj aplikaéni techniky
S moznostmi ovladani jednotlivych trysek a vysoce pfesnym RTK navadénim.

Optimizing the use of pesticides in plant protection is a key topic in crop management both
from the point of view of environmental effects, ensuring the profitability of plant production
and increasing the competitiveness of Czech agricultural enterprises. Site-specific weed control
by chemical treatment suggests the use of a herbicide based on the location and intensity of the
weed infestation. The results of the verification of the patch spraying of herbicide treatment
from 2019, carried out in cooperation between MENDELU and the company Skymaps s.r.o.
at four locations in Slovakia and Hungary, showed a significant effect of addressing the spatial
coverage of weed infestation by the reduction in the total amount of applied herbicides.
The identification of weed plants (mainly Cirsium arvense) was performed prior to sowing the
crop (maize and soybean) by using an unmanned aerial survey with a spatial resolution
of 1 cm/pixel (RGB camera Sony 7R) to 5 cm/pixel (multispectral camera Micasense Altum).
Depending on the intensity of weed infestation, a reduction of the Roundup application area
was achieved from 26 % to 71% in the on/off switching individual boom sections of the sprayer.
The cooperation of the research partners continues within the currently solved (2021-2023)
research project “CZ.01.1.02/0.0/0.0/20_321/0024838” funded by the MPO Aplikace program.
The project is focused on the research of weed plants detection by remote sensing methods,
evaluating the weed intensity and creating prescription maps for variable rate application
of herbicides. The introduction of these procedures into agricultural practice is greatly aided
by the development of spraying technology with individual nozzle control and accurate RTK
guidance.



Herbicidni rezistence travovitych plevela
Herbicide resistance of grass weeds in Czech Republic

Jakub Mikulka & Pavlina Ko$narova

Katedra —agroekologie a rostlinné produkce, Ceskda zemédélska univerzita v Praze;
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Rezistence plevelli vii¢i herbicidim je celosvétové pravdépodobné nejsledovanéjSim
problémem regulace zapleveleni. V Ceské republice jiz bylo identifikovano pomérné zna¢né
mnozstvi rezistentnich populaci vyznamnych pleveld vici herbicidiim s riiznym mechanismem
ucinku a jejich dalsi nartst je velice pravdépodobny. Piestoze neni prokazana podminénost
mezi rostlinnymi ¢eledémi a rizikem vzniku rezistence, je zndmo, ze u travovitych plevelil
se rezistence ke klicovym skupinam herbicidi pouzivanym proti nim vyviji velice rychle.
Z Celedi lipnicovitych pochazi 40 % z doposud popsanych rezistentnich biotypt pleveld,
pficemz jednod€loznych rostlin je oproti dvoudéloznym pfiblizné tfikrdt méné.
Evropy, u nas je nejvyznamnéjSim travovitym plevelem (zapleveluje az 80 % ploch ozimé
penice). V Ceské republice byl poprvé zjistén vyskyt rezistentnich populaci v pSenici ozimé
v roce 2005, bylo prokdzano, Ze se jedna o vicenasobnou rezistenci vii¢i ALS inhibitorim
a PS II inhibitorim. Od té¢ doby je problematika rezistence chundelky zejména vuci
sulfonylmoc¢ovindm mezi zeméd¢lci pomérné znama. Nejveétsi problémy v regulaci chundelky
metlice pfichazeji s vyskytem vicendsobné rezistence. Existuje jiz fada lokalit s vyskytem
chundelky metlice, které jsou rezistentni vii€i vice mechanizmiim ucinku herbicidi najednou.
Velkym problémem u psarky polni (Alopecurus myosuroides) predevsim v zapadni Evropé€ je
vicendsobna rezistence, v Belgii byl zjiStén piipad rezistence k péti riznym mechanizmlim
ucinku, vtakovém piipadé je sortiment ucinnych latek extrémné omezeny. U nas byla
rezistence u psarky poprvé zjisténa v roce 2008 k ucinné latce chlorsulfuron (ALS inhibitor).
V poslednich letech byla zjiSténa rezistence k chlorotoluronu (inhibitor fotosystému II).
Zacinaji se vSak objevovat i ptipady rezistence u dalSich jednodéloznych druht (svetep jalovy,
oves hluchy, jilky), proto je nutné vyuzivat vesSkeré postupy antirezistentni strategie.
DodrZovani téchto zasad vyrazn€ sniZzuje riziko vzniku a §ifeni rezistentnich pleveld.



Mechanicka regulace zapleveleni obilnin v systému ekologického zemédélstvi
Mechanical weed control of cereals in the organic farming system

Lenka Pordova!, Jakub Vaginal, Vladimir Smutny!, Michal Rabek® & Petr Elzner?
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Plochy vedené v systému ekologického zemédélstvi navzdory zdkazu pouziti syntetickych
pesticidi 1 umélych hnojiv kazdorocné nartstaji. Momentalné je v rezimu ekologického
zemédélstvi v CR vedeno vice nez 15 % zemé&délské plochy. Neimérné zapleveleni miize
zpusobit u obilnin pokles vynost az o 40 %. Tento piispévek hodnoti uc¢innost mechanické
regulace pleveld v porostu pSenice ozimé a jeCmene jarniho na pozemcich Polni pokusné
stanice v Zabgicich. K regulaci zapleveleni bylo ve vegetaci vyuZito opakované vlaceni
prutovymi branami. Uginnost byla u pSenice i je¢mene hodnocena na plose 0,25 m?
na 48 mistech v porostu. V porostu psenice ozimé se vyskytovaly pievazné jednoleté ozimé
druhy plevelt: hluchavka nachova (Lamium purpureum), ptadinec prostiedni (Stellaria media),
sporadicky hluchavka objimava (Lamium amplexicaule), zemédym lékarsky (Fumaria
officinalis) nebo ostrozka vychodni (Consolida orientalis). Primérna ucinnost vlaceni
na hluchavku nachovou byla 50 %, na ptacinec prostiredni 84 %. V jeCmeni jarnim
se vyskytovaly jednoleté pozdné jarni druhy: opletka obecna (Fallopia convolvulus), rdesno
ptaci (Polygonum aviculare) a merlik bily (Chenopodium album), sporadicky silenka Sirolista
bila (Silene latifolia subsp. alba) a laskavce (Amaranthus sp.). Primérna ucinnost
po opakovaném vla€eni byla u rdesna ptaciho 35 %, u opletky obecné 30 % a merliku bilého
58 %. V porostech ozimych ani jarnich obilnin nebyl zaznamendn vyznamnéjsi vyskyt
vytrvalych pleveli.

Despite the ban on the use of synthetic pesticides and fertilizers, the areas managed
in the organic farming system are increasing every Yyear. Currently, more than
15% of the agricultural area in the Czech Republic is under organic farming. High weed
infestation can cause a yield drop of up to 40% for cereals. This contribution evaluates
the efficiency of mechanical control of weeds in winter wheat and spring barley on the plots
of the Field Experimental Station in Zab¢&ice. Tine harrowing, conducted twice in each crop,
was used in an attempt to weed control. The efficiency was evaluated on an area of 0.25 m?
at 48 locations in the crop stand. Mainly annual winter weed species: Red dead-nettle (Lamium
purpureum), Chickweed (Stellaria media), sporadically Henbit Dead-nettle (Lamium
amplexicaule), Common Fumitory (Fumaria officinalis) or Eastern Larkspur (Consolida
orientalis) were in the winter wheat stand. The average efficiency of tine harrowing
for the Red dead-nettle was 50% and 84% for the Chickweed. Annual late spring species:
Black-bindweed (Fallopia convolvulus), Knotgrass (Polygonum aviculare) and Fat-hen
(Chenopodium album), sporadically Bladder Campion (Silene latifolia subsp. alba)
and Pigweed (Amaranthus sp.) were in the spring barley. The average efficiency
after repeated tine harrowing was 35% for Knotgrass, 30% for Black-bindweed
and 58% for Fat-hen. No significant occurrence of perennial weeds was recorded in the stands
of winter or spring cereals.

Ptispévek vznikl za podpory projektu MendelFarm — Integrovana ochrana rostlin v podniku
hospodaticim v suchych podminkach, ktery je financovany z dotacniho programu 9.fm.
Ministerstva zemédé€lstvi ,,Demonstracni farmy*.



