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Consequences of plant disease introductions: from crop loss mitigation to environmental
impact

Michael Jeger!, Giuseppe Stancanelli? & Gianni Gilioli®

Centre for Environmental Policy, Imperial College London, Silwood Park, Ascot SL5 7PY,
UK; m.jeger@imperial.ac.uk

2Animal and Plant Health, European Food Safety Authority, 43126 Parma, Italy

3Department of Molecular and Translational Medicine, University of Brescia, 25123 Brescia,
Italy

The Plant Health Panel of the European Food Safety Authority has developed a new quantitative
framework for pest risk assessment. The framework minimises the use of ambiguous
expressions of risk and makes possible comparisons of scenarios with and without selected risk
management measures. A two-tiered approach is proposed for the use of expert knowledge
elicitation and modelling. Pest entry and establishment (introduction), spread, and impact may
be assessed directly, using quantitative expert judgement, or they may be elaborated
in a structured way using models. The models contain sufficient detail to enable quantification
of key processes and address the effectiveness of risk reducing options, but remain suitable for
parameterization. The framework for risk assessment is built upon a scenario based approach,
ultimately leading to an assessment of the long-term consequences of introduction.

The risk of pathogen introduction is assessed as the uncertainty distribution of the
estimated number of potential founder pest populations in the risk assessment area as a result
of entry along each possible entry pathway, assessed separately for each pathway and also
in aggregate. All estimates are made using supporting Monte Carlo simulations to express the
range of uncertainty. Establishment is described as the uncertainty distribution of the likely
number of founder populations following entry, taking into account climatic and other host
factors, and surviving for the foreseeable future at a specified spatial and temporal resolution.
Spread is reported as an uncertainty distribution for the increase in the geographic range of the
pest within the risk assessment area, expressed as the increased number of spatial units
occupied, or area occupied, again at the specified spatial and temporal scale.

The most problematic area and challenge in the risk assessment framework is to assess
quantitatively the consequences of introduction and spread of a plant pathogen, especially
where there are crop loss, cropping area and environmental impacts to be considered.
Consequences of pest introduction are assessed in terms of estimated uncertainty distributions
of changes to crop output, yield or quality under different risk management scenarios.
Environmental impacts are assessed in terms of changes in estimated uncertainty distribution
of ecosystem services provisioning and biodiversity levels. The challenges faced in assessing
these impacts will be illustrated for the following examples: Diaporthe vaccinii,
Cryphonectria parasitica, Ditylenchus destructor, and the ‘Flavescence doree’ phytoplasma.
These examples cover the range of plant pathogen taxa, host types, and the relative
importance attached to the different dimensions of impact.



Rezistence §kidci k insekticidim v CR vzriista
Resistance of pests to insecticides in the Czech Republic is increasing
Frantisek Kocourek! & Marek Seidenglanz?

YWyzkumny tistav rostlinné vyroby, V.V.i., Praha-Ruzyné; kocourek@vurv.cz
2Agritec Plant Research s.r.o., Sumperk

Budou charakterizovany mechanismy rezistence Skidct k insekticidim a metody diagnostiky
rezistence. Bude uveden pirehled o rezistentnich druzich $kidct v CR. Pouziti metod
molekularnich bude uvedeno na piikladu mandelinky bramborovémm metod metabolickych
na ptikladu blyskacka fepkového. Bude prezentovan aktualni stav rezistence mandelinky
bramborové K pyretroidiim, organofosfatim a nékterym uc¢innym latkdm neonikotinoidd,
zapiednicka polniho K pyretroidim, diepcika olejkového k thiaclopridu, msice broskvonové
K pyretroidim a pyrimicarbu, obaleCe jable¢ného k piipravkim ze tii skupin s odliSnym
mechanismem uc¢inku a k baculovirim, mery skvrnité k ptipravkim s odlisnym mechanismem
ucinku. Vliv uc¢innych latek motidel neonikotinoidd na poskozeni rostlin fepky bude zhodnocen
ve vztahu Kk rezistenci diepcika olejkového a diepéiku rodu Phyllotreta. Bude prezentovana
detekce, monitoring a mapova evidence vyskytu rezistence Skiidci fepky pomoci metody
IRAC. Bude prezentovan vyvoj rezistence blyskacka fepkového k pyretroidiim v CR a Gastedné
i na Slovensku mezi roky 2009 a 2018. Budou popsany posuny v citlivostech ceskych
a slovenskych populaci blyskacka fepkového k neonikotinoidim mezi lety 2011-2018 a dale
vysledky monitoringu rezistence blyskacka k dal§im skupinam insekticidi. Budou popsany
vysledky monitoringu rezistence ¢eskych populaci diep¢iki rodu Phyllotreta a krytonosce
SeSulového. Pro vybrané skiidce budou pfedstaveny antirezistentni strategie.

Mechanisms of pest resistance to insecticides and methods of resistance diagnostics will be
characterized. Survey of resistant pest species in the Czech Republic will be presented. The
utilization of molecular methods for detection of Leptinotarsa decemlineata resistance will be
presented. The utilization of metabolic methods will be presented on Brassicogethes aeneus.
The present status of resistance of L. decemlineata to pyrethroids, organophosphates and
neonicotinoids, Plutella xylostella resistance to pyrethroids, Psylliodes chrysocephala
resistance to thiacloprid, Myzus persicae resistance to pyrethroids and pirimicarb, Cydia
pomonella resistance to insecticides from three groups with different mode of action and
to baculoviruses and Cacopsylla pyri resistance to insecticides with different mode of action
will be documented. The influence of seed dressing with neonicotinoids on oilseed rape injury
will be evaluated with relation to resistance of Psylliodes chrysocephala and Phyllotreta spp.
Detection and monitoring of resistance by IRAC method with map evidence of insecticide
resistance in the Czech Republic will be presented. Development of resistance of B. aeneus
to pyrethroids in the Czech Republic and partly in Slovakia in 2009-2018 will be presented.
Shift in sensitivity of Czech and Slovak population of B. aeneus to neonicotinoids
in 2011-2018 will be described and results of monitoring of B. aeneus resistance to next groups
of insecticides will be demonstrated. Results of monitoring of resistance of Czech populations
of Phyllotreta spp. and Ceutorhynchus obstrictus will be described. The anti-resistance
strategies will be presented for selected pest species.

V prezentaci byly vyuzity vysledky projekti MZe QJ1610217, QJ1230167 a QK18200891
a vysledky expertni ¢innosti pro MZe z roku 2017.



Epidemiology and population structure of Plasmopara halstedii
Otmar Spring
Institute of Botany, University of Hohenheim, Germany; o.spring@uni-hohenheim.de

Sunflower downy mildew, incited by the biotrophic oomycete Plasmopara halstedii, is
a devastating disease which, within the past century, has invaded almost all areas where
the important oil crop has been cultivated (Virany and Spring 2011). Sexually generated
oospores of the pathogen are produced for hibernation and represent the source of primary
infection. When formed in seeds, oospores allow long-distance dispersal which together with
the intensified seed exchange contributed to the almost world-wide distribution
of the pathogen over the past 50 years. Economically relevant damage, however, is caused by
soil-borne systemic infections through oospores of previous crop cultivation in the same field
and from secondary infections through the mass production of mitotically-formed sporangia,
which are eponymous for downy mildews. Over 40 virulence phenotypes (so-called pathotypes,
defined according to the infection behaviour on selected host genotypes)
of the pathogen have currently been identified (Viranyi et al. 2015). This high diversity found
in populations of P. halstedii is a major challenge for sunflower resistance breeding and for the
chemical control of the disease with fungicides. The ability of P. halstedii to quickly overcome
newly introduced resistance genes of the crop plant is surprising and unexpected for a pathogen
with restricted possibilities for recombination due to its homothallic type of sexual reproduction
(Spring 2000). Therefore, alternative modes of genetic exchanges via parasexual recombination
have been suggested and experimentally demonstrated in dual infection experiments with
subsequent PCR-based analysis (Spring and Zipper 2016). It will be a major challenge in future
research of sunflower downy mildew to develop more reliable and faster test systems for
population studies which allow the monitoring of prevailing virulence phenotypes in production
areas in order to prevent significant economic losses.

References

Spring O. (2000). Homothallic sexual reproduction in Plasmopara halstedii, the downy mildew
of sunflower. Helia 32: 19-26.

Spring O., Zipper R. (2016). Asexual recombinants of Plasmopara halstedii pathotypes from
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Diagnostika rostlinnych patogenii metodou nové generace sekvenovani
Plant pathogen diagnostics using Next Generation sequencing

Josef Spak, Igor Koloniuk & Karel Petrzik

Biologické centrum AV CR, v.v.i., Ceské Budéjovice; petrzik@umbr.cas.cz

Rostlinolé¢katska diagnostika dnes disponuje fadou metod pro urceni plivodce choroby,
Vv soucasnosti jsou pak nejvice rozvijené¢ molekularné-biologické metody, které detekuji ptimo
nukleovou kyselinu patogenu. Kromé specifickych metod se v soucasnosti za€ina prosazovat
diagnostika pomoci analyzy dat znové generace sekvenovani (NGS). Bezprostiednim
diisledkem NGS pro diagnostiku jsou popisy desitek novych virli a ¢etné zcela zasadni objevy.
Kompletni genomy novych virt ziskané z NGS (metagenomicka data) jsou navic akceptovany
1 ICTV jako postacujici pro uznani novych druhti vird.

U NGS diagnostiky se obvykle vychazi z celkové RNA ze vzorku, kterd je pfepsana
reverzni transkriptazou do komplementarni DNA, ta je nésledné¢ amplifikovana do podoby
kratkych fragmentt, které tvoii knihovnu. Po sekvenovani této knihovny nésleduje
bioinformatické analyza dat v pocitaci, pii které se za pouziti programu a algoritmu sestavuji
delsi useky genomu/ti (tzv. contigy). Porovnanim ziskanych contigli se znamymi sekvencemi
v GenBank je moZzné identifikovat jednotlivé patogeny na zakladé¢ dobré shody sekvenci
Vv piipadé znamych patogent, ¢i mensi shody, jako je tomu Vv piipadé novych patogend.

At je cilem diagnostiky jakykoli patogen, jako nejlepsi se ukézal postup vychézejici
z izolované RNA, ktera se jako replika¢ni mezistupen v rostlinidch objevuje 1 v ptipad¢ infekce
DNA viry a bakteriemi. Z rostlin je mozné izolovat celkovou RNA nebo dvouvldknovou RNA,
ktera je replikativni formou RNA vird, nebo jen velmi kratké siRNA, které vznikaji v rostlinach
jako jejich odpovéd’ na infekci.

Rozhodujici pro diagnostiku je analyza sekvenci z velkého objemu ziskanych dat. Cast
analyz lze provést uz na béZném PC vybaveném programy jako napi. Geneious,
nebo CLC Genomics. Volné dostupné jsou i specialni programy pro detekci vird, napf.
VirusDetect nebo VirFind.