Prvni piipady herbicidni rezistence u hefmankovce nevonného v CR
First cases of herbicide resistance of scentless mayweed in the Czech Republic
Jaromir Suk, Pavlina Ko$narova, Katefina Hamouzova, Jakub Mikulka & Josef Sou kup
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V poslednich letech se na nasem tzemi vedle jiz dlouhodobé€ nartstajiciho poctu rezistentnich
populaci chundelky metlice za¢inaji objevovat i dal$i jednod€lozné a dvoudélozné plevelné
druhy s potvrzenou herbicidni rezistenci. Proto v roce 2019 a 2020 byl proveden monitoring
herbicidni rezistence hefmankovce nevonného (Tripleurospermum inodorum) Kk ucinnym
latkdm florasulam a tribenuron (ALS inhibitory). Celkové bylo otestovano 28 populaci, rostliny
byly ve fazi BBCHI12-14 oSetieny registrovanymi a dvojnasobnymi davkami herbicida
Vv pfesném laboratornim postiikovaci PK-3 s tryskami Lurmark 015F80 za tlaku 0,23 MPa,
davka postiikové kapaliny ¢inila 300 1/ha. Monitoringem byla prokazana rezistence dvou
populaci K tribenuronu (rok 2019) a tfi siln¢ rezistentni populace k tribenuronu (rok 2020),
které byly zaroven slabé rezistentni k florasulamu. Siln¢ rezistentni populace piezivaly
1 31,6 nasobn¢ vyssi davku tribenuronu, nez je registrovana.

V nasem pruzkumu bylo pomérné vysoké procento rezistentnich populaci hefmankovce
ptimoiského k inhibitorim ALS. Vzhledem k tomu, ze hefmankovec patii k plevelim s velmi
vysokou reprodukéni schopnosti, ma vysoky potencial k rozvoji a vzniku herbicidni rezistence
v dusledku vétsi pravdépodobnosti vyskytu mutaci zakladajicich rezistenci a rychlému naristu
populaci. Pozitivnim vysledkem nasi studie je, Ze nebyl potvrzen ani jeden ptipad rezistence
k dalsi herbicidni skupiné syntetickych auxinti, ktera je k regulaci hefmankovce pouzivana
nejcasteji v kombinovanych piipravcich. K obéma G€innym latkdm ze skupiny syntetickych
auxind (regulatort rdstu) byly vSechny testované populace citlivé a lze je tedy vyuzit
V antirezistentnich strategiich.



Flora vinic jizni Moravy z pohledu ekosystémovych funkci
Flora of south Moravian vineyards from the point of view of ecosystem functions
Jan Winkler!, Erika Hurajova!, Lucia Ragasova?, Vojtéch Febry? & Tomas Kopta®
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Vinice jsou vyznamnym prvkem v kulturni krajin€. Soucasti vinic je specifickd vegetace,
rostouci spole¢né s vinnou révou. Vegetace ve vinicich ma velky vyznam a poskytuje jak pude¢,
tak i vinicim a lidem ckosystémové funkce, mezi které patii zdroj potravy pro opylovace,
produkce kysliku nebo obohaceni pudy o vzdusny dusik. Vegetace také zabranuje vétrnym
a vodnim erozim, pifedchazi nechténé evaporaci a reguluje vyskyt patogenti a Skuidct. Nékteré
druhy rostlin je mozné vyuzit k lékarskym ucelim. V neposledni fad¢ vegetace plni
i sluzby estetické, které zvysuji turistickou atraktivitu lokality. OvSem v nékterych piipadech
mize vegetace soupefit s vinnou révou 0 vodu a svétlo, a proto je nutné porosty udrzovat
secenim, mulcovanim, pomoci herbicidii nebo dal$imi zpiisoby regulace. Biomasa nékterych
druht rostlin ve vinicich je potencidlnim rizikem pro vznik a Sifeni pozéart. Vinice diky své
vegetaci, kterd je druhové bohatd, mohou byt vyznamnym zdrojem biodiverzity v nasi kulturni
krajin¢. Vegetace ve vinici, udrzovana pfiméfenym managementem, ma potencial zapojit
se do udrzitelného zeméedélstvi.

Tato prace vznikla v ramci projektu: IGA-ZF/2021-ST2001 Hodnoceni ekosystémovych sluzeb
vegetace v trvalych kulturach



Vegetace solarnich parki — piinosy a rizika pro ekosystém
Vegetation of solar parks — benefits and risks for the ekosystém
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Solarni parky jsou v soucasné dobé vnimany jako jeden z ndstroji pro vyrobu energie
Z obnovitelnych zdrojii. Vegetace solarniho parku je druhové bohaté a vyrazné fragmentovana,
ale vlivy solarnich park na strukturu vegetace a jeji ekosystémové funkce nejsou zatim
dostateCn¢ zndmé. Vegetace solarnich parkl vytvari predpoklady pro vztahy a interakce
s okolnimi ekosystémy. Z pohledu provozu solarniho parku jsou ideélni druhy s nizkou vyskou
vzristu, aby nedochazelo k zastinéni fotovoltaickych (FV) panelt. DlleZity je zde také Gi¢inek
vegetace proti erozi. Mezi FV panely dominuji vytrvalé travy a vytrvalé dvoudélozné druhy,
zatimco pod FV panely maji vyssi pokryvnost jednoleté travy a jednoleté dvoudélozné druhy.
Vegetace musi byt pravideln¢ udrzovana secenim, a dokonce by méla byt pfijata i chemicka
kontrolni opatfeni. Aredl solarniho parku ma potencidl hostit ptivodni druhy rostlin, které tvoti
zaklad funkcéniho ekosystému, poskytuji dostateény prostor pro piirozené ekosystémy
a pfispivaji k jejich stabilizaci. OvSem vysledky naSich studii nasv&dcuji, Ze staciondrni FV
panely vytvareji piiznivé podminky pro druhy, které zvysuji nebezpeci vzniku a §itfeni pozara.
Nebezpe€i pozarl lze snizit pastvou, seCenim a odstrailovanim biomasy vegetace. PouZiti
rotacnich FV paneld, kombinované s pastvou ovci je pro snizeni rizika pozari nejucinnéjsi.
Vegetace solarniho parku mé vyrazny potencidl plnit ekosystémové sluzby a je dilezita
Z pohledu biologické relevance v zemédélské krajiné.

Tento vyzkum byl podpoten programem INTER-EXCELLENCE, podprogram INTER-COST
Ministerstva Skolstvi, mladeze a t€lovychovy CR, grant ¢. LTC20001.



XXII. Ceska a slovenska konference o ochrané rostlin. MENDELU, 8.-9. zafi 2022

Adresar autoru abstraktu
a ucastniku konference

Achs Adam, Biomedical Research Center of the Slovak Academy of Sciences, Institute
of Virology, Dubravska cesta 9, 84505 Bratislava, Slovakia,; adam.achs@savba.sk

Alaxin Peter, Biomedical Research Center of the Slovak Academy of Sciences, Institute
of Virology, Dubravska cesta 9, 84505 Bratislava, Slovakia, peter.alaxin@savba.sk

Arizmendi Javier, ZERYA Producciones sin Residuos S.L., San Vicente Martir, 83 - 7°J, 46007
Valencia, Spain

Bad'urova Eliska, Department of Botany, Faculty of Science, Palacky University in Olomouc,
Slechtitelii 27, 783 71 Olomouc, Czech Republic

Balek Jan, Agronomicka fakulta, Mendelova univerzita v Brné,; jan.balek@mendelu.cz;
CZECHGLOBE, Ustav vyzkumu globdlni zmény AV CR, v. v. i., Bélidla 986/4a, 603 00 Brno,
Ceskd republika; balek.j@czechglobe.cz

Barnet Martin, AGRA GROUP a.s., Tovarni 201, 387 15 Stielské Hostice, Ceskd republika;
martin.barnet@agra.cz

Ben Mansour Karima, Department of Plant Protection, Faculty of Agrobiology, Natural
and Food Resources, Czech University of Life Sciences Prague, Kamycka 129, 165 00,
Prague, Czech Republic; karina79@hotmail.fr

Bilav¢ik Alois, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovska 507/73, 161 06 Praha-
Ruzyné, Ceskd republika; bilavcik@vurv.cz

Blystad Dag-Ragnar, Norwegian Instituze of Bioeconomy Research, Hogskoleveien 7, 1433 As,
Norway; dag-ragnar.blystad@nibio.no

Bojnanské Katarina, Ndrodné polnohospodarske a potravinarske centrum, Vyskumny ustav
rastlinnej vyroby, Bratislavska cesta 122, 921 68 Piestany, Slovenska republika;
katarina.bojnanska@nppc.sk

Bokor Peter, Ustav agronomickych vied, Fakulta agrobiologie a potravinovych zdrojov,
Slovenska polnohospodarska univerzita v Nitre, Tr. A. Hlinku 2, 949 01 Nitra, Slovenska
republika; peter.bokor@uniag.sk

Brazdova Sara, Biology Centre CAS, BraniSovskd 1160/31, 370 05 Ceské Budéjovice, Czech
Republic; sara.brazdovall@gmail.com

BroZova Jana, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovska 507/73, 161 06 Praha-
Ruzyné, Ceskd republika; brozova@vurv.cz

Bryxova Pavla, AGRA GROUP a.s., Tovarni 201, 387 15 Stielské Hostice, Ceskd republika
Biezinova Belcredi Natalie, Ustav péstovdni, §lechténi rostlin a rostlinolékaistvi, Agronomickd

fakulta, Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika;
natalie.belcredi@mendelu.cz

Burketova Lenka, Ustav experimentdlni botaniky AV CR, v.v.i., Rozvojovd 263, 165 02 Praha
6 - Lysolaje, Ceskd republika; burketova@ueb.cas.cz

Cagani Cudovit, Ustav agronomickych vied, Fakulta agrobioldgie a potravinovych zdrojov,
Slovenska polnohospodarska univerzita v Nitre, Tr. A. Hlinku 2, 949 01 Nitra, Slovenska
republika; ludovit.cagan@gmail.com

82 |Strana


mailto:peter.alaxin@savba.sk
https://www.bing.com/local?lid=YN6306x11017196799432523373&id=YN6306x11017196799432523373&q=ZERYA+Producciones+sin+Residuos+&name=ZERYA+Producciones+sin+Residuos+&cp=39.46726989746094%7e-0.38034000992774963&ppois=39.46726989746094_-0.38034000992774963_ZERYA+Producciones+sin+Residuos+

Cziria Kornel, Skymaps s.r.0., Botanickd 834/56, 602 00 Brno, Czech Republic;
info@skymaps.cz

Cerny Martin, Ustav biologie rostlin, Agronomicka fakulta, Mendelova univerzita v Brné,
Zemédelska 1, 613 00 Brno, Ceska republika

Cmejla Radek, Research and Breeding Institute of Pomology Holovousy Ltd., Horice, Czech
Republic; radek.cmejla@vsuo.cz

Dolezal Petr, Vyzkumny ustav bramborarsky Havlickiv Brod, s.r.0., Dobrovského 2366, 580 01
Havlickirv Brod, Ceska republika; dolezal@vubhb.cz

Douda Ondftej, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovskd 507/73, 161 06 Praha-
Ruzyne, Ceska republika,; douda@vurv.cz

Dumalasova Veronika, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovska 507/73, 161 06
Praha-Ruzyne, Ceska republika; dumalasova@vurv.cz

Elbl Jakub, Ustav agrosystémii a bioklimatologie, Agronomicka fakulta, Mendelova univerzita
v Brné, Zemédelska 1, 613 00 Brno, Ceska republika; jakub.elbl@mendelu.cz

Elzner Petr, Ustav pestovani, Slechteni rostlin a rostlinolékarstvi, Agronomicka fakulta,
Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika;
petr.elzner@mendelu.cz

Fadrna Jana, Ustav peéstovani, Slechténi rostlin a rostlinolékarstvi, Agronomicka fakulta,
Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika;
xfadrna@mendelu.cz

Fajemisin Olufadekemi, Department of Plant Protection, Faculty of Agrobiology, Natural
and Food Resources, Czech University of Life Sciences Prague, Kamycka 129, 165 00,
Prague, Czech Republic; fajemisin @af.czu.cz

Faltus Milos, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovskad 507/73, 161 06 Praha-Ruzyné,
Ceskd republika; faltus@vurv.cz

Febry Vojtéch, Ustav zelindistvi a kvétinarstvi, Zahradnickd fakulta, Mendelova univerzita
vV Brné, Valtickd 337, 69 144 Lednice, Ceskd republika

Fojtik Radek, Farma Kamenicany, s.r.o., Kamenicany 200, 018 54 Kamenicany, Slovakia

Franova Jana, Biology Centre CAS, BraniSovska 1160/31, 370 05 Ceské Budéjovice, Czech
Republic; jana@umbr.cas.cz

Fuchs Rene, State Institute of Viticulture and Enology, Merzhauser Strafse 119, 79100
Freiburg. Germany; mfl3@cornell.edu

Fuskova Miroslava, Slovenskd polnohospodarska univerzita v Nitre, Tr. A. Hlinku 2, 949 01
Nitra, Slovenska republika

Glasa Miroslav, Biomedical Research Center of the Slovak Academy of Sciences, Institute
of Virology, Dubravska cesta 9, 84505 Bratislava, Slovakia; miroslav.glasa@savba.sk

Grimova Lenka, Department of Plant Protection, Faculty of Agrobiology, Natural and Food
Resources, Czech University of Life Sciences Prague, Kamyckad 129, 165 00, Prague, Czech
Republic; grimova@af.czu.cz

Gubis Jozef, Narodne polnohospodarske a potravinarske centrum, Vyskumny ustav rastlinnej
vyroby, Bratislavska cesta 122, 921 68 Piestany, Slovenska republika; jozef.gubis@nppc.sk

GubiSova Marcela, Ndrodné polnohospodarske a potravinarske centrum, Vyskumny ustav
rastlinnej vyroby, Bratislavska cesta 122, 921 68 Piestany, Slovenska republika;
marcela.gubisova@nppc.sk

Hajslova Jana, Ustav analyzy potravin a vyzivy, Vysokd Skola chemicko-technologickd v Praze,
Technicka 5, 166 28 Praha 6 — Dejvice, Ceska republika, jana.hajslova@vscht.cz


mailto:Botanická%20834/56,%20602%2000%20Brno,%20Czech%20Republic
mailto:radek.cmejla@vsuo.cz
mailto:dolezal@vubhb.cz
mailto:douda@vurv.cz
mailto:mf13@cornell.edu
mailto:marcela.gubisova@nppc.sk

Hékova Miroslava, Ustav péstovani, §lechténi rostlin a rostlinolékai'stvi, Agronomickd fakulta,
Mendelova univerzita v Brné, Zemedelska 1, 613 00 Brno, Ceskd republika;
xhakova@mendelu.cz

Hamborg Zhibo, Norwegian Institute of Bioeconomy Research, Hogskoleveien 7, 1433 As,
Norway; zhibo.hamborg@nibio.no

Hammond Hammond Stacy Denise, Vyzkumny iistav rostlinné vyroby, v. v. i., Drnovska 507/73,
161 06 Praha-Ruzyne, Ceska republika;, hammond@vurv.cz

Hamouzova Katefina, Katedra agroekologie a rostlinné produkce, Fakulta agrobiologie,
potravinovych a prirodnich zdroji, Ceskda zemedelska univerzita v Praze; Kamycka 129,
165 00 Praha-Suchdol, Ceskd republika, hamouzova@af.czu.cz

Hanzalova Alena, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovska 507/73, 161 06 Praha-
Ruzyne, Ceska republika; hanzalova@vurv.cz

Hauser Thure Pavlo, University of Copenhagen, Norregade 10, DK-1165 Copenhagen K,
Denmark; tpha@plen.ku.dk

Hausvater Ervin, Vyzkumny ustav bramborarsky Havlickiiv Brod, s.r.o., Dobrovského 2366,
580 01 Havlickiv Brod, Ceskd republika; hausvater@vubhb.cz

Havel Ladislav, Ustav biologie rostlin, Agronomicka fakulta, Mendelova univerzita v Brné,
Zemedelska 1, 613 00 Brno, Ceska republika; ladislav.havel@mendelu.cz

Holub Jan, Jan Holub Ltd., Hvozdecko 7, 783 25 Bouzov, Czech Republic

Holy Kamil, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovska 507/73, 161 06 Praha-Ruzyné,
Ceska republika; holy@vurv.cz

Horniacek lgor, Ustav agrosystémii a bioklimatologie, Agronomickd fakulta, Mendelova
univerzita v  Brné, Zemédeélska 1, 613 00 Brno, Ceska republika,
igor.horniacek@mendelu.cz

Horskd Tereza, Odbor ochrany plodin a zdravi rostlin, Vyzkumny ustav rostlinné vyroby,
v. v. i., Drnovska 507/73, 161 06 Praha-Ruzyné, Ceska republika, tereza.horska@vurv.cz

Hovorka Tomas, Katedra ochrany rostlin, Fakulta agrobiologie, potravinovych a prirodnich
zdrojii, Ceska zemédélska univerzita v Praze, Kamyckd 129, 165 00 Praha-Suchdol, Ceska
republika; hovorkat@af.czu.cz; Oddéleni entomologie, Narodni muzeum, Praha-Horni
Pocernice, Ceskd republika

Hrdlicova Miroslava, Narodné polnohospodarske a potravinarske centrum, Vyskumny ustav
rastlinnej vyroby, Bratislavskd cesta 122, 921 68 Piestany, Slovenskd republika;
miroslava.hrdlicova@nppc.sk

Hrudova Eva, Ustav péstovini, §lechténi rostlin a rostlinolékaistvi, Agronomickd fakulta,
Mendelova univerzita v Brne, Zemeédelska 1, 613 00 Brno, Ceska republika;
eva.hrudova@mendelu.cz