Specifické sérologické testy jsou nyni dostupné jen pro priblizn€ 100 nejvyznamnéjSich
virt. Velmi Casto se ale setkdvame se smésnymi infekcemi a stale existuje mnoho virovych
chorob s nejasnou nebo neznamou etiologii, kde jakakoli cilena specificka detekce z podstaty
véci neni moznd. Velké mnozstvi sekvenci ziskanych NGS umozZiuje Iépe poznat i variabilitu
ekonomicky vyznamnych viri a navrhnout spolehlivéjsi primery pro jejich PCR detekci.
Vyznamnou oblasti vyuziti NGS je testovani zdravotniho stavu sadby vegetativné mnozenych
plodin a kontrola v pfipadé dovozu a vyvozu materialu. NGS diagnostika mize byt velkou
pomoci pro Slechtitele, kterym poskytne celkovy obraz zdravotniho stavu vychozich materiali
pro Slechténi nebo novoslechténi.

Dlivodem z4jmu certifikacnich instituci je pfedevsim skutecnost, Ze NGS diagnostika
prolamuje naSe piedstavy o existenci ,,bezvirézni“ (virus-free) rostliny, jako zdravotnim
standardu. I kdyz zcela bezvir6zni rostliny také existuji, ve vétsin¢ vzorkd nachazime celou
fadu vird. Jak tedy v praxi feSit tuto zdanlivé bezvychodnou situaci? V ptfipadé znamych
a ekonomicky vyznamnych virti, je dal§im krokem ozdraveni rostlin, napt. kultivaci meristémd.
Uplné ozdraveni rostlin od vird je ale velmi zdlouhavy proces, ktery se stietava
s pozadavkem péstitelll na rychlé dodéani dostatku sadbového materialu stavajicich a zejména
novych odrid, véetné jejich dovozu a vyvozu. Velky potencidl ma proto NGS jako nahrada
biologickych testl, které jsou ¢asové velmi narocné.


mailto:petrzik@umbr.cas.cz

Dalsi otazkou je, jak postupovat v piipadé zjisténi latentnich vird? Je mozna jejich tolerance
v sadbé a osivech? Latentni viry obvykle nezptsobuji hostiteli zZddnou Gjmu. Predstavuji vSak
riziko v tom, ze by mohly interagovat s patogennimi viry a zhor§ovat symptomy onemocnéni.
A jak postupovat v ptipadé zjisténi novych, dosud nepopsanych viri? Ani tady zatim obecné
doporuceni nemédme. Z NGS mtizeme ziskat vétSi nebo mensi ¢ast sekvence jejich genomu,
ktera umoznuje jejich taxonomické zafazeni, ale obvykle ndm chybi dalsi informace o biologii
viru, epidemiologii a zejména potencialni skodlivosti. Jen v ojedin€lych piipadech je mozné
odhadovat vlastnosti viru na zakladé taxonomické ptibuznosti s dobte prozkoumanymi viry, ale
1 tyto je tfeba ovérit.

Oddgleni rostlinné virologie Ustavu molekularni biologie rostlin, Biologického centra
AV CR se NGS diagnostikou virt zabyva jiz od roku 2012. Ziskali jsme &etné praktické
zkuSenosti s jednotlivymi kroky NGS diagnostiky a zplisobem provedeni na riznych
platformach. Mame zkuSenosti s vybérem vhodného typu nukleové kyseliny a zplisobem jeji
izolace, s pfipravou knihoven i s bioinformatickou analyzou sekvenc¢nich dat. VSechny
vysledky ovétujeme specifickou PCR, ktera je povazovana v sou€asnosti za standard. NaSe
dosavadni vysledky ukazuji prakticky 100 % shodu vysledkt ziskanych z NGS s PCR detekei.
Vytvortili jsme metodiku pro NGS diagnostiku vird, viroid a fytoplazem. Prostfednictvim
Centra transferu technologii BC AV CR nabizime prodej licence NGS diagnostiky i praktické
zaSkoleni (transfer know-how) dal$im pracovistim i firmam.

Vyzkum byl podpoien vyzkumnym zamérem RVO60077344 a granty COST LD15035,
LD 14004 MSMT a TACR GAMA TG02010034.
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The use of Golden Braid for creating infectious clones of plant viruses

Jakub Dusek™?, Helena Plchova?, Katefina Kratochvilova®?®, Noemi Cefovska?, Zuzana
Pobotilova? & Tomas Moravec?

!Department of Crop Protection, Czech University of Life Sciences, Prague; dusek@ueb.cas.cz
?Laboratory of Virology, Institute of Experimental Botany, AS CR, Prague
3Department of experimental plant biology, Charles University, Prague

One of most important tools in plant virology research is the availability of full length infectious
clones of plant viruses. These clones are essential not only for identification of function and
importance of whole genes but also of structure motifs and even individual aminoacid residues.
Availability and lack of simplicity of such clones has been a limiting factor in plant virology.
Here we present the opportunities that can be realised with the use of novel cloning methods
namely GoldenGate/Golden Braid cloning strategy. On examples of three viruses — Bean yellow
dwarf mastrevirus, Tobacco mosaic tobamovirus and Potato X potexvirus we show how
infectious clones can be easily assembled and modified to various purposes without difficulties.

This research was supported by the grant No. 501/15-10768S.... of the Czech Science
Foundation, grant No. CZ.2. 16/3.1.00/24014 from the European Regional Development Fund,
Operational Programme Prague-Competitiveness and European Regional Development Fund-
Project "Centre for Experimental Plant Biology" (No. CZ.02.1.01/0.0/0.0/16_019/ 0000738).
We acknowledge the skilled technical assistance of Mrs. R. Hadamkova
and J. Svobodova.



Nové poznatky o virech jahodniku
New knowledge about strawberry viruses

Jana Franova!, Igor Koloniuk', Jaroslava Piibylova!, Ondiej Lenz', Tatiana Sarkisova!, Radek
Cmejla? & Lucie Valentov4?

'Biologické centrum AV CR, v. v. i., Ceské Budéjovice; jana@umbr.cas.cz
2Vyzkumny a Slechtitelsky vistav ovocnaisky Holovousy s. r. 0., Holovousy

Az do nedavné doby byl nalez novych viri a jejich uréeni dlouhodobym a narocnym tukolem,
zejména u chorob s neznamou etiologii. Nova generace sekvenovani (NGS) je pfelomovou
a nepostradatelnou metodou, pomoci niz ziskdvame komplexni obraz o pfitomnosti patogenil
v rostling, a to bez jakychkoli a priori znalosti. S ptfichodem NGS maji virologové historicky
jedine¢ny vychozi bod pro zkoumani novych virli a tim je znalost nukleotidové sekvence. NGS
je zvlasté vyznamné u rostlin, ve kterych se viry nachdzeji v nizkych koncentracich,
ve smésnych virovych infekcich, véetné ptitomnosti dosud neznamych virii. Takovou rostlinou
je prave jahodnik.

Od roku 2016 fesime projekt, jehoZ soucasti je aplikace NGS pro zjisténi virovych sekvenci
v rostlinach jahodniku, néslednd identifikace a molekularné-biologickd charakterizace
pfitomnych vir. Pomoci NGS 1 RT-PCR a Sangerovo sekvenovanim jsme prokazali nejen
piitomnost virt, které jiz v minulosti byly na uzemi CR popsany (Strawberry mottle virus —
SMoV; Strawberry crinkle virus — SCV; Strawberry mild yellow edge virus — SMYEV), ale
i pritomnost Strawberry polerovirus 1 (SPV-1), ktery byl timto poprvé nalezen mimo americky
kontinent. Dale byly nalezeny sekvence, které vykazuji nizkou identitu se sekvencemi virQ
napt. z rodl Ourmiavirus, Tobravirus, Higrevirus ¢i Nanovirus. Téz se podatilo charakterizovat
novy virus z rodu Cytorhabdovirus.

Until recently, plant virus discovery appeared as a long and fastidious task, mainly driven by
the need to identify the etiology of diseases of unknown origin. In the last few years, however,
the advent of next generation sequencing has revolutionized the study of plant viruses by
providing a powerful alternative for their detection and identification, without any a priori
knowledge.

A new project aimed at cultivation of healthy strawberry plants has been started in 2016 in
the Czech Republic. One of the objectives is the application of NGS for the detection
of viral sequences in strawberry plants and identification and characterization of strawberry
viruses. Sequences of SMoV, SCV and SMYEYV, the viruses previously known in the Czech
Republic were obtained. SPV-1 was for the first time detected in Europe. Sequence fragments
with a low identity to viruses from genera Ourmiavirus, Tobravirus, Higrevirus
and Nanovirus were also present. Moreover, a new virus from the genus Cytorhabdovirus was
characterized. RT-PCR and Sanger sequencing confirmed the graft-transmission of SMYEV,
SMoV, SCV, SPV-1 and also of a new cytorhabdovirus to the Fragaria vesca Alpine plants.

Vyzkum byl uskute¢nén z prostiedkil grantového projektu Ministerstva zemé&délstvi Ceské
republiky, NAZV, ev. ¢. QJ1610365 a s podporou na dlouhodoby koncepéni rozvoj vyzkumne
organizace RVO: 60077344 Akademie véd Ceské republiky.


mailto:jana@umbr.cas.cz

Molekularna variabilita virusu zemiaka S (PVS) infikujiceho rajéiak na Slovensku
Molecular variability of Potato virus S isolates infecting tomato in Slovakia

Miroslav GISiSal, Luka$ Predajiia, Nina Sihelska?, Zdeno Subr?, Jan Kraic?, Daniel Mihalik?
& Katarina Soltys®

Ynstitute of Virology, Biomedical Research Center, Slovak Academy of Sciences, Bratislava;
Miroslav.Glasa@savba.sk

?Department of Biotechnologies, Faculty of Natural Sciences, University of SS. Cyril
and Methodius, Trnava,

3Comenius University Science Park, Comenius University, Bratislava

Rajciak (Solanum lycopersicum L.) predstavuje hospodarsky atraktivnu polnohospodarsku
plodinu s rasticim vyznamom na Slovensku. Analyza celkovych RNA (oSetrenych depléciou
od ribozomalnej RNA), izolovanych z listov rastliny rajciaka T26 s priznakmi chlordzy okolo
zilnatiny, umoZnila identifikovat’ komplexnu virusovl infekciu zahfiiajicu virus zemiaka S
(Potato virus S, PVS, rod Carlavirus). Ziskala sa kompletna sekvencia genému T26, pricom jej
porovnanie s 21 dostupnymi kompletnymi PVS sekvenciami z databazy Genbank ukézalo
78.7-95.8 % identitu. T26 je doteraz jedinym kompletnym PVS gendémom z rajéiaka.
Porovnanie dalSich parcialnych PVS sekvencii (pokryvajucich koniec génu koédujuceho
kapsidovy protein a kompletny 11K gén) izoldtov z rajéiakov ziskanych zo 7 lokalit
na zdpadnom Slovensku ukézalo ich limitovant geneticku variabilitu (3.1 %), pricom vSetky
boli zatriedené do kmena PVS®. Z dévodu zmiesanej infekcie PVS-infikovanych rajéiakov
s inymi virusmi (PVY, CMV, PVM) nebolo mozné zhodnotit pripadny vplyv PVS
na pozorovanu symptomatologiu.

Tato praca bola podporena grantom APVV-14-0055 z Agentury pre podporu vyskumu
a vyvoja.