Hudcovicova Martina, Narodné polnohospodarske a potravinarske centrum, Vyskumny ustav
rastlinnej vyroby, Bratislavska cesta 122, 921 68 Piestany, Slovenskd republika;
martina.hudcovicova@nppc.sk

Hudec Kamil, Institute of Agronomic Sciences, Slovak University of Agriculture in Nitra,
Trieda Andreja Hlinku 2, 949 76 Nitra, Slovakia; kamil.hudec@uniag.sk

Hurajova Erika, Ustav biologie rostlin, Agronomickd fakulta, Mendelova univerzita v Brné,
Zemédélska 1, 613 00 Brno, Ceskd republika; xhurajol@node.mendelu.cz

Chochola Jaromir, Repai'sky institut, spol. s r.o., Semcice 69, 294 46 Semcice, Ceskd republika;
chochola@semcice.cz

Chramcov Bronislav, Univerzita Tomase Bati ve Zliné, Nad Stranemi 4511, 760 05 Zlin, Czech
Republic; chramcov@utb.cz


mailto:zhibo.hamborg@nibio.no
mailto:tpha@plen.ku.dk
mailto:hausvater@vubhb.cz
mailto:hovorkat@af.czu.cz
mailto:eva.hrudova@mendelu.cz
mailto:xhurajo1@node.mendelu.cz
mailto:chochola@semcice.cz
mailto:Nad%20Stráněmi%204511,%20760%2005 

Chvatalova Krupicova Katefina, Ustav péstovani, Slechténi rostlin a rostlinolékarstvi,
Agronomickd fakulta, Mendelova univerzita v Brné, Zemédélskd 1, 613 00 Brno, Ceska
republika; xkrupico@mendelu.cz

Janda Martin, LMU Munich Biocenter, Ludwig-Maximilian-University of Munich,
Grofshaderner Strasse 4, 821 52 Martinsried, DE; University of Chemistry and Technology
Prague, Department of Biochemistry and Microbiology, Technicka 5, 166 28 Prague 6,
Czech Republic; Faculty of Science, University of South Bohemia in Ceské Budéjovice,
Branisovska 1645/31a, 370 05 Ceské Budéjovice, Czech Republic; njanda04@jcu.cz

Jankd Peter, Univerzita Tomdse Bati ve Zliné, Nad Stranémi 4511, 760 05 Zlin, Ceskd
republika; janku@utb.cz

Jasek Roman, Univerzita TomdSe Bati ve Zliné, Nad Strénémi 4511, 760 05 Zlin, Ceskd
republika;jasek@utb.cz

Jelokova Monika, Blumeria consultin s.r.o, Ludovita Okanika 590/4, 949 01 Nitra, Slovakia;
monika.jelokova@blumeriaconsulting.sk

Jilkova Barbora, Ustav peéstovani, Slechténi rostlin a rostlinolékarstvi, Agronomicka fakulta,
Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika;
babrora.jilkova@mendelu.cz

Jindfichova Barbora, Ustav experimentalni botaniky AV CR, v.v.i, Rozvojova 263, 165 02
Praha 6 - Lysolaje, Ceskd republika; jindrichova@ueb.cas.cz

John Sona, Technical University of Munich, Arcisstraffe 21, 803 33 Miinchen, Germany

Juroch Jan, Ustiedni kontrolni a zkusebni istav zemeédelsky, Hroznova 2, 603 00 Brno, Ceskd
republika; jan.juroch@ukzuz.cz

Jursik Miroslav, Czech University of Life Sciences Prague, Kamycka 129, 165 00 Prague,
Czech Republic; jursik@af.czu.cz

Kazda Jan, Department of Plant Protection, Faculty of Agrobiology, Natural and Food
resources, Czech University of Life Sciences Prague, Kamycka 129, 165 00 Prague, Czech
Republic; kazda@af.czu.cz

Kemenczeiova Jana, Faculty of Natural Sciences, University of Ss. Cyril and Methodius,
Nam. J. Herdu 2, 91701 Trnava, Slovakia

Kitner Miloslav, Department of Botany, Faculty of Science, Palacky University in Olomouc,
Slechtitelii 27, 783 71 Olomouc, Czech Republic; miloslav.kitner@upol.cz

Klcova Lenka, Ndarodné polnohospodarske a potravinarske centrum, Vyskumny ustav
rastlinnej vyroby, Bratislavska cesta 122, 921 68 Piestany, Slovenska republika;
lenka.klcova@nppc.sk

Kli¢ka Vladislav, Vesa Velhartice, a. s., Velhartice 220, 341 42 Velhartice, Ceskd republika;
klicka@vesa-velhartice.cz

Klingl Andreas, LMU Munich Biocenter, Ludwig-Maximilian-University of Munich,
Grofthaderner Strasse 4, 821 52 Martinsried, DE; andreas.klingl@biologie.uni-
muenchen.de

Kmoch Martin, Vyzkumny ustav bramborarsky Havlickiiv Brod, s.r.o., Dobrovského 2366,
580 01 Haviickitv Brod, Ceskd republika;, kmoch@vubhb.cz

Kocanova Maria, Zahradnicka fakulta, Mendelova univerzita v Brné, Valticka 337, 691 44
Lednice, Ceska republika, xkocanov@mendelu.cz

Kocourek Frantisek, Odbor ochrany plodin a zdravi rostlin, Vyzkumny ustav rostlinné vyroby,
v. v. i., Drnovskd 507/73, 161 06 Praha-Ruzyné, Ceskd republika; kocourek@vurv.cz

Koloniuk Igor, Biology Centre CAS, Branisovska 1160/31, 370 05 Ceské Budéjovice, Czech
Republic; koloniuk@umbr.cas.cz


mailto:Nad%20Stráněmi%204511,%20760%2005 
mailto:Nad%20Stráněmi%204511,%20760%2005 
mailto:kazda@af.czu.cz
mailto:klicka@vesa-velhartice.cz
mailto:kopacka@vesa-velhartice.cz
mailto:andreas.klingl@biologie.uni-muenchen.de
mailto:andreas.klingl@biologie.uni-muenchen.de

Kominek Petr, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovska 507/73, 161 06 Praha-
Ruzyné, Ceskd republika; kominek@vurv.cz

Kominkova Marcela, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovska 507/73, 161 06 Praha-
Ruzyné, Ceskad republika; kominkova@vurv.cz

Kominkova Oplatkova Zuzana, Univerzita Tomadse Bati ve Zliné, Nad Straneémi 4511,
760 05 Zlin, Ceskd republika; oplatkova@utb.cz

Kopta Tomas, Ustav zelindrstvi a kvétindistvi, Zahradnickd fakulta, Mendelova univerzita
V Brné, Valtickd 337, 69 144 Lednice, Ceskad republika; tomas.kopta@mendelu.cz

Kosman Evsey, Institute for Cereal Crops Research, The George S. Wise Faculty of Life
Sciences, Tel Aviv University, Tel Aviv 69978, Israel; kosman@post.tau.ac.il

Kosnarova Pavlina, Katedra agroekologie a rostlinne produkce, Fakulta agrobiologie,
potravinovych a prirodnich zdrojii, Ceskd zemédélska univerzita v Praze; Kamyckd 129,
165 00 Praha-Suchdol, Ceska republika; kosnarova@af.czu.cz

Kovalikova Adéla, Katedra botaniky, Katedra bunécné biologie a genetiky, Prirodovédecka
fakulta, Univerzita Palackého v Olomouci, Slechtitelii 27, 783 71 Olomouc-Holice, Ceskd
republika; adela.kovalikovaOl@upol.cz

Kovatikova Katetina, Vyzkumny ustav rostlinné vyroby, V. V. i., Drnovska 507/73, 161 00
Praha-Ruzynée, kovarikova@vurv.cz

Krassini Laura, LMU Munich Biocenter, Ludwig-Maximilian-University of Munich,
Grofthaderner Strasse 4, 821 52 Martinsried, DE,; Laura.Krassini@biologie.uni-
muenchen.de

Kratky FrantiSek, Ustav analyzy potravin a vyZivy, Vysokd Skola chemicko-technologickd
V Praze, Technicka 5, 166 28 Praha 6 — Dejvice, Ceskd republika; frantisek.kratky@vscht.cz

Krchnava Veronika, Institute of Agronomic Sciences, Slovak University of Agriculture in Nitra,
Trieda Andreja Hlinku 2, 949 76 Nitra, Slovakia

Kftistkova Eva, Department of Botany, Faculty of Science, Palacky University in Olomouc,
Slechtitelii 27, 783 71 Olomouc, Czech Republic; eva.Kristkova@upol.cz

Kucera Josef, Czech University of Life Sciences Prague, Kamycka 129, 165 00 Prague, Czech
Republic; kucerajo@af.czu.cz

Kumar Jiban, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovska 507/73, 161 00 Praha-
Ruzynég; jiban@vurv.cz

Lebeda AleS, Department of Botany, Faculty of Science, Palacky University in Olomouc,
Slechtitelii 27, 783 71 Olomouc, Czech Republic, ales.lebeda@upol.cz

Lenz Ondtej, Biology Centre CAS, Branisovska 1160/31, 370 05 Ceské Budeéjovice, Czech
Republic; lenz@umbr.cas.cz

Ludwig Christina, Bavarian Center for Biomolecular Mass Spectrometry (BayBioMS),
Technical University of Munich, Gregor-Mendel-Strasse 4, 853 54 Freising, DE

Lukas Vojtéch, Ustav agrosystémii a bioklimatologie, Agronomickd fakulta, Mendelova
univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika; vojtech.lukas@mendelu.cz

Manasova Marie, Czech University of Life Sciences Prague, Kamycka 129, 165 00, Prague,
Czech Republic; manasova@af.czu.cz

Mirkle Hanna, School of Life Sciences, Technical University of Munich, Arcisstrafe 21,
803 33 Miinchen, Germany; Department of Biology, New York University, New York, USA

Matsera Olha, Vinnytsia National Agrarian University, Sonyachna St. 3, 210 00 Vinnytsia,
Ukraine


mailto:Laura.Krassini@biologie.uni-muenchen.de
mailto:Laura.Krassini@biologie.uni-muenchen.de

Matusinsky Pavel, Agrotest Fyto, s.r.0., Havlickova 2787/121, 767 01 Kromériz;
matusinsky@vukrom.cz; Department of Botany, Faculty of Science, Palacky University
in Olomouc, Slechtitelii 27, 783 71 Olomouc, Czech Republic; pavel.matusinsky@upol.cz

Mazakova Jana, Ustav experimentalni botaniky AV CR, v.v.i., Rozvojova 263, 165 02, Praha 6
- Lysolaje, Ceskd republika

McDonald Bruce, ETH Zurich, Institute of Integrative Biology, Universitatstrasse 2, 8092
Zurich, Switzerland; bruce.mcdonald@usys.ethz.ch

Messmer Noemi, State Institute of Viticulture and Enology, Merzhauser Strafie 119, 79100
Freiburg. Germany; noemi.messmer@wbi.bwl.de

Metzger Lukas, School of Life Sciences, Technical University of Munich, Arcisstrafie 21,
803 33 Miinchen, Germany

Mieslerova Barbora, Department of Botany, Faculty of Science, Palacky University
in Olomouc, Slechtitelii 27, 783 71 Olomouc, Czech Republic; barbora.mieslerova@upol.cz

Mihalik Daniel, Faculty of Natural Sciences, University of Ss. Cyril and Methodius, Nam. J.
Herdu 2, 91701 Trnava, Slovakia; michaela.mrkvova@ucm.sk

Mihék Milan, Blumeria consulting s.r.o., L. Okanika 590/4, 949 01 Nitra, Slovakia;
milan.mihok@blumeriaconsulting.sk

Michutova Markéta, Ustav peéstovani, Slechteéni rostlin a rostlinolékarstvi, Agronomicka
fakulta, Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika;
xmichuto@mendelu.cz

Mikulka Jakub, Katedra agroekologie a rostlinné produkce, Fakulta agrobiologie,
potravinovych a prirodnich zdrojii, Ceskd zemédélska univerzita v Praze; Kamyckd 129,
165 00 Praha-Suchdol, Ceskd republika; mikulkajakub@af.czu.cz

Mraz Jaroslav, AGRA GROUP a.s., Tovarni 201, 387 15 Stielské Hostice, Ceskd republika;
jarolav.mraz@agra.cz

Mréz Petr, Ustav analyzy potravin a vyzivy, Vysokd §kola chemicko-technologicka v Praze,
Technicka 5, 166 28 Praha 6 — Dejvice, Ceskd republika; petr.mraz@vscht.cz

Mrkvova Michaela, Faculty of Natural Sciences, University of Ss. Cyril and Methodius,
Nam. J. Herdu 2, 91701 Trnava, Slovakia; michaela.mrkvova@ucm.sk

Mubarak Salim, Slovenskd polnohospodarska univerzita v Nitre, Tr. A. Hlinku 2, 949 01 Nitra,
Slovenska republika

Mufioz-Arbeédlez Maria, Agritec Plant Research Ltd., Zemédélska 2520/16, Sumperk, 78701,
Czech Republic; munoz@agritec.cz

Nagyova Alzbéta, Farma Bezdinek s.r.o., K Bezdinku 1515, 735 53 Dolni Lutyné, Ceska
republika; alzbeta.nagyova@farmabezdinek.cz

Navratil Milan, Katedra bunécné biologie a genetiky, Prirodovédecka fakulta, Univerzita
Palackého v Olomouci, Slechtitelii 27, 783 71 Olomouc-Holice, Ceskd republika;
milan.navratil@upol.cz

Neumanova Katetina, Katedra bunécné biologie a genetiky, Prirodovédecka fakulta,
Univerzita Palackého v Olomouci, Slechtitelii 27, 783 71 Olomouc-Holice, Ceskd republika

Nevolova Helena, Vyzkumny ustav bramborarsky Havlickiv Brod, s.r.o., Dobrovského 2366,
580 01 Havlickirv Brod, Ceskd republika; nevolova@vubhb.cz

Niederlova Nikola, Department of Botany, Faculty of Science, Palacky University in Olomouc,
Slechtitelii 27, 783 71 Olomouc, Czech Republic

Novakova Eliska, Department of Botany, Faculty of Science, Palacky University in Olomouc,
Slechtitelii 27, 783 71 Olomouc, Czech Republic


mailto:matusinsky@vukrom.cz
mailto:noemi.messmer@wbi.bwl.de
mailto:alzbeta.nagyova@farmabezdinek.cz
mailto:milan.navratil@upol.cz
mailto:nevolova@vubhb.cz

Novotna Hana, Katedra bunecné biologie a genetiky, Prirodovédecka fakulta, Univerzita
Palackého v Olomouci, Slechtitelii 27, 783 71 Olomouc-Holice, Ceska republika

Ondrackova Eliska, Agritec Plant Research Ltd., Zemédélska 2520/16, Sumperk, 78701, Czech
Republic; ondrackova@agritec.cz

Ondreickova Katarina, Ndrodné polnohospodarske a potravinarske centrum, Vyskumny ustav
rastlinnej vyroby, Bratislavska cesta 122, 921 68 Piestany, Slovenskd republika;
katarina.ondreickova@nppc.sk

Palicova Jana, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovska 507/73, 161 06 Praha-
Ruzyné, Ceska republika; palicova@vurv.cz

Pavela Roman, Vyzkumny ustav bramborarsky Havlickiv Brod, s.r.0., Dobrovského 2366,
580 01 Havlickiiv Brod, Ceska republika

Pavlt Klara, Repaisky institut, spol. s r.o., Semcice 69, 294 46 Semcice, Ceskd republika;
pavlu@semcice.cz

Petrzik Karel, Biologické centrum AV CR, v. v. i., BraniSovska 1160/31, 370 05, Ceské
Budéjovice, Ceskd republika; petrzik@umbr.cas.cz

Pink David A.C., Harper Adams University, Newport TF10 8NB, Shropshire, United Kingdom

Plachka Eva, OSEVA vyvoj a vyzkum, s.r.o., Purkyiiova 10, 746 01 Opava, Ceskd republika;
plachka@oseva.cz

Pluhackova Helena, Ustav péstovani, slechteéni rostlin a rostlinolékarstvi, Agronomicka fakulta,
Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika;
helena.pluhackova@mendelu.cz

Poréova Lenka, Ustav agrosystémii a bioklimatologie, Agronomickd fakulta, Mendelova
univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika; lenka.porcova@mendelu.cz

Prazanova Zaneta, Ustav péstovani, Slechteni rostlin a rostlinolékarstvi, Agronomicka fakulta,
Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika;
zaneta.prazanova@mendelu.cz

Predajna Lukas, Biomedical Research Center of the Slovak Academy of Sciences, Institute
of Virology, Dubravska cesta 9, 84505 Bratislava, Slovakia; viruluke@savba.sk

Piibylova Jaroslava, Biology Centre CAS, BraniSovskd 1160/31, 370 05 Ceské Budéjovice,
Czech Republic; pribyl@umbr.cas.cz

Psota Vaclav, Farma Bezdinek s.r.o., K Bezdinku 1515, 735 53 Dolni Lutyne, Ceska republika;
vaclav.psota@farmabezdinek.cz

Pundochat Radek, Ustav biologie rostlin, Agronomicka fakulta, Mendelova univerzita v Brné,
Zemédelska 1, 613 00 Brno, Ceskd republika; xpuncoch@mendelu.cz

Rabek Michal, Ustav agrosystémii a bioklimatologie, Agronomickd fakulta, Mendelova
univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika; michal.rabek@mendelu.cz