Tomato (Solanum lycopersicum L.) represents an economically attractive agricultural crop with
an increasing importance in Slovakia. Analysis of ribosomal-depleted total RNAs isolated from
leaves of a tomato plant (T26) showing slight veinal chlorosis enabled
the identification of a complex viral infection including Potato virus S (PVS, genus Carlavirus).
Complete PVS T26 genome sequence was assembled, showing 78.7-95.8 % identity to the 21
PVS complete genome sequences available in Genbank. Until now, the T62 sequence represents
the only complete PVS genome originating from tomato. @ Comparison
of additional partial PVS sequences of Slovak isolates from tomato samples in 7 localities
in western Slovakia, spanning end of CP and complete 11K protein genes, revealed limited
genetic variability (3.1 %) and all were assigned to the major PVS© strain. Due to the mixed
infection of PVS-infected tomato plants with other viruses (PVY, CMV, PVM) it was not
possible to assess potential contribution of PVS to the symptoms observed.

This work was supported by grants APVV-14-0055 from the Slovak Research
and Development Agency.



Citlivost vybranych genotypti bramboru ke kmeniim viru Y (Potato virus Y)
Sensitivity of selected potato genotypes to PVY strains (Potato virus Y)

Martin Kmoch

Vyzkumny ustav bramborarsky Havlickitv Brod, s.r.o., Havlickiv Brod,; kmoch@vubhb.cz

Virus Y (Potato virus Y, PVY) je rozsifeny po celém svét¢ a ma negativni dopad
na produkci brambor. Cilem studie bylo zjistit citlivost 25 novych Ceskych a zahrani¢nich
genotyptl bramboru k izolatim kment PVY (PVYNTN 1901 p\/yNTN Lukava - py/\yNTN Nicola  py/yW
Agria - p\/yW Komtesay omoci mechanické inokulace rostlin. Do sklenikovych pokusti byla
zafazena kazdad varianta ve tfech opakovanich a kontrola bez infekce. Exprese symptomi
nebyla po infekci zaznamenana u sedmi genotypl. Naopak 10 genotypt vytvoftilo viditelné
symptomy soucasn¢ na nadzemnich c¢astech rostlin a na hlizach. VétSina genotypti bramboru
vytvaiela na listech slabou az mirnou mozaikou. Tézkd forma mozaiky byla nalezena
na listech deviti genotypt. Nékteré genotypy reagovaly na infekci opadem listt (leaf drop), jiné
tvotily listové nebo stonkové nekrozy. Symptomy nekrozy na hlizdch (tzv. PTNRD) byly
nalezeny u 11 genotypt. Po infekci rostlin izolaty kmentt PVYW!'9% nebyla prokazana exprese
symptomt PTNRD na hlizach Zzadného genotypu. Nejvyssi primérné snizeni produkce biomasy
hliz bylo zaznamenidno v piipadé inokulace rostlin izolaty kmend PVYN™
(49,3-60.4 %). Nizsi pokles biomasy hliz byl zjiitén u izolati kmena PVYWile
(24,1-29,6 %). Pramé&my pocet hliz byl snizen o 23,4 % (PVYW A1) a7 43 0 % (PVYNTN loon),
Slechténi a vybér odolngjsich odriid bramboru ke kmeniim PVY je nezbytné pro sniZeni jejich
negativniho dopadu na produkci.

Vyzkum byl podpoien projektem Mze ,,Dlouhodoby koncepéni rozvoj VUB — Trvale udrzitelné
systémy produkce kvalitnich brambor*.

Virus Y (Potato virus Y, PVY) is spread around the world and it has a negative impact
on potato production. The objective of this study was to detect the sensitivity of new Czech and
foreign potato genotypes (25) to PVY isolates of strains (P\V/YNTN 190" p\/yNTN Lukava - py/\¢NTN
Nicola p\/yW Agria - p\/yW Komtesay v mechanical inoculation of plants. Three replicates of each
variation and control without infection were included in the greenhouse trials. Expression of
symptoms was not observed on seven genotypes after infection. In contrast,
10 genotypes formed visible symptoms simultaneously on the above-ground parts and
on tubers. Most potato genotypes produced a mild to moderate mosaic of leaves after infection.
A heavy mosaic pattern was found on leaves of nine genotypes. Some genotypes responded
to infection by leaf drop, others formed leaf or stem necrosis. There were symptoms of tubers
necrosis (PTNRD) on 11 genotypes. After infection, the isolates of PVYW!9 strains did not
show the expression of PTNRD symptoms on any tubers of genotype. The highest average
reduction of tuber biomass production was recorded when the plants were inoculated with the
isolates of PVYNTN strains (49.3-60.4 %). A lower decrease of tubers biomass was found after
PVYWiI9a strains inoculation (24.1-29.6 %). The average number of tubers was reduced by 23.4
% (PVYW A98) tg 43.0 % (PVYNTN 197 Breeding and selection of more resistant potato
varieties to PVY is necessary to reduce their negative impact on production.

The research was supported py the project of the Ministry of Agriculture "Long-Term
Conceptual Development of VUB — Sustainable Potato Production Systems".



Smésna infekce péti izolati raznych druhi rhabdoviri v jedné rostliné jahodniku

Mixed infection of a single strawberry plant with five isolates of different rhabdoviral
species

Igor Koloniuk, Jana Franova, Jaroslava Piibylova & Tatiana Sarkisova

Biology Centre of the Academy of Sciences of the Czech Republic, v.v.i., Institute of Plant
Molecular Biology, Department of Plant Virology, Ceské Budejovice, koloniuk@umbr.cas.cz

Strawberry is a perennial plant of economic significance growing in temperate and subtropical
regions. Over 30 different viruses are known to infect Fragaria plants. Many of them are
transmitted by vectors. Strawberry infecting rhabdoviruses, which can multiply in a vector, are
of a special interest. Plant rhabdoviruses require specific insect or mite vectors for their plant-
to-plant transmission in nature while most are not easily transmitted mechanically. Plant-
infecting rhabdoviruses are classified into four genera of the family Rhabdoviridae (order
Mononegavirales). In the past, more than 90 putative plant rhabdoviruses were identified
largely based on distinct particle morphologies without a proper molecular characterization.
Out of them, Strawberry crinkle virus and Strawberry latent C virus have been described to
infect strawberry plants.

Here we describe two rhabdoviruses coinfecting a single plant of Fragaria ananassa. Their
complex intrahost population structure is analyzed and discussed.

Jahodnik poskytuje velmi oblibené ovoce, pro které je péstovan v oblastech s mirnym
a subtropickym podnebim. Do soucasné doby bylo na jahodniku popsano vice neZ 30 rliznych
druhti virG. Mnohé z nich jsou pfenaseny hmyzimi vektory, ¢asto vSak neni zplisob jejich Sifeni
znam.

Viry z ¢eledi Rhabdoviridae (fad Mononegavirales) jsou v piirodé Sifeny riznymi hmyzimi
pfenaseci, zatimco jejich mechanicky pfenos na experimentdlni hostitele je velmi obtizny.
V minulosti bylo popsano vice nez 90 rostlinnych rhabdovird. Jejich identifikace byla vétsinou
zalozena na pozorovani charakteristickych virovych ¢astic elektronovym mikroskopem bez
jakékoliv.  molekuldrni  charakterizace. =~ Z  této  cCeledi  Rhabdoviridae byl
na jahodniku popsan virus kadefavosti jahodniku (Strawberry crinkle virus, rod
Cytorhabdovirus) a latentni virus jahodniku C (Strawberry latent C, rod Nucleorhabdovirus).
V piispévku popisujeme dva odlisné rhabdoviry, které koinfikuji jednu rostlinu Fragaria
ananassa. Jejich komplexni intra-hostitelskd populacni struktura je analyzovéna
a diskutovana.

Vyzkum byl uskuteénén z prostiedkii grantového projektu Ministerstva zemédé&lstvi Ceské
republiky, NAZV QJ1610365 a s podporou na dlouhodoby koncepéni rozvoj vyzkumné
organizace RV0:60077344 Akademie véd Ceské republiky.
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Metagenomicka analyza piivodcu pFiznaku virovych chorob révy vinné
Metagenomic study of causal agents of virus diseases on grapevines
Petr Kominek®, Marcela Kominkova® & Ales Eichmeier?

YWyzkumny vistav rostlinné vyroby, v.v.i., Praha-Ruzyné; kominek@vurv.cz
2 Mendelova univerzita v Brné, Mendeleum, Lednice

Metagenomicky pfistup s vyuzitim HTS (high-throughput sequencing) byl zvolen
pro analyzu piitomnosti patogenti v deviti kefich révy vinné s ptiznaky virové infekce. Byly
vybrany rostliny s témito ptiznaky: malformace listové plochy (1 rostlina), skvrnitost
(1 rostlina), mozaika (4 rostliny), zloutnuti (1 rostlina). Na zdkladé ptedchozich vysledkd byly
dale zatfazeny 2 rostliny pro studium tymovird. Z rostlin byla izolovana celkova RNA, vycisténa
od ribozomélni RNA a z ni byly pfipraveny genomové knihovny pro sekvenacni platformu
[Mlumina. Ty byly sekvenovany zatizenim MiSeq pfi nastaveni béhu 2x150 nt.

Vsech devét rostlin révy vinné obsahovalo sekvence virt Grapevine rupestris stem pitting-
associated virus, Hop stunt viroid a Grapevine yellow speckle viroid 1. Ctyfi rostliny
obsahovaly sekvence viru Grapevine Pinot girus virus, ale jen jedna z nich obsahovala zkraceny
gen pro transportni protein, coz je genotyp, ktery dle Saldarelliho (2015) zptisobuje ptiznaky
malformaci a zakrslosti rostlin. A také pouze u této rostliny byly pfiznaky popsané Saldarellim
pozorovany. Ostatni tfi rostliny infikované virem Grapevine Pinot girus virus obsahovaly diky
mutaci stop kodonu del$i gen pro transportni protein viru a byly taktéz bez ptiznaku typickych
pro tento virus. Rostlina s piiznaky skvrnitosti obsahovala jako jedina sekvence viru Grapevine
fleck virus, coz by mohlo indikovat, Ze tento virus je pivodcem pozorovanych ptiznaku.

Metagenomic approach using high-throughput sequencing was used to analyze nine grapevines
showing different virus-like symptoms like mosaic (4 grapevines), Yyellowing
(1 plant), leaf mottling and malformations (1 plant) and leaf spots (1 plant). Further two
grapevines were selected for study of tymoviruses. Libraries from total RNA after ribosomal
RNA depletion were prepared and sequenced on Illumina MiSeq machine for 2x150 nt.

All nine grapevines contain Grapevine rupestris stem pitting-associated virus, Hop stunt
viroid and Grapevine yellow speckle viroid 1. Four plants were found to contain Grapevine
Pinot gris virus. Only one of them contain shorter movement protein gene of the virus, causing
symptoms of leaf chlorotic mottle and deformations in accordance with observations of
Saldarelli (2015). Other three plants had mutated stop codon causing the gene not ending
in given position. They also did not show symptoms of this disease, but mosaic or yellowing,
which is probably cause of another agent or disorder. Plant with leaf spot contain Grapevine
fleck virus, which is suspected to be a causal agent of these symptoms.