Radkova Andrea, Department of Botany, Faculty of Science, Palacky University in Olomouc,
Slechtitelii 27, 783 71 Olomouc, Czech Republic

Ragasova Lucia, Ustav zelindistvi a kvétindistvi, Zahradnickd fakulta, Mendelova univerzita
V Brné, Valtickd 337, 69 144 Lednice, Ceskd republika; lucia.ragasova@mendelu.cz

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

Robatzek Silke, LMU Munich Biocenter, Ludwig-Maximilian-University of Munich,
Grofshaderner Strasse 4, 821 52 Martinsried, DE; robatzek@biologie.uni-muenchen.de

Rohécik Tibor, Blumeria consulting s.r.o., L. Okanika 590/4, 949 01 Nitra, Slovakia,
rohacik.t@gmail.com


mailto:petrzik@umbr.cas.cz
mailto:plachka@oseva.cz
mailto:viruluke@savba.sk
mailto:pribyl@umbr.cas.cz
mailto:robatzek@biologie.uni-muenchen.de

Rubil Nikoleta, Ustav experimentalni botaniky AV CR, v.v.i., Rozvojovd 263, 165 02 Praha 6 -
Lysolaje, Ceska republika; rubil@ueb.cas.cz

Rybak Katarzyna, LMU Munich Biocenter, Ludwig-Maximilian-University of Munich,
GrofShaderner Strasse 4, 821 52 Martinsried, DE,; Katarzyna.Rybak@biologie.uni-
muenchen.de

Rysanek Pavel, Department of Plant Protection, Faculty of Agrobiology, Natural and Food
Resources, Czech University of Life Sciences Prague, Kamycka 129, 165 00, Prague, Czech
Republic; rysanek@af.czu.cz

Samkova Alena, Department of Plant Protection, Faculty of Agrobiology, Food and Natural
Resources, Czech University of Life Sciences Prague, Kamycka 129, 165 00 Prague 6 -
Suchdol, Czech Republic; samkovaa@af.czu.cz

Sarkisova Tatiana, Biology Centre CAS, Branisovska 1160/31, 370 05 Ceské Budéjovice, Czech
Republic; sarkisova@umbr.cas.cz

Sedlak Jiti, Research and Breeding Institute of Pomology Holovousy Ltd., Horice, Czech
Republic; sedlak@vsuo.cz

Sedlakova Bozena, Department of Botany, Faculty of Science, Palacky University in Olomouc,
Slechtitelii 27, 783 71 Olomouc, Czech Republic; bozena.sedlakova@upol.cz

Seidenglanz Marek, Agritec Plant Research s.r.o., Zemédélska 2520/16, 787 01 Sumperk,
Ceskda republika; seidenglanz@agritec.cz

Semerdk Matéj, Vyzkumny a Slechtitelsky ustav ovocnarsky, Holovousy 129, Horice, Ceskd
republika

Skalik Jan, Jan Holub Ltd., Hvozdecko 7, 783 25 Bouzov, Czech Republic; lab@janholub.cz

Smutny Vladimir, Ustav agrosystémii a bioklimatologie, Agronomickd fakulta, Mendelova
univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika,
vladimir.smutny@mendelu.cz

Smykal Petr, Department of Botany, Faculty of Sciences, Palacky University in Olomouc,
Slechtitelii 27, 783 71 Olomouc, Czech Republic; petr.smykal@upol.cz

Smykalové Iva, Agritec Plant Research s.r.o., Zemédélska 2520116, 787 01 Sumperk, Ceskd
republika; smykalova@agritec.cz

Soukup Josef, Katedra agroekologie a rostlinné produkce, Fakulta agrobiologie,
potravinovych a prirodnich zdrojii, Ceskd zemédélska univerzita v Praze; Kamyckd 129,
165 00 Praha-Suchdol, Ceska republika; soukup@af.czu.cz

Spetz Carl, Norwegian Institute of Bioeconomy Research, Hogskoleveien 7, 1433 As, Norway,
carl.spetz@nibio.no

Stara Jitka, Odbor ochrany plodin a zdravi rostlin, Vyzkumny ustav rostlinné vyroby, v. v. i.,
Drnovska 507/73, 161 06 Praha-Ruzyné, Ceska republika; stara@vurv.cz

Starostikovéa Bara, Department of Botany, Faculty of Science, Palacky University in Olomouc,
Slechtitelii 27, 783 71 Olomouc, Czech Republic

Stehlik Daniel, Ustav experimentalni botanikyAVC'R, v.v.i., Rozvojova 263, 165 02 Praha 6 —
Lysolaje, Ceskd republika; stehlikd@ueb.cas.cz; Vysokd Skola chemicko-technologickd
V Praze, Technickd 5, 166 28 Praha 6 — Dejvice, Ceskd republika

Suchomel Josef, Ustav zoologie, rybdrstvi, hydrobiologie a véelarstvi, Agronomickd fakulta,
Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika;
suchomel@mendelu.cz

Svobodova Eva, CZECHGLOBE, Ustav vyzkumu globdlni zmény AV CR, v. v. i., Bélidla
986/4a, 603 00 Brno, Ceskd republika, svobodova.e2@czechglobe.cz


mailto:Katarzyna.Rybak@biologie.uni-muenchen.de
mailto:Katarzyna.Rybak@biologie.uni-muenchen.de
mailto:rysanek@af.czu.cz
mailto:sarkisova@umbr.cas.cz
mailto:lab@janholub.cz
mailto:carl.spetz@nibio.no
mailto:svobodova.e2@czechglobe.cz

Safaf Jaroslav, Agritec Plant Research s.r.o., Zemédelska 2520/16, 787 01 S'umperk, Ceskd
republika; safar@agritec.cz

Safafova Dana, Katedra bunécné biologie a genetiky, Prirodovédeckd fakulta, Univerzita
Palackého v Olomouci, Slechtiteli 27, 783 71 Olomouc-Holice, Ceskd republika;
dana.safarova@upol.cz

Safrankova Ivana, Ustav péstovani, Slechténi rostlin a rostlinolékarstvi, Agronomicka fakulta,
Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika;
ivana.safrankova@mendelu.cz

Sefrova Hana, Ustav péstovdni, Slechténi rostlin a rostlinolékaistvi, Agronomickd fakulta,
Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceska republika;
hana.sefrova@mendelu.cz

Senkefik Roman, Univerzita Tomdse Bati ve Zliné, Nad Stranémi 4511, 760 05 Zlin, Ceskd
republika; senkerik@utb.cz

Sev¢ik Rudolf, Vysoka skola chemicko-technologicka v Praze, Technickd 5, 166 28 Praha 6 —
Dejvice, Ceskd republika

Sirtigek Petr, Ustav agrosystémii a bioklimatologie, Agronomickd fakulta, Mendelova
univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceska republika; petr.sirucek@mendelu.cz

Skefikova Michaela, AGROFINAL spol. s r.o., Petrska 1161/24, 110 00 Praha I, Ceska
republika; skerikova@agrofinal.cz

Spak Josef, Biology Centre CAS, Branisovska 1160/31, 370 05 Ceské Budéjovice, Czech
Republic; spak@umbr.cas.cz

Stépanek Vit, NWT a.s., tFida Tomdse Bati 269, 760 01 Zlin, Czech Republic

Subr Zdeno, Biomedical Research Center of the Slovak Academy of Sciences, Institute
of Virology, Dubravska cesta 9, 845 05 Bratislava, Slovakia; zdeno.subr@savba.sk

Suk Jaromir, Ceskd zemédélskd univerzita V Praze, Praha, Ceskd republika;
sukjaromir@af.czu.cz

Tan Jiunn Luh, Biology Centre CAS, Branisovska 1160/31, 370 05 Ceské Budejovice, Czech
Republic; jiunn.juh.tan@entu.cas.cz; Faculty of Science, University of South Bohemia
in Ceské Budéjovice, Branisovska 1645/31 a, 370 05 Ceské Budéjovice, Czech Republic

Tancik Jan, Ecophyta s.r.o., Chrenovska 30, 949 01 Nitra, Slovakia; info@ecophyta.sk

Tellier Aurélien, School of Life Sciences, Technical University
of Munich, Arcisstrafe 21, 803 33 Miinchen, Germany; aurelien.tellier@tum.de

Tlolkova Ivana, Farma Bezdinek s.r.o., K Bezdinku 1515, 735 53, Dolni Lutyné, Ceskd
republika

Tothova Monika, Institute of Agronomic Sciences, Slovak University of Agriculture in Nitra,
Trieda Andreja Hlinku 2, 949 76 Nitra, Slovakia; monika.tothova@uniag.sk

Trandem Nina, Norwegian Institute of Bioeconomy Research, Hogskoleveien 7, 1433 As,
Norway; nina.trandem@nibio.no

Turecek Tomas, Univerzita Tomase Bati ve Zline, Nad Stranemi 4511, 760 05 Zlin, Czech
Republic