Monitoring vyskytu viru Zloutenky vodnice infikujici Fepku olejnou (Brasica napus subsp.
napus) v Ceské republice

Veronika Konradyova, Eva Zuskova, Jan Kazda & Pavel Rysanek
Ceskd zemédélskd univerzita v Praze, Praha-Suchdol; konradyova@af.czu.cz

Na zakladé enormniho vyskytu pfenasec vir — mSic, byl na podzim 2016 na Katedfe ochrany
rostlin na CZU Praha ve spolupraci s firmou Limagrain Central Europe S. E. proveden
monitoring vir infikujicich fepku olejnou — viru Zloutenky vodnice (TuYV)
a ¢astecné i viru mozaiky vodnice (TuMV). Testovani probihalo pomoci serologické metody
TAS-ELISA (Triple Antibody Sandwich Enzyme-Linked Immunosorbent Assay). Podzimni
screening potvrdil extrémni vyskyt. Pozitivni na ptitomnost TuY'V (virus Zloutenky vodnice)
bylo detekovani 93,7 % vzorka z celkové 836 testovanych. Na jate 2017 bylo proto provedeno
komplexni testovani fepky na pfitomnost TuYV, v soucinnosti se SPZO (Svaz péstiteltl
a zpracovatelll olejnin Praha), CZU (Katedra ochrany rostlin), spole¢nosti Limagrain
a UKZUZ. Jednalo se o vzorky z poloprovoznich pokusti SPZO (10 lokalit POP) a pokusii
Seznamu doporuéenych odrid UKZUZ (5 lokalit SDO). Laboratoi UKZUZ v Olomouci dale
testovala vzorky z registraénich pokust S. Celkem bylo v laboratotich Katedry ochrany rostlin
CZU Praha otestovano 3 017 vzorki listd rtiznych odrid fepky z riznych lokalit CR
a také ze Slovenska. Z celkového poétu 2 521 analyzovanych vzorkli z Ceské republiky bylo
pouze 5 negativnich na pfitomnost TuYV, coz je 0,2 %. Ze 496 vzorkii analyzovanych
ze Slovenska bylo 24 negativnich (4,8 %) vzorki. Procentické zastoupeni pozitivnich vzorkl
bylo téméF 100 % pro celou Ceskou republiku. Jednotlivé odridy se od sebe oviem odlisovaly
mirou absorbance, ktera u n€kterych odriid dosahovala téméf 90 % a pro nékteré odriidy byla
vyrazn¢ niz§i. Pfi porovnani vynost z pokust Seznamu doporucenych odrid (SDO) byl
vynosovy rozdil testovanych odrid jeSt¢ markantnéj$i. Rezistentni odriida doséhla vynosu
120 %, dvé dalsi odridy poskytly vynos 107 % a 109 %, tyto dvé odridy také vykazovaly
pomérné vysokou hodnotu naméfené absorbance. Na podzim 2017 byly testovany vzorky
vydrolovych fepek a vzorky z lokality Cervené Janovice, kde se virdzy Gasto vyskytuji.
Vysledky obou testovani byly z 99 % negativni na pfitomnost vir6z. Na jafe 2018 opét probéhlo
testovani z SDO a POP pokust, vysledky nebyly jesté v dobé odevzdani ptispévku zpracovany.



Nové luteoviry objevené pomoci sekvenovani nové generace
New luteoviruses discovered by the Next-generation sequencing

Ondfej Lenz, Tatiana Sarkisova, Igor Koloniuk, Jana Franova, Jaroslava Ptibylova & Josef
Spak

Biologické centrum AV CR, v.v.i., Ceské Budéjovice; lenz@umbr.cas.cz

Luteoviry jsou jednofetézcové RNA viry napadajici obilniny a fadu dalSich plodin na celém
svéte. S vyuzitim sekvenovani nové generace ve virologii, bylo neddvno odhaleno jiz nékolik
novych zastupcii rodu Luteovirus, véetné¢ téch, které napadaji i dfeviny. Nyni pfinaSime
detailngj$i informace o objevu dal$ich dvou novych luteovirti a jejich sekvencnich variant: viru
Cherry associated luteovirus (ChalLV), objeveného na tfeSnich, a viru Red clover associated
luteovirus (RCaV), zjisténého v rostlinnach jetele. Jejich kompletni genomy maji stavbu
typickou pro rod Luteovirus, atkoliv kazdy z nich mé zaroven i specifické rysy, které jej odliSuji
od vétSiny zndmych luteovirti.

Luteoviruses are plus-sense, single-stranded RNA viruses attacking various cereals and other
crops throughout the world. With the employment of the next-generation sequencing methods
in virology, several new members of the genus Luteovirus have been recently discovered in
various hosts, including woody plants. Here we report the detection of two novel luteoviruses
and their different sequence variants: Cherry associated luteovirus (ChaLV) on cherry trees,
and Red clover associated luteovirus (RCaV) on red clover plants. Their complete genomes
have a typical arrangement of the genus Luteovirus, although both of them have distinctive
features differing them from majority of know luteoviruses.

This research was supported by grant LD15035 from the Ministry of Education, Youth
and Sports of the Czech Republic, and institutional support RVO60077344 from the Czech
Academy of Sciences.
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Monitoring vira infikujicich volné rostouci, okrasné a zeleninové druhy z rodu Allium
v Ceské republice

Survey for viruses infecting wild, ornamental and vegetable Allium species in the Czech
Republic

Faten Mansouri', Frantisek Krahulec? & Pavel Rysanek!

1Czech University of Life Sciences, Department of Plant Protection, Praha; faten@af.czu.cz
2Institute of Botany of the CAS, Priithonice; Czech Republic

A survey for viruses infecting Allium species was carried out in different regions in the Czech
Republic. Samples from 72 different wild and cultivated species were collected in nature,
private gardens, botanical gardens, parks, and experimental fields. These samples were tested
by ELISA and/or PCR for the presence of 15 viruses belonging to the genera Allexivirus,
Carlavirus, Potyvirus, and Tospovirus. The most frequently detected viruses were Leek yellow
stripe virus (LYSV) and Garlic common latent virus (GCLV). However, in some
materials/localities also incidence of Shallot virus X (ShVX) was rather high and the same is
true for Shallot latent virus (SLV). Surprisingly, Onion yellow dwarf virus (OYDV) was found
in lower percentage of samples than we originally expected. Occurrence of Shallot yellow stripe
virus (SYSV) was proved probably for the first time in the country. Besides ShVX all other
known allexiviruses were detected in various numbers of samples as well.
On the other hand, situation with the presence of Impatiens necrotic spot virus (INSV) and Iris
yellow spot virus (I'YSV) belonging to Tospovirus in tested plants remains unclear since
antibodies from different suppliers reacted differently and moreover the results were not
confirmed by PCR. As we expected, garlic was usually the most heavily infected species.
However, despite common absence of symptoms also onion was normally infected by at least
several viruses. Situation in ornamental species was very variable. Some of them were infected
at the same rate as some garlic materials (i.e. 9-10 viruses in the same plant) while the others
were totally virus free. Samples from nature were mostly completely healthy despite the fact
that some of them are propagated exclusively or predominantly by vegetative manner similarly
as garlic and thus easy transmission of viruses by this way might be expected.
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Efekt virové infekce u houby Curvularia lunata na metabolickou drahu melaninu
The effect of Curvularia lunata infection on the metabolic pathway of melanin
Karel Petrzik

Biologické Centrum AV CR, V.v.i., Ceské Budéjovice; petrzik@umbr.cas.cz

Curvularia lunata (syn. Cochliobolus lunatus) je vyznamny rostlinny patogen, ktery se
vyskytuje na fad¢ kulturnich plodin jako je kukufice, pSenice, brambory apod. Soucasn¢ mohou
kmeny C. lunata zptusobovat oportunni infekce u obratlovci, veetné ¢lovéka. Vyznamnou
ulohu pfitom hraje gen CIt-1, ktery dosud neznamym zpisobem ovliviiuje tvorbu
nespecifického toxinu, melaninu i tvorbu konidii. Nalezli jsme izolat C. lunata, ktery obsahoval
dva dosud neznamé viry: Curvularia lunata alphapartitivirus 1 (CuLPV1)
a Curvularaia lunata betapartitivirus 2 (CuLV2). Z pivodniho izolatu obsahujiciho oba viry byl
kombinovanym pusobenim antivirotik (Ribavirinu), inhibitoru proteosyntézy (cykloheximidu)
a kultivace $pic¢ek hyf odstranén CuLPV 1. Nové vznikly ACuLPV1 kmen rostl na PDA stejné
rychle jako ptivodni kmen, produkoval v§ak mnohem mensi mnozstvi konidii. Zjistili jsme, Ze
exprese toxinu u vzniklého ACuLPV1 kmene je pfiblizn¢ stejna jako u puvodniho kmene
obsahujiciho oba viry. Exprese scytalone dehydratazy
a 1,3,8,-trihydroxynaphthalen reduktazy (3HNR) z metabolické drahy syntézy melaninu je
naproti tomu 8x a 15x vy$§i u ACuLPV1 nez u kmene obsahujiciho oba viry. Poprvé jsme tak
prokazali, ze pritomnost partitiviri vyznamné¢ modifikuje aktivity v metabolické draze
melaninu a zprostiedkované tak ovlivituje patogenitu a nepohlavni rozmnozovani houby.

Curvularia lunata (syn. Cochliobolus lunatus) is an important plant pathogen that occurs in
many important crops such as corn, wheat, potatoes, etc. Distinct strains can cause opportunistic
infections in vertebrates, including humans. An important role is played by the gene Clt-1,
which as yet unknown way influences the synthesis of nonspecific toxin, melanin and formation
of conidia. We found a C. lunata isolate that contained two unknown viruses: Curvularia lunata
alphapartitivirus 1 (CuLPV1) and Curvularaia lunata betapartitivirus2 (CuLV2). From the
original isolate containing both viruses, CuLPV1 was removed by combined treatment of
antivirals (Ribavirin), proteosynthesis inhibitor (cycloheximide), and hyphal tip culture. The
newly created strain ACuLPV1 grew on the PDA as fast as the original strain but produced a
much smaller number of conidia. We have found that the expression of the toxin in the resulting
strain ACuLPV1 is approximately the same as in the original strain containing the two viruses.
The expression of scytalone dehydratase
and 1,3,8-trihydroxynaphthalene reductase (3HNR) from the melanin synthesis pathway is
8x and 15x higher in ACuLPV1 than in the strain containing both viruses. For the first time,
we have shown that the presence of mycoviruses significantly modifies the activities in the
metabolic pathway of melanin and mediates the pathogenesis and conidiation of the fungus.

The research was supported by institutional funding RVO60077344 and the grant ROZE
from the Ministry of Education, Youth and Sports of the Czech Republic.
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U¢inna ochrana proti viru $arky $vestky

The efficient control of Plum Pox Virus

Jaroslav Polak

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

Virus Sarky $vestky, Plum Pox Virus (PPV), je pfenosny roubovanim, o¢kovanim a msicemi
neperzistentnim zptsobem. V piipad¢, Ze budou kombinovany odridy s podnozemi, které
nemohou byt infikovany PPV inokulaci mSicemi, stromy a sady zlstanou Sarky prosté
po celou dobu jejich existence. Bylo prokazano, ze geneticky modifikovana (GM) Svestka
(Prunus domestica L.) cv. "HoneySweet” (klon C5) je prvni odridou $vestky, kterou neni
mozno infikovat PPV inokulaci msicemi. Prokazali jsme, ze podnoz myrobalan PK, ktera je
vhodna pro odriidy Svestky a meruiiky, nemiiZe byt infikovana PPV inokulaci mSicemi. GM
odrida Svestky "HoneySweet’, naroubovana na podnoz myrobalan PK, bude kompletné¢
rezistentni vic¢i infekci PPV pfendSené msSicemi. Rezistence k PPV vii¢i infekci mSicemi je
podminéna jednim dominantnim genem a muze byt vyuzita pro vyvoj novych, k PPV
rezistentnich odrid se stejnou urovni rezistence k prenosu PPV mSicemi. Proto mize byt
provedena kitizova hybridizace mezi k PPV rezistentni Svestkou "HoneySweet” a Svestkami
"Pozegaca’, 'Domaci velkoplodd’, nebo "Hauszwetske’, odriidami s vysokou kvalitou ploda,
ale velmi nachylnymi k PPV. Nyni testujeme odridy S$vestky "Anna Spith’, "Gabrovska’
a "Althanova renkloda’, a odriidy meruniky ‘Harko’, "Hargrand’, a "Krajova’, rezistentni k PPV,
roubované na podnozi myrobalan PK, na inokulaci viru msicemi. Vysledkem tohoto vyzkumu
mohou byt dalsi odridy, které nemohou byt infikovany PPV inokulaci mSicemi.

Plum pox virus (PPV) is transmissible by grafting, budding, and by aphids in nonpersistant way.
In case, that will be combined varieties with rootstocks which cannot be infected with PPV
through aphid inoculation, trees and orchards will remain PPV free for their entire life-time.
Genetically modified (GM) plum (Prunus domestica L.) cv. "HoneySweet” (clone C5) was
proved as the first plum variety for which it is not possible to infect PPV through by aphid
inoculation. We have proved, that rootstock myrobalan PK which is suitable for plum and
apricot varieties also cannot be infected with PPV through aphid infection. The GM plum
variety "HoneySweet” grafted on the rootstock myrobalan PK will completely resist aphid-
transmitted PPV infection. The resistance to PPV through aphid infection, conditioned by one
dominant gene locus, can be used to develop new PPV resistant varieties with the same level
of resistance to aphid-transmitted PPV. Cross-hybridization between PPV resistant
"HoneySweet” plum, and 'Pozegaca’, "'Domaéci velkoplodd” or "Hauszwetske” plums,
a popular varieties with high quality fruits, but very susceptible to PPV, have been carried out.
We are testing plum "Anna Spith’, ‘Gabrovska’, "Althane renclode’, and apricot "Harko’
"Hargrand’, 'Krajova“ varieties resistant to PPV, grafted on rootstock myrobalan PK,
for aphid inoculation. This research can result in another varieties which cannot be infected
with PPV through aphid inoculation.

The objectives of this study were: 1) To confirm that PPV is not transmited on plum cv.
"HoneySweet” by aphid inoculationm, 2) To identify rootstocks suitable for plum and apricot
cvs. on which PPV is not transmited by aphid inoculation, 3) To test plum and apricot cultivars
resistant to PPV for aphid transmission, 4) To test combination of PPV resistant cultivars with
rootstock on which PPV is not transmited by aphid inoculation.

The research was supported by the Ministry of Agriculture CR, NAZV, project no. QJ1610186.
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First report of Raspberry leaf blotch emaravirus in raspberries in Ukraine
Illia Pozhylov, Oksana Stakhurska, Oleksiy Shevchenko & Iryna Budzanivska
Taras Shevchenko National University of Kyiv; illya_pozhilov@ua.fm

Raspberry leaf blotch virus (RLBV) is a novel member of the genus Emaravirus characterized
with spherical or pleomorphic enveloped virions with the segmented negative-sense RNA
genome. RLBYV is transmitted exclusively by Eriophyid mite and was initially described from
raspberries as the pathogen associated with leaf blotch disorder in Great Britain. Recently this
virus was found abundant in Finland and the Balkans including Bulgaria, Montenegro, Serbia,
and Slovakia.

During the last years, we have witnessed large number of raspberry plants with severe
blotching virus-like symptoms. This work was focused on establishing possible causative role
of RLBV infection of the disease in Ukraine.

Samples were collected from symptomatic raspberries from several locations in Kyiv city
and Kyiv region. Total RNA was extracted using Ambition PureLink™ RNA mini kit (USA)
and tested for RLBV by RT-PCR using primers 1287 and 1095 specific to the nucleocapsid
protein gene. The product of expected size (about 500 bp) was amplified and purified using
QIAquick Gel extraction kit (Qiagen, Germany), and then sequenced.

Sequence analysis of Ukrainian RLBV isolate using MEGA 7 showed its high identity
with isolates reported from the UK (over 93 %), Serbia, Slovakia, and Finland (99 %). On the
Maximum Likelihood phylogenetic tree, Ukrainian isolate of Raspberry leaf blotch virus was
grouped together with the isolates from Finland, suggesting common evolutionary events
in the past.

The obtained data confirm the occurrence and relevance of RLBV and its vector in Ukraine.
Phylogenetic study indicates relatively low divergence of virus isolates reflecting either lack of
sequence data (small number of reported isolates) or efficient virus/vector transfer with the
propagative material, or natural properties of the pathogen. To our knowledge, this is the first
report of RLBV in Ukraine — the eastern-most state of RLBV spread for now.



Analyza viromu rajéiaka metédou NGS

Tomato virome analysis by NGS method

Lukas Predajiia, Zdeno Subr, Nina Sihelska, Slavomira Novakova & Miroslav Glasa
Biomedicinske centrum SAV, Bratislava, lukas.predajna@savba.sk

Raj¢iny spolu s uhorkami apaprikou patria k najvyznamnej$im pestovanym plodinam
na Slovensku. V projekte sme sa zamerali na identifikdciu a molekularnu charakterizaciu
viromu viacerych vzoriek rajciaka jedlého metdodou sekvenovania novej generacie (NGS).
Ako templat sme pouzili celkové ribodepletované RNA, samotné sekvenovanie prebiehalo
na platforme Illumina MiSeq a bioinformaticka analyza pomocou programov (Geneious, CLC)
kombinovala Blast porovnanie de novo poskladanych kontigov a priame mapovanie ¢itani
na referenéné genomy ziskané z databazy Genbank. Analyzou ziskanych NGS datasetov
z 10 vzoriek raj¢in (ca 1.5-2 milidna ¢itani na vzorku) sa nam podarilo zrekonstruovat
kompletni sekvenciu virusu mozaiky uhorky (CMV) a virusu Y zemiaka (PVY), ur¢it’ ich
fylogeneticku pribuznost’ a pripadné evoluéné mechanizmy (rekombinécie gendmu).

Tomatoes along with cucumbers and peppers are among the most important crops in Slovakia.
In this project, we focused on virome identification and molecular characterization of multiple
tomato samples utilizing next generation sequencing (NGS) method. As a template, we used
ribodepleted total RNA, sequencing itself ran on lllumina MiSeq platform, and bioinformatic
analysis was performed using following programs (Geneious, CLC). Analysis combined blast
comparison of de novo assembled contigs and direct mapping of reads to reference genomes
obtained from Genbank database. By analyzing the obtained NGS datasets from 10 tomato
samples (ca 1.5-2 million reads per sample), we were able to reconstruct the complete sequence
of cucumber mosaic virus (CMV) and potato Y virus (PVY), determine their phylogenetic
relations and possible evolutionary mechanisms (genome recombinations).

Praca bola podporena grantom VEGA 02/0032/18.



Vyskyt virii na stromech ti‘e$ni a visni v Ceské republice

Viruses detected on sweet and sour cherry trees in the Czech Republic
Jaroslava Ptibylova, Ondiej Lenz, Jana Franova, Igor Koloniuk & Josef Spak
Biologické centrum AV CR, v.v.i., Ceské Budéjovice; pribyl@umbr.cas.cz

Priizkum zaméfeny na 19 vird, které infikuji tie$né a vi§ng, byl provedeny v Ceské republice
v letech 2013-2015. Celkem bylo testovano 184 stroml pochazejicich z 26 lokalit. Vzorky
Z genofondu, sadl a volné rostoucich stromi byly testovany pomoci RT-PCR a sekvenovany.
Bylo zjisténo nasledujicich 10 virti: Apple chlorotic leaf spot virus (ACLSV), Apple mosaic
virus (ApMV), Cherry green ring mottle virus (CGRMV), Cherry leaf roll virus (CLRV),
Cherry necrotic rusty mottle virus (CNRMV), Cherry virus A (CVA), Little cherry virus 1
(LChV1), Little cherry virus 2 (LChV2), Prune dwarf virus (PDV) a Prunus necrotic ring spot
virus (PNRSV). ApMV, CGRMV, CNRMV a LChV2 byly detekovany v Ceské republice
poprvé. CGRMV a CNRMV byly nalezeny pouze ve stromech importovanych
ze zahrani¢i a udrzovanych ve sbirce genofondu. PDV a PNRSV prievladaly v sadech
a genofondu, ve kterém byl rovnéZ vyssi podil nalezii 1 dalSich virG. Vedle symptomatickych
stromd, znichz nékteré vykazovaly specifické ptiznaky, byly zjistény viry rovnéz
ve stromech bez zjevnych ptiznakll. Vzorky ze Sesti vybranych stroma byly analyzovany
pomoci metody next-generation sequencing (NGS), a byly tak ziskany dulezité casti
genomovych sekvenci (71,7-99,9 %) z ACLSV, CGRMV, CLRV, CNRMV, CVA, LChV1,
LChV2, PDV a PNRSV.

The survey targeting 19 viruses infecting sweet and sour cherry trees worldwide was conducted
in the Czech Republic during 2013-2015. A total 184 trees were screened within germplasm,
orchard and feral trees at 26 localities by reverse transcription-polymerase chain reaction (RT-
PCR) and sequencing. Apple chlorotic leaf spot virus (ACLSV), Apple mosaic virus (ApMV),
Cherry green ring mottle virus (CGRMYV), Cherry leaf roll virus (CLRV), Cherry necrotic rusty
mottle virus (CNRMV), Cherry virus A (CVA), Little cherry virus 1 (LChV1), Little cherry
virus 2 (LChV2), Prune dwarf virus (PDV), and Prunus necrotic ring spot virus (PNRSV) were
detected. ApMV, CGRMV, CNRMV, and LChV2 were detected
in the Czech Republic for the first time. CGRMV and CNRMYV were found only in imported
trees within the germplasm collection. In the orchards and germplasm, PNRSV and PDV were
the most prevalent, in the germplasm there were also higher infection rates for the other virus
species. Beside symptomatic trees, some of them showing specific symptoms, there were also
infected trees where no obvious symptoms were found. Six selected samples were further
analysed using a next-generation sequencing method and major parts of genomic sequences
(71.7-99.9 %) from ACLSV, CGRMV, CLRV, CNRMV, CVA, LChV1, LChV2, PDV, and
PNRSV were obtained.