Tureckova Alzbéta, Univerzita Tomase Bati ve Zliné, Nad Stranémi 4511, 760 05 Zlin, Czech
Republic; tureckova@utb.cz

Uldrijan Dan, Ustav biologie rostlin, Agronomickd fakulta, Mendelova univerzita V Brné,
Zemédélska 1, 613 00 Brno, Ceskd republika; xuldrija@mendelu.cz

Vacek Josef, Vyzkumny ustav brambordrsky Havlickitv Brod, s.r.o., Dobrovského 2366, 580 01
Havlickitv Brod, Ceska republika; vacek@vubhb.cz


mailto:spak@umbr.cas.cz
mailto:jiunn.juh.tan@entu.cas.cz
mailto:nina.trandem@nibio.no
mailto:Nad%20Stráněmi%204511,%20760%2005 
mailto:Nad%20Stráněmi%204511,%20760%2005 
mailto:tureckova@utb.cz
mailto:xuldrija@mendelu.cz
mailto:vacek@vubhb.cz

Valentova Lucie, Research and Breeding Institute of Pomology Holovousy Ltd., Horice, Czech
Republic; lucie.valentova@vsuo.cz

Vatacha Pavel, Univerzita TomdSe Bati ve Zliné, Nad Stranémi 4511, 760 05 Zlin, Ceskd
republika; varacha@utb.cz

Vagina Jakub, Ustav agrosystémii a bioklimatologie, Agronomickd fakulta, Mendelova
univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceska republika; avasina@mendelu.cz

Vaverkova Magdalena Daria, Ustav aplikované a krajinné ekologie, Agronomickd fakulta,
Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika;
magdalena.vaverkova@mendelu.cz

Vavruskova Karolina, Katedra bunecné biologie a genetiky, Prirodovedecka fakulta,
Univerzita Palackého v Olomouci, Slechtitelii 27, 783 71 Olomouc-Holice, Ceskd republika

Veres Tomas, Corteva Agriscience Slovakia s.r.0., Namestie SNP 474/15, 81 106 Bratislava,
Slovakia

Vichova Jana, Ustav péstovani, Slechténi rostlin a rostlinolékarstvi, Agronomickda fakulta,
Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno, Ceskd republika;
jana.vichova@mendelu.cz

Vinokurov Konstantin, Biology Centre CAS, Branisovska 1160/31, 370 05 Ceské Budejovice,
Czech Republic; orchesia@seznam.cz

Vrbovska Abigail, Department of Botany, Faculty of Science, Palacky University in Olomouc,
Slechtitelii 27, 783 71 Olomouc, Czech Republic;

Wenzlova Jana, Czech University of Life Sciences Prague, Kamycka 129, 165 00 Prague, Czech
Republic; wenzlova@af.czu.cz

Wetzel Thierry, Department of Nematology and Virology, DLR Rheinpfalz, Institute of Plant
Protection, Neustadt/Weinstr, Germany

Winkler Jan, Ustav biologie rostlin, Agronomickd fakulta, Mendelova univerzita v Brné,
Zemédeélska 1, 613 00 Brno, Ceska republika; winkler@mendelu.cz

Winterhagen Patrik, Department of Nematology and Virology, DLR Rheinpfalz, Institute
of Plant Protection, Neustadt/Weinstr, Germany

Zamecnik Jitl, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovskda 507/73, 161 06 Praha-
Ruzyné, Ceskd republika; zamecnik@vurv.cz

Zapotocka Zuzana, Farma Kamenicany, s.r.o., Kamenicany 200, 018 54 Kamenicany, Slovakia

Zelba Ondfiej, Vyzkumny ustav rostlinné vyroby, v. v. i., Drnovska 507/73, 161 06 Praha-
Ruzynée, Ceska republika; zelba@vurv.cz; Fakulta tropického zemeédeélstvi, Ceska
zemédélskd univerzita v Praze, Kamycka 129, 165 00 Praha, Ceskd republika

Zemek Rostislav, Biology Centre CAS, Branisovska 1160/31, 370 05 Ceské Budéjovice, Czech
Republic; rosta@entu.cas.cz

Zouhar Miloslav, Department of Plant Protection, Faculty of Agrobiology, Natural and Food
Resources, Czech University of Life Sciences Prague, Kamycka 129, 165 00, Prague, Czech
Republic; zouhar@af.czu.cz

Zabka Martin, Vyzkumny istav rostlinné vyroby, v. v. i., Drnovska 507/73, 161 06 Praha-
Ruzyné, Ceska republika; zabka@vurv.cz


mailto:Nad%20Stráněmi%204511,%20760%2005 
https://www.bing.com/local?lid=YN8165x14919675873765993486&id=YN8165x14919675873765993486&q=Corteva+Agriscience+Slovakia&name=Corteva+Agriscience+Slovakia&cp=48.14044952392578%7e17.104400634765625&ppois=48.14044952392578_17.104400634765625_Corteva+Agriscience+Slovakia
mailto:orchesia@seznam.cz
mailto:%20wenzlova@af.czu.cz
mailto:rosta@entu.cas.cz

XXII. Ceska a slovenska konference o ochrané rostlin. MENDELU, 8.-9. zafi 2022

Rejstrik autoru abstrakta

A
ACHS oo 13’ 14' 20 FALTUS .o 18
ALAXIN e 20 FEBRY .evvvviiiiiiiiiiiiiiiiiiiiriiaaans 80
ARIZMENDL. o.eveeeeeeeeeeeseeereeeeeeeeees 66 FOITIK oo 66
FRANOVA .....cooeevvvvreenen, 18, 19, 25, 28
B FUCHS ..o 16
BABUROVA 44 FUSKOVA .cuviiiiiiiiiiiiiiiieee i, 53
BALEK ..ocitiieiitiie e 58 G
BARNET....ccovvvviiieie et 35
BEN MANSOUR.......cvevrveen... 15, 16, 24 GLASA oo 13,20
BILAVEIK v, 18 GRIMOVA .o 15,29
BLYSTAD oeveveeeeeeeeeeeeeeeeeeeaeen, 18, 25 GUBIS oo 38
BOINANSKA .. vveeeeeeeeeeeeeeeeeeeeeeeeseen, 33 GUBISOVA .o, 38
270] (0] F . 34,53 H
BRAZDOVA.....cevvveiiiiiiiinenn, 17,23, 27
BROZOVA ....ooovvieiiitieeeciee e, 24 HAJSLOVA ...coooiiiiiec e 40
BRYXOVA...oiioiiieecie s 35 HAKOVA ..o 55
BURKETOVA ooeeeeeeeeeeeeeeeeeiiiiii, 36, 61 HAMBORG .......coovvvvviviiiiiiiiieeee 18, 25
HAMMOND .....oovvviviiiiiiieeieeeeeeeeeeeee 18
C HAMOUZOVA ...voveeeeeeeeeeeeeeeeeeeennn, 79
CAGAN oo 34,53 HANZALOVA......c.ccovvvviviiiiieeee 39, 47
CZIRIA oo 76 HAUSER .....oiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee 61
HAUSVATER ...ooevvieeiieeeeeeeeeeeeeeeeeeee 64
¢ HAVEL .o 81
CERNY 81 HEROLDOVA ......covveveeeeiieieeeieeeeeeeee, 69
v HOLUB.....oovvvveviieeiiieeeeeeee 18, 25, 28
CMEILA ...ooovvviiiiiiiiiiiiiiieee, 18,19, 25 ,
2 [0) 5 56
D HORNIACEK ......ccovvvveiiieee e, 76
[ [0) 21 0 N 40, 62
DOLEZAL....coveeeieeee e eeeeens 64 HOVORKA ..o 57,63
DOUDA ... 72 HRDLICOVA oo 33
DUMALASOVA ....cvvvieiiieeeiiieiiinnnn, 37,47 HRUDOVA ..o 58,59, 68
E HUDCOVICOVA .....vvvvvvieiiiiiiiiriien, 38
HUDEC......cccooiiiiiiiiiiiiee, 41, 48,51
ELBL tooveeeiceie e 76 HURAJOVA .....coovviiiieiiiececieeei 80
oy 7 ] = = S, 78
CH
F
CHOCHOLA ...vvviieceiivtiieeee e, 29
FADRNA ..ooooiviieee et n e 54 CHRAMCOV oo, 71
FAJEMISIN oovvviviiie e eeeeens 36 CHVATALOVA KRUPICOVA.............. 42