Molekularna a biologicka charakterizacia izolatov virusu mozaiky kvaky infikujicich
mak na uzemi Slovenska

Molecular and biological characterisation of Turnip mosaic virus isolates infecting poppy
(Papaver sp.) in Slovakia

Nina Sihelska!, Lukas Predajiia’, Zdeno Subr!, Daniel Mihalik?, Katarina Soltys® & Miroslav
Glasal

Ynstitute of Virology, Biomedical Research Center, Slovak Academy of Sciences, Bratislava;
preninu@gmail.com

2Department of Biotechnologies, Faculty of Natural Sciences, University of SS. Cyril and
Methodius, Trnava

3Comenius University Science Park, Comenius University, Bratislava

Rod Papaver, cel'ad’ Papaveraceae, zahfia az sto rastlinnych druhov rozsirenych v réznych
Castiach sveta. Studie s cielom hodnotenia zdravotného stavu maku (Papaver spp). su
zriedkavé a dodnes je zaznamenanych len niekol’ko virusov, ktoré mak prirodzene infikuju.
Virus mozaiky kvaky (Turnip mosaic virus, TuMV) je celosvetovo znamy ako obzvlast
Skodlivy  patogén spdsobujuci ochorenie uviac ako 300 jednokli¢nolistovych
a dvojkli¢nolistovych rastlinnych druhov, zahfiajacich nielen ekonomicky vyznamné zeleniny,
olejniny, kfmne plodiny aokrasné rastliny, ale taktiez S$iroké spektrum burin.
Na uzemi Slovenska, skrining zamerany na rozSirenie TuMV, poukazal na roz$irenie tohto
virusu v maku siatiom (Papaver somniferum) av maku vicom (P. rhoeas). Na zaklade
sekvencnych analyz boli slovenské TuMV izoldty z maku zaradené do skupin world-B
a basal-B. Biologické analyzy indikuju citlivost’ testovanych genotypov maku siateho voci
experimentalnej TuMV infekcii. Jednd sa o prva spravu o prirodzenej TuMV infekcii maku
na Slovensku.

Této praca bola podporena grantom APVV-16-0026 z Agentiry pre podporu vyskumu
a vyvoja.

The Papaver genus in the Papaveraceae family comprises up to 100 plant species distributed
in various areasof the world. The studies aimed to assess the health status of Papaver spp. are
scarce and only few viruses infecting these have been reported to date. Turnip mosaic virus
(TuMV) is noted as a particularly damaging pathogen worldwide, causing diseases in more than
300 mono- and dicotyledonous plant species, including not only economically important
vegetable, oilseed, forage and ornamental crops, but also a wide range of weed species.
A screening for TuUMV presence showed the spread of this virus in Papaver somniferum
and P. rhoeas in Slovakia. Based on the sequence analyses, Slovak poppy TuMV isolates were
assigned to the world-B and basal-B groups. Biological assays indicated the susceptibility of
tested oilseed poppy genotypes to the experimental TuMV infection. This is the first report of
TuMV in poppy plants in Slovakia.

This work was supported by grants APVV-16-0026 from the Slovak Research
and Development Agency.



Detection and identification of Plum Pox virus in Ukraine
Oksana Stakhurska & Svitlana Pavlova

Virology Department, ESC Institute of Biology and Medicine, Taras Shevchenko National
University of Kyiv, Kyiv; stahsenial6@ukr.net

The Plum pox virus (PPV) is a pathogen that causes a dangerous disease of stone fruit crops,
widespread throughout the world. PPV is quarantine object and causes significant economic losses.
This virus is widespread in almost all regions of Ukraine and poses a serious threat to horticulture
of our country. The aim of this research was to detection and identification PPV in Ukraine.

The samples were visually selected from different regions of Ukraine. The main methods for
the detection and identification of PPV are serological, molecular and phylogenetic methods.
Nowadays, a promising and accurate method for detecting viral infections is a polymerase chain
reaction (PCR).

So we detected strains and found that the most common was the Dideron strain (apricot, peach,
plum), and the least common was the Marcus strain (apricot, peach), while in some cases we
observed a mixed infection. Moreover, gene sequencing was done. The phylogenetic analysis
confirmed the identity of the strains and helped us made a comparative characterization of the
samples to the already known strains. Depending on the strain, different kinds and varieties of
plants can be damaged and crop losses can significantly vary.

Therefore, it is important to detection and identification the diversity of PPV strains and their
similarities with other isolates. Setting the phylogenetic relationship between Ukrainian isolates
will allow us to predict the development of spreading of the virus to different regions of Ukraine
and neighboring countries to predict the development of possible epidemics caused by more
aggressive strains.


https://vk.com/write?email=stahsenia16@ukr.net

Monitoring vyskytu viru Zloutenky vodnice (Turnip yellows virus) na iepce v roce 2017
Turnip yellows virus infecting oilseed rape — monitoring of occurrence in 2017
Veronika Sevéikova & Sarka Linhartova

Ustiedni kontrolni a zkusebni istav zemédelsky, Olomouc; veronika.sevcikova@ukzuz.cz

Virus zloutenky vodnice (Turnip yellows virus — TuYV), dfive oznacovany jako virus zapadni
zloutenky fepy (Beet western yellows virus — BWYYV), je nejvyznamnéj$im virem infikujicim
brukev fepku olejku (Brassica napus ssp. napus). Zasadnimi negativy, které souvisi s infekci
TuYV, je produkce mensiho mnozstvi semen s niz§im obsahem oleje, coz ma za nasledek velké
ztrity na  vynosech. Repka mize byt infikovana i dal§imi viry, &asto
ve smésnych infekcich. Vétsina téchto virli je pfenaSena msicemi, proto je také incidence TuYV
vyznamné ovlivnéna letovou aktivitou téchto hmyzich vektora.

Béhem prvni poloviny roku 2017 bylo v Laboratofi virologie Odboru diagnostiky
(Usttedni kontrolni a zkuSebni tistav zemé&dglsky) sérologickou metodou ELISA zanalyzovano
celkem 90 vzorkt fepky od inspektort UKZUZ. Viech 90 testovanych vzorki fepky bylo
pozitivnich na TuYV. U nékterych vzorkli byla zaznamenana smésnd infekce
s virem mozaiky kvétaku (Cauliflower mosaic virus — CaMV), virem zluté mozaiky vodnice
(Turnip yellow mosaic virus — TYMV), virem mozaiky vodnice (Turnip mosaic virus — TuMV)
a virem kadetavosti tabaku (Tobacco rattle virus — TRV). V podzimnim obdobi roku 2017 byly
odebrany inspektory UKZUZ vzorky fepky a msic z celkem 85 lokalit za ticelem zjisténi
vyskytu TuYV v porostech. V ramci odbérti bylo otestovano metodou ELISA celkem 252
vzorkll fepky a 42 vzorkt mSic. Virus Zloutenky vodnice byl prokazan ve 33 vzorcich fepky
a 9 vzorcich msic.

Turnip yellows virus (TuYV), formerly known as Beet western yellows virus (BWYV) is
the most important virus infecting oilseed rape (Brassica napus ssp. napus). The key negatives
associated with TuYV infection are the production of fewer seeds with a lower oil content,
resulting in large loss of yields. Oilseed rape can be also infected with other viruses, often in a
mixed infections. Most of these viruses are transmitted by aphids, so the incidence of TuYV is
significantly affected by flight activity of these insect vectors.

During the first half of 2017, a total of 90 samples of oilseed rape collected by
the inspectors of Central Institute for Supervising and Testing in Agriculture (CISTA) were
analyzed in the Laboratory of Virology (CISTA, Department of Diagnostics) by a serological
ELISA method. All 90 tested samples of oilseed rape were positive for TuYV. Mixed infections
with Cauliflower mosaic virus (CaMV), Turnip yellow mosaic virus (TYMV), Turnip mosaic
virus (TuMV) and Tobacco rattle virus (TRV) were detected in some samples. In the autumn
of 2017, inspectors of CISTA collected samples of oilseed rape and aphids from a total of 85
localities to monitor the occurrence of TuYV. A total of 252 samples
of oilseed rape and 42 samples of aphid were tested by ELISA method. Turnip yellows virus
was detected in 33 oilseed rape samples and 9 samples of aphids.


mailto:veronika.sevcikova@ukzuz.cz

Stidium citlivosti kultivarov rastlin ePade Cucurbitaceae k virusovym ochoreniam
ako vychodisko pre vyskum molekulovych interakcii virus-hostitel’

The sensitivity of Cucurbitaceae cultivars to viral diseases studied as base for research
of molecular virus-host interactions

Zdeno W. Subr & Miroslav Glasa
Virologicky ustav BMC, Slovenska akadémia vied, Bratislava; virusubr@savba.sk

Druhy ¢elade tekvicovité (Cucurbitaceae) su hostiteI'mi roznych virusov spésobujicich vazne
ochorenia s dosledkom poklesu vynosov a kvality trody. Pre elimindciu $kod je potrebna
efektivna diagnostika tychto chordb, ako aj poznatky o molekuldrnych mechanizmoch
infekéného procesu, ktoré umoznia vhodnu selekciu odréd odolnych voci virusom, resp. ich
cielenu pripravu metodami génového inzinierstva. Informacie o citlivosti komeréne dostupnych
odrdd k r6znym virusovym infekcidm st pomerne obmedzené. V naSej praci sme sa zamerali
na skrining vybranych linii a odr6d uhorky siatej (Cucumis sativus) a tekvice cukety (Cucurbita
pepo) na citlivost’ k infekcii virusom mozaiky uhorky (CMYV), virusom vodného meldna
2 a virusom zltej mozaiky cukety.

Zaznamenali sme réznu uroven infekcie jednotlivymi virusmi, ako aj rdznu intenzitu
priznakov ochorenia, ktora nie vzdy korelovala s akumulaciou virusu v pletivach. Na zéklade
vysledkov sme vytipovali modelovy systém hostitel-patogén pre vyskum mechanizmu
molekulovych interakcii umoziujtcich, resp. vylucujucich infekciu. Konkrétne odrody uhorky
Vanda a Heliana sa ukazali ako vyrazne citlivé, resp. Uplne rezistentné k infekcii CMV.
Predbezné hrubé porovnanie oboch odrdd SDS-PAGE neodhalilo Ziadne rozdiely
na urovni proteinov. Nasledovat bude detailnd porovnavacia analyza transkriptomov
a protedmov tychto odrod pred a po infekcii CMV.

Viral diseases cause serious damages and yield drop of cucurbit plants. Efective diagnostics
and knowledge about molecular mechanisms of infection are needed to select or prepare
resistant plant cultivars. We focused on the screening of cucumber and zucchini cultivars for
the sensitivity to cucumber mosaic virus (CMV), watermelon virus 2 and zucchini yellow
mosaic Vvirus.

Various infection levels were detected with particular viruses. The symptom intensity did
not always correlate with the virus accumulation in plant tissues. Our results enabled to pick
out a model host-pathogen system suitable for research of molecular interactions leading to
excluding infection, namely the cucumber cultivars Vanda and Heliana were shown as
markedly sensitive and fully resistant, respectively, to CMV infection. Preliminary raw analysis
by SDS-PAGE discover no differences between both cultivars on the protein level. Detailed
comparative analyses of transcriptomes and proteomes before and after CMV infection will
follow.

Praca bola finan¢ne podporena projektom VEGA 2/0032/18.
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Vyzkum fytoplazmy Candidatus Phytoplasma spp. v hrusnich v Ceské republice
na zakladé genotypizace genu imp

Study of Candidatus Phytoplasma spp. in pears in the Czech Republic based on imp gene
genotyping

Markéta Bohunicka® 2, VLucie Valentova?, Jana Sucha?, Tomas Necas®, Ale§ Eichmeier?,
Tomas Kiss® & Radek Cmejla?

YUniversity of Hradec Kralové, Department of Biology; bohunicka@centrum.cz
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Phytoplasmas of the apple proliferation group cause diseases in various fruit trees, mainly
apples, pears and apricots. Immunodominant membrane protein, or ‘Imp’, probably plays
an important role in host-pathogen interactions and shows high inter- and intraspecies gene
variability in phytoplasmas, and it is thus an ideal genetic marker for various studies in these
organisms.

In this investigation, we have studied Candidatus Phytoplasma spp. in pears in the Czech
Republic. The causal agent of the infection was ‘Ca. Phytoplasma pyri’ in the majority
of cases, but ‘Ca. Phytoplasma mali’ and mixed infections of both taxa were also observed.
Using publically available data together with results of the diversity of ‘Ca. Phytoplasma pyri’
in the Czech Republic, 17 distinct imp genotypes (labelled A—K) were defined.

Interestingly, genotypes C, H, and I were more related to ‘Ca. Phytoplasma mali’ than
to other ‘Ca. Phytoplasma pyri’ imp genotypes, indicating that some strains may represent
a transitional type between the two species. A simple RFLP PCR system was designed for rapid
and cost effective discrimination of ‘Ca. Phytoplasma pyri’ imp genotypes.

In the second part of the study, we have concentrated on the epidemiology,
symptomatology and other aspects related to infection of pear trees by Candidatus Phytoplasma
spp. in the studied areas of the Czech Republic.

The research was supported by the Ministry of Agriculture CR, NAZV, project no.
QJ1510352.



VyuZiti ozonizace pro oSetieni podnoZi ovocnych stromii

Application of the ozone treatment on fruit tree rootstocks

Bronislava Hortoval, Ludék Lafiar' & Jana Kloutvorova®

YWyzkumny a Slechtitelsky tistav ovocndrsky Holovousy s.r.o., Holovousy;
Bronislava.HORTOVA@vsuo.cz

Pro dlouhodobé skladovani podnozového materialu jsou vyuzivany chlazené sklady s teplotou
cca 34 °C, diky vysoké relativni vlhkosti mize dochdzet k napadeni podnozi bakterialnimi,
ale také houbovymi patogeny. Technologie ozonizace patii mezi G¢inné systémy likvidace
mikroorganismul a je hojné vyuZzivana pfi skladovani ovoce. Pro testovani systému aplikace
ozonu byly vybrany podnoze M9 a St. Julien. Podnoze byly umistény do chlazeného skladu
a poté byl aplikovan ozén a to po dobu 60 minut, jako kontrolni varianta byly pouzity vzorky
Z neoSettenych podnozi. Ztakto oSetfenych podnozi byly poté odebirany vzorky
a mikrobiologickou analyzou bylo zjistovano mnozZstvi CFU (,,colony forming unit*) bakterii,
jednotlivé bakteridlni druhy byly déle uréeny sekvenaci 16S rRNA genu. Mezi jednotlivymi
variantami byly zjiStény statisticky prikazné rozdily, vyssi poc¢et CFU byl zaznamenan
u neosetfenych kontrolnich variant: jablofiovd podnoz M9 (CFU = 10.6x10°), slivohova
podnoze St. Julien (CFU = 4.7x10°). U variant oSetfenych ozonem byl vyskyt bakterii vyrazné
nizs§i: M9 (CFU = 0.62x10°), St. Julien (CFU = 2.57x10°). V ptipadé studia bakteridlniho
spoleCenstva byli nejcastéji zaznamenani zastupci z rodu Artrobacter, Acidovorax, Bacillus,
Ewingella, Flavobacterium, Janthinobacterium a Pseudomonas.

Warehouses with a temperature of approx. 3—4 °C are used for long-term storage of fruit tree
rootstocks. Due to high relative humidity in warehouses, the bacterial and fungal pathogens
have optimal conditions to damage rootstocks. Ozone technology is one of the most effective
microorganism’s disposal systems and is used for example in the storage of fruit. M9 and St.
Julien rootstocks were chosen for the testing of the ozone treatment. Rootstocks were placed in
the warehouse and the ozone was applied for 60 minutes, as control was used untreated samples
of rootstocks. After the treatment the samples of rootstocks were taken, and the amount of
bacterial colony forming units (CFUs) was determined using microbiological analysis. The
bacterial species were determined using sequencing the 16S rRNA gene. Between the treated
and untreated variants were found statistically significant differences; a higher number of CFUs
was recorded in the untreated control variants: apple rootstock M9 (CFU = 10.6 x 10°) and
prunus rootstock St. Julien (CFU = 4.7x10°). In the ozone-treated variants was the amount of
bacteria significantly lower: M9 (CFU = 0.62x106), St. Julien (CFU = 2.57x10°). The members
of genera Artrobacter, Acidovorax, Bacillus, Ewingella, Flavobacterium, Janthinobacterium
and Pseudomonas were recorded most frequently.



Soudasna situace patogenu Candidatus Liberibacter solanacearum (CaLsol) v CR

Current situation of Candidatus Liberibacter solanacearum (CaLsol) in the Czech
Republic
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Vyskyt bakterie Candidatus Liberibacter solanacearum v Evropé byl poprvé potvrzen
ve Finsku v roce 2010 a v soucasnosti je jiz znam z dalSich evropskych zemi. Mezi hostitelské
rostliny patfi druhy z Celedi lilkovité (Solanaceae) a mitikovité (Apiaceae). Bakterie je
primarné piendsena vektory z Celedi meroviti (Psyllidae). Je znamo 5 riiznych haplotypii
CaLsol (A-E). V laboratofi je pro screening vyuzivana metoda real-time PCR a konvenéni PCR,
determinace haplotypi je moznd sekvenaci PCR produktdi konvenéni PCR
se specifickymi primery. Bakterii nelze kultivovat.

Status vyskytu bakterie CaLsol na uzemi CR je dosud nejasny. Podle zahrani¢ni literatury
byly mezi archivnimi vzorky osiva mifikovitych, pochézejicich zriznych zemi svéta
a otestovanych na piitomnost Calsol, také jeden pozitivni vzorek osiva mrkve pivodem
z byvalého Ceskoslovenska a dva pozitivni vzorky osiva pastindku pavodem z Ceské republiky
(CR). Od roku 2016 probiha na uzemi CR kazdoroéné ufedni, Evropskou unii finanéné
podporovany  detekéni  prizkum  vyskytu Calsol v porostech mrkve, celeru
a bramboru, dosud s negativnimi vysledky. V roce 2017 byla bakterie CaLsol pouze zachycena
v partiich osiva dodaného do CR ze zahrani¢i, a to v osivu mrkve ptivodem z Itélie a osivu
petrzele plivodem z Francie. Ziskané sekvence DNA nejvice odpovidaly haplotyplim D a E.

The first finding of the bacterium Candidatus Liberibacter solanacearum in Europe was
confirmed in Finland in 2010, and till now a number of other European countries have also
reported the occurrence of CaLsol. Main host plants are species from the family Solanaceae
and Apiaceae. The bacterium is primarily transmitted by psyllids. There are five known
haplotypes of CaLsol (A-E). Current screening methods used by our laboratory are real time
PCR and conventional PCR, haplotypes can be determined by conventional PCR with specific
primers followed by sequencing of the PCR product. It is not possible to maintain this bacterium
in culture.

The pest status of CaLsol in the territory of the Czech Republic (CR) still needs to be
clarified. According to literature data, archive samples of seeds of Apiaceae originating
in different countries of the world were tested for the presence of CaLsol, and one sample
of carrot seeds from the former Czechoslovakia and two samples of parsnip seeds from
the CR were tested positive. Since 2016 an official detection survey, co-financed by the EU,
has been annually performed in carrot, celery and potato crops in the CR, up to now with
negative results. In 2017, the bacterium CaLsol was intercepted only in seeds lots delivered
to the CR from abroad, namely in seeds of carrot from Italy and seeds of parsley from France.
Obtained DNA sequences closely corresponded to haplotypes D and E.



Analyza biotickych faktora sniZeni Zivotnosti a predéasného odumirani v produkénich
sadech meruiiky a broskvoné

Analysis of biotic factors of premature die-back of apricot and peach trees in orchards
Viclav Krejzar, Iveta Pankova & Radka Krejzarova
Vyzkumny ustav rostlinné vyroby, v.v.i., Praha-Ruzyné; Krejzar@vurv.cz

V letech 2014-2018 probihal prizkum spektra pti¢innych biotickych agens a abiotickych
faktori zhorSeného zdravotniho stavu a pfedCasného odumirani merunky a broskvoné
v produkénich sadech na nékolika lokalitich CR. V ramci sledovani byl mikrobiologicky
analyzovan zahrani¢ni vychozi roubovy material merunky, ktery slouzi k vyrobé skolkaiskych
vypéstki pro tuzemské péstitele. Z postizenych stromi s vice i méné zhorSenym zdravotnim
stavem byly v produkénich sadech v obdobi dormance a vegetace z rostlinnych pletiv merunky
opakované¢ determinovany druhy Pseudomonas cichorii, P. flavescens, P. putida,
P. syringae, P. viridiflava a z rostlinnych pletiv broskvoni druh Xanthomonas campestris.
V analyzovanych vzorcich nebyly determinovany ptvodci houbovych chorob peckovin.
V roubovém materialu meruniky ptvodem z Francie byl determinovan druh P. syringae.
Hypersenzitivni reakce ziskanych kment byla s pozitivnim vysledkem testovana na rostlinach
tabaku (Nicotiana tabacum L.). Patogenni vlastnosti vybranych izolati byly ovéfeny
i na semenacich tfech genotypi merunky. Ke zhorSeni zdravotniho stavu produkénich vysadeb
ptispivaji abiotickd poskozeni a poranéni, zejména neSetrné provadéni vychovného fezu
a kultivace béhem vegetace s nasledkem poskozeni badze kment, vstupnich bran pro dalsi
mikrobialni agens.

Prace vznikla za finanéni podpory MZe CR, Institucionalni projekt ¢. RO0418.

In the years 20142018, a survey of the spectrum of causative biotic agents and abiotic factors
negatively affecting the health status and premature death of apricot and peach in orchards was
carried out at several locations in the Czech Republic. Within the health state monitoring the
foreign initial grafting materials of apricot and peach, which are used for the seedling
production and planting in the CR, were analyzed also. From severely and mildly affected trees
in the production orchards, during the dormancy and vegetation period, the species
Pseudomonas cichorii, P. flavescens, P. putida, P. syringae, P. viridiflava in tissues of apricot
trees, the species Xanthomonas campestris in tissues of peach trees were determined.
The causal agents of the fungal diseases of stone fruit were not determined in the analyzed
samples. The species of P. syringae were determined in the initial grafting material of apricots
originating in France. Strains were positively tested in hypersensitivity reactions on tobacco
plants (Nicotiana tabacum L.). The pathogenicity of selected strains was verified on seedlings
of three different genotypes of apricot. Abiotic damages and injuries contribute to the
deterioration of the health status of trees in production orchards, especially the unsuitable
pruning, cultivation during vegetation season resulting in damages at base of trunks, which
open the way for other microbial agents to disseminate inside trees.