92 |Strana



JANDA ..ouvviiiiiiiiiiieiirieerrerr 21 MANASOVA ....ooccvveiiieee i, 29,72
NN 6 71 MARKLE ..cooveeiiivitiriiee e 7
JASEK .vvvvvvvvvnrinnrnrnnrsrenrsnsnnnnrenerenenen. 71 MATSERA ..covviiiieeieeeeeeeeeeeeeeeeeee e 51
JELOKOVA ..ooviiiiiiiitiieiiee e, 60 MATUSINSKY ..ooovvvviiiiiiiienenn, 43, 47,49
JILKOVA v, 22 MAZAKOVA ......ocovvviiiiii e, 36
JINDRICHOVA .....ooovvvvieiieeeee s 36, 61 MCDONALD ...covvvvvvviveiiieeeeeeeeeeeeeee, 10
JOHN . ..uutiiiiiiiiiiiiiriiieirerererereerrrererrreaeees 7 MESSMER ....covvvvviiiiiiiiiieeeeeeeeeeeeeeeees 16
JUROCH ...vvvviiiiiiiiiiiiiieivennenenenesenenennns 58 Y1 =8 ] =1 7
JURSIK vt 74,75 MIESLEROVA ....ccovveiieeeeeierinvenn, 44,45
MIHALIK ........oovverrrieiieee e, 26
K Y 1200 S 48
KAZDA oo 15, 24 MICHUTOVA ..o, 46
KEMENCZEIOVA ..e.vovveveeeeeeeseeseeseenenn. 26 MIKULKA ..o 77,79
KITNER ¢ sees s eeneenenn, 9, 50 MRAZ ..o, 35,40
KLCOVA cvevereeeeeeeeseseresseeeeseeseeneenenn, 38 MRKVOVA ..o, 26
KLICKA oo 23,27 MUBARAK ...vveieiieeeeveeeiiin e e eeeennnns 53
KLINGL e e eeeeseee s eeeneeeenn, 21 MUNOZ-ARBEALEZ .........ocooviinnnn. 68
KMOCH....ccciveiiiiiiec e 22,23,27
KOCANOVA ..vvviiiiicc e 17 N
KOCOUREK ...vvveiiieeeiiiiiiireeen, 40, 62, 63 NAGYOVA.........oceivvviiiiei e, 66
KOLONIUK.......c........ 18,19, 25, 28, 31 NAVRATIL ...covvvreiiinriieeciiiee e eivvieeens 30
KOMINEK ...ovvvviiiiiiiiiiiiiiiiieneeeen, 15,24 NECASOVA .....ooovviviiiiiee e, 59
KOMINKOVA ...oovviiiiiiiiiiiiiieieen, 15,24 NEUMANOVA .....ccovvviiieee e, 30
KOMINKOVA OPLATKOVA................ 71 NEVOLOVA ... oo, 23
KOPTA e, 80 NIEDERLOVA .....covvvveiiieeee i, 45
KOSMAN.....uvviiiiiiiiriieierereeerereereaeeerenen, 8 NOVAKOVA ...covvvveveveeeeeeeeeeeeeeeeeeeee 45
KOSNAROVA ..coovvvveeeieeeeeeeeeeeen, 77,79 NOVOTNA ....coviiiieieeieeeeeeeeeeeeeeeeeeeee 30
KOVALIKOVA .coooieiieeeeeeeeeeeeeeeeeee, 50
KOVARIKOVA ...ccooveieeeeeeeeeeeeeeeeeee, 64 o
KRASSINI....coiiiiiiiiiiiiiiisi s 21 ONDRACKOVA oo 68
KRATKY .oooviiiiiinininesesscicn s 40 ONDREICKOVA oo 38
KRCHNAVA .cooioieieeeeeeeeeeeeeeeeeeeeeee, 51
KRISTKOVA ...ovvvivvviiiiviieieivveveveveeveennens 9 P
KUCERA woovvvvvesnssisssssssssssnssssnis 75 PALICOVA.....uuvvviiiieinieiiiiiaiaans 47
KUMAR.covvvvssssssssssssssssssnsssss 29 PAVELA ..ottt 64
L PAVLU .o, 29
PETRZIK..vvveeeeieeiiiciiieen, 17,23, 27,28
LEBDUSKOVA ..o 49 PINK oottt eeeeeee e se e s, 9
LEBEDA ..ccoovvinnnn. 9,44,45, 49,50 PLACHKA .....ovo v, 36
LENZ oo 18, 25,31 PORCOVA.veeeeeeeeeeeeerseeseeseesrons 76,78
LUDWIG. ..eei e 21 PRAZANOVA oo 59, 65
LUKAS ...evieiiiiieiiivieieivivvvveevvveevevenenens 76 PREDAINA oo 20
PRIBYLOVA..........cccvvveeee. 18, 19, 28, 31
PSOTA..ccciiiiii i 66, 71



R SUK triieiiiiieee et 79
RN 2] 2) 78 T
RADKOVA.....vveiiiiiii it 43
RAGASOVA oo 80 TAN 18
REILOVA oo 18, 19 TANCIK ..o, 70
ROBATZEK oo 21 TELLIER...cciiiiiiiin i 7
ROHACIK oo 41, 48 TLOLKOVA ..o 66
RUBIL ..ot 61 TOTHOVA oo, ol
T 21 TRANDEM ..o, 18
RYSANEK oo 15, 16, 24, 29, 36, 72 TURECEK ....oooviiiiiiiiiiiiccsesiein 71
TURECKOVA ...vvviiiiiiiiiieciiiieeieeeee 71
S
) U
YN Y 1:€0) 7/ 67
SARKISOVA oo 18, 28 ULDRIAIN ..coeviiiieiieeeeeeeeeeeeeeeeeee e 81
3)230) 07N T 18, 31
SEDLAKOVA +rrrreoooeoeoeseesen 43, 49 v
SEDLAROVA ...vvveiiiiiieee e 44,50 VACEK .uiiiiiiiiiii e 23,27
SEIDENGLANZ ...vvvvvieeieeiiiiiirvnenn, 59, 68 VALENTOVA ....covvvvviiieieiiiiinns 18, 19, 25
SEMERAK .....oovvviiiiiiiieeiininiiiineneneenn 31 VARACHA .......oooeitiieiiie v 71
) O\ 5 1 T 18, 25, 28 VASINA . viiiic e 78
SMUTNY covviiiiiiiiiiieiee e, 76,78 VAVERKOVA ...ooovviiiiiiiiiiiiiiiiienn, 81
Y A6 N O 11 VAVRUSKOVA ..o, 30
SMYKALOVA ..cooviviieiiee i, 68 VERES .1tviiiiiiiiiiiiiiiieneee e 70
SOUKUP ..ottt 74,79 VICHOVA ..., 22
] A, 18 VINOKUROV ...ooocvvriiiiiieeeiiiiiireeee e, 18
STARA v, 40, 62, 63 VRBOVSKA .....ooovtivieiiieee i ieiireneeen 44
STAROSTIKOVA ..vvveeevieeiivieiivieeeeeeen, 43
STEHLIK vveveeeveeeeeeeeeeeeeseeeeeerenenenen. 36 w
SUCHOMEL ..coovctvvreeir e 69 WENZLOVA oo 72
SVOBODOVA.....oiiiiiiiiiiinis 58 (VLY /=3 4 = IO 16
N WINKLER......oovviiiiiiiiieieeeeeeeieeee 80, 81
S WINTERHAGEN ......covvvveeieeeeeeeeeeeeeene 16
SAFAR ..o 68
SAFAROVA e, 30, 50 Z
SAFRANKOVA ...occocccvrrrssiivnnnes 42,46 ZAMECNIK ..o 18
SEFROVA wooovcccivcvnrrrnnssnnn 54,55, 65 ZAPOTOCKA w..oovveerreereeeserenreeneion. 66
NIENINE 1 S 7 A== 39
SEVEIK vrvvvvssssiicnnvrnnssssnee 23,217 VA= V1= S 18
§IRI°JCEK ........................................... 76 ZOUHAR oo 15, 29, 72
SKERIKOVA ..o, 50
SPAK et 18, 28, 31 Z
STEPANEK '''''''''''''''''''''''''''' 1 A =] 64



XXII. Ceska a slovenska konference o ochrané rostlin. MENDELU, 8.-9. zafi 2022

Poradatel konference

© MENDELU
@ Agronomicka
@ fakulta

Spoluporadatel konference

C A Z\' CESKA AKADEMIE
=, ZEMEDELSKYCH VED

Medialni partner konference

Fd -
Agromanua

Profesionalni ochrana restlin

Partneri konference

A

HELAGO

N

Ustredni kontrolni
a zkudebni Ustav zemédélsky

95|Strana



Nazev: XXII. Ceska a slovenska konference o ochrané rostlin. Sbornik abstraktt

Editof1: Natalie Brezinova Belcredi, Eva Hrudova, Markéta Michutova,
Ivana Safrankova

Vydal: Mendelova univerzita v Brné, Zemédélska 1, 613 00 Brno
Vydani: 1. vydani, 2022

Pocet stran: 96

Obalka: Zbyn¢k Dufka

ISBN 978-80-7509-848-1 (online; pdf)