The research was supported by the Ministry of Agriculture CR, Institutional support project
No. RO0418.
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Systemicka infekce interspecifickych genotypi révy pivodci bakterialni nadorovitosti
na Jizni Moravé

Systemic infection of interspecific grapevine genotypes caused by crown gall agent
in South Moravia

Véclav Krejzar, Iveta Pankova & Radka Krejzarova
Vyzkumny ustav rostlinné vyroby, v.v.i., Praha-Ruzyné, Krejzar@vurv.cz

Vroce 2017 byl zaznamenan méné bézny projev systemické infekce révy bakterii
Agrobacterium vitis. K projevu choroby doslo druhym rokem po vysadbé révy, genotypu
Johaniter a Savilon, o¢kovanych na podnoz SO4. Kromé nadort na bazélni ¢asti rostlin bylo
zaznamenano zuzeni kminku nad mistem $tépovani a na nadzemnich organech — zloutnuti
mezizilkového pletiva na Cepeli, naCervenalé fapiky, ¢epele podtocené pod tapik do uhlu
30-45°. Z odebranych vzorki byly ziskany bakteridlni izolaty, morfologicky odpovidajici rodu
Agrobacterium. Determinace izolatl byla provedena biochemickou metodou Biolog GEN III,
analyzou mastnych kyselin a real-time PCR metodou s vyuzitim 4 set specifickych primera
KrozliSeni druhi  vramci rodu  Agrobacterium a  KrozliSeni  virulentnich
a avirulentnich kmend. Izolaty byly determinovany jako A. vitis s vysokym stupném virulence.
Virulence kmeni byla ovéfovana na indikatorovych rostlinach Solanum lycopersicum L.
a Helianthus annuus L. Byl posouzen zdravotni stav vychoziho roubového materialu obou
genotypd. Rostliny byly bez pfiznakii, v odebranych vzorcich nebyl patogen detekovan.
Vychozi podnozovy materidl révy byl vobdobi feSeni problematiky vyklucen.
Je vysoce pravdépodobné, ze plivodcem choroby byl latentné infikovany podnoZovy material,
shodny u obou interspecifickych genotypti révy.

Prace vznikla za finanéni podpory MZe CR, Institucionalni projekt ¢. RO0418.

In 2017 a less common manifestation of systemic infection of young vine plants caused by
the bacterium Agrobacterium vitis was detected in the south Moravia. The second year after the
planting severe external manifestation of crown gall on vast majority of plants of Johaniter and
Savilon genotypes grafting on the SO4 rootstock was observed. Except tumors on basal parts
of plants and narrowing of trunk above the graft site, less frequent symptoms were observed —
yellowing of the blades between veins; the petioles turned reddish; the blades bent under a
petioles at an angle 30-45°. Isolated bacterial colonies obtained from samples taken
morphologically corresponding to the genus Agrobacterium. Determination of strains was
performed by biochemical method Biolog GEN Il1, Fatty acid methyl ester analysis and real-
time PCR method using 4 sets of specific primers to distinguish species within the genus
Agrobacterium and virulent and avirulent strains on the other hand. Strains were determined as
A. vitis with a high level of pathogen virulence. Virulence of strains was evaluated
on Solanum lycopersicum L. and Helianthus annuus L. indicator plants. After determination
of the causative agent, the health status of the initial grafting material of both genotypes was
evaluated — plants were asymptomatic and the pathogen was not detected in the plant tissues.
Initial rootstock grapevine material was eliminated at the time solving the problem.
It is highly probable that the origin of the disease was in latently infected rootstock material,
used for seedling production interspecific genotypes of the grapevine.
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Tristupfiovy proces Kkontroly puvodce bakterialni krouZkovitosti — soucast
biotechnologickych postupii pri produkei zdravé sadby

Three-stage control of causal agent of bacterial ring rot, part of biotechnological process
of healthy potato seedlings

Iveta Pankova!, Vaclav Krejzar!, Vendulka Hora¢kova? & Jaroslava Domkatova?

YWyzkumny vistav rostlinné vyroby, v.v.i., Praha-Ruzyné, > Vyzkumny tistav brambordrsky
Havlickitv Brod, s.r.o., Havlickitv Brod;, pankovai@vurv.cz

Do procesu produkce $lechtitelského a zakladniho rozmnozovaciho materidlu bramboru byla
noveé zafazena preventivni vicestupiiovd kontrola zdrojovych materidli na pfitomnost
bakterialni krouzkovitosti bramboru vyvolavané karanténni bakterii Clavibacter michiganensis
subsp. sepedonicus (Cms). Tiistupiiovy systém kontroly umoznuje pierusit fetézec vertikalniho
Sifeni choroby ve vychozich materidlech bramboru prostfednictvim bezpiiznakovych hliz
s podprahovou koncentraci Cms. K ovéteni systému byly vyuzity ¢eské Slechtitelské materidly.
V letech 2013-2014 se jednalo o 20 odrud a perspektivnich novoslechténi, od kterych bylo
V zavéreéném testovani provéfeno v in vitro celkem 161 klond. V letech 2015-2017 bylo
v ramci 33 odrud a kiiZzencl z vysSich stupnti novoslechténi provéfeno 179 in vitro klond.
V prvnim stupni kontroly byla u kazdého materialu provedena vizudlni kontrola cévnich svazki
matec¢nych hliz. Pozitivni hlizy s vyrazné diskolorovanymi cévnimi svazky byly vylouceny.
V druhém stupni byla jedna polovina vyhodnocené mate¢né hlizy vypéstovana v Karanténnim
skleniku, v optimalnich podminkach pro rozvoj choroby a druha polovina byla vypéstovana
v sitovniku za pfirozenych klimatickych podminek. Pfitomnost Cms Vv rostlinach a dcetinych
hlizach byla otestovana determina¢nimi metodami DAS ELISA a real-time PCR. Cms pozitivni
rostliny a dcefiné hlizy byly zlikvidovany. Celkem 1-3 hlizy z negativnich trs byly vyuzity
pro pievod do tkanové kultury. Ve tfetim stupni kontroly byla pfitomnost Cms v in vitro
rostlinach jednotlivych klonl determinovéna stejnym postupem a stejnymi metodami jako
ve druhém stupni.

Prace vznikla za finanéni podpory Ministerstva zemédé&lstvi CR projektu NAZV QJ1310218.

Into the producing process of breeding and propagation potato materials, a new preventive
multi-stage control of initial materials for the presence bacterial ring rot disease, caused by the
quarantine bacterium Clavibacter michiganensis subsp. sepedonicus (Cms), was included.
A three-stage system of control allows interrupt the chain of the vertical spread of the disease
in initial potato materials by means of asymptomatic tubers with Cms concentration below the
detection limit. The Czech breeding materials were used to develop the system. In 2013-2014
within 20 varieties and prospective new breeding potato materials, altogether161 clones in vitro,
were tested finally. In 2015-2017 within 33 potato varieties and higher grades of new breeding
materials altogether 179 in vitro clones were tested. In the first stage of control, a visual
inspection of the vascular bundles of mother tubers of each material was performed. Positive
tubers with significantly discoloured vascular bundles were discarded. In the second stage, one
half of each mother tuber was grown in a quarantine greenhouse, under the optimal conditions
for the disease development, and the other half was grown in a netting house under natural
climatic conditions. The presence of Cms in plants and daughter tubers was tested by DAS
ELISA and real-time PCR methods. Cms positive plants and daughter tubers were discarded.
Altogether 1-3 perfect daughter tubers from negative samples were transferred into the tissue
cultures. In the third stage of control the presence of Cms was determined in in vitro plants of
individual clones by the same procedure and methods as in the second stage.
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Virulence kmenu karanténni bakterie Ralstonia solanacearum kontaminujicich #i¢ni vodu
a preZivajici v pobfeZni vegetaci

Virulence of quarantine bacterium Ralstonia solanacearum strains contaminated river
water and surviving in river bank vegetation

Iveta Pankova, Vaclav Krejzar & Radka Krejzarova
Vyzkumny ustav rostlinné vyroby, v.v.i., Praha-Ruzyné,; pankovai@vurv.cz

V fi¢nich vodach Labe, Dyje a JeviSovky je opakovan¢ zachycovana karanténni bakterie
Ralstonia solanacearum (Rs). Bakterie byla detekovana v pobiezni vegetaci lilku potméchut’
(Solanum dulcamara L.). Kontaminace fi¢ni vody RS ohrozuje jeji vyuzivani pro zavlahy
porostli raného bramboru a zeleniny z ¢. Solanaceae. V zavlahovych a infekénich pokusech
byla ovéfovana schopnost zachycenych kmenti RS napadat rostliny a hlizy riiznych genotypt
bramboru prevazn¢ péstovanych v blizkosti fek vyuzivanych k zavlaze. Rostliny dvou
genotypu bramboru a indikatorové rostliny Solanum lycopersicum L. var. Moneymaker
a S. melongena L. var. Black Beauty byly inokulovany 24 kmeny bakterie RS o rdzné
koncentraci 1081° bunek/ml metodou zalivky a injikace do vodivych pletiv. Na zikladé
vysledkii pokusu byla stanovena mira rizika napadeni porostd bramboru pii pouzivani
kontaminované vody k zavlaze. VSechny testované kmeny Rs vyvolavaly ptiznaky choroby, pti
koncentracich inokula vétsi nez 10% bunék/ml u poranénych rostlin a vét§i nez
10° bun&k/ml u neporanénych rostlin bramboru. Na indikatorovych rostlindch rajcete se
piiznaky choroby projevovaly pii koncentracich nad 10° bunék/ml a na rostlinach lilku az pfi
koncentraci 10° bunék/ml. Na zakladé vysledki, potvrzenych determina¢nimi testy ELISA
a real-time PCR, jsou kmeny zachycené v fi¢ni vodé a pobiezni vegetaci slab¢ virulentni.

Prace vznikla za finanéni podpory MZe CR, Institucionalni projekt &. RO0418 a Funkéniho
ukolu, ¢. smlouvy 657/2017-17224.

In the river waters of the Elbe, Dyje and JeviSovka the quarantine bacterium Ralstonia
solanacearum (Rs) is detected since 2011. Bacteria have been determined in and other
vegetables of the family Solanaceae. In irrigation and infectious experiments, the ability
of captured Rs strains to attack plants and tubers of different potato genotypes predominantly
grown near the river used for irrigation was investigated. Plants of two potato genotypes and
indicator plants S. lycopersicum L., var. Moneymaker and S. melongena L., var. Black Beauty
were inoculated with 24 strains of Rs of different inoculums conc. 10829 cells/ml by the method
of watering and injection into vascular tissues. Based on the results of the experiments, the
degree of risk of infection of potato crops through Rs contaminated river water used for
irrigation was evaluated. All of Rs strains tested caused visual disease symptoms, especially
leaves discoloration, wilting of parts or whole plants and maceration of vascular tissues of
plants and tubers, at high inoculums concentration, greater  than
10* cells/ml, in injured plants and greater than 10° cells/ml in uninjured potato plants.
On the indicator plants of tomato disease symptoms developed at the Rs inoculums
concentration greater than 10° cells/ml and on the eggplants even at concentration 10° cells/ml.
According to these results confirmed with the determination methods of ELISA
and real-time PCR, all Rs strains isolated from river water and river bank vegetation since 2011
are weakly virulent.

The research was supported by the Ministry of Agriculture CR, Institutional support project
No. RO0418 and Department of plant commodities Contract No. 657/2017-17224.
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Optimalizace systému k molekularni detekci patogent paprik Xanthomonas vesicatoria
a Xanthomonas euvesicatoria

Optimization of molecular detection focused on bacterial pathogens on peppers
Xanthomonas vesicatoria and Xanthomonas euvesicatoria

Jakub Pecenka, Maria Kocanova, Filip Gazdik, Lucia Ragasova, Eliska Penidzova, Miroslav
Baranek & Ales Eichmeier

Mendelova univerzita v Brne, Mendeleum, Lednice; jakubpecenka@gmail.com

Bakteridlni skvrnitost papriky a rajcete je onemocnéni zpusobované skupinou patogennich
bakterii rodu Xanthomonas. Pfedmétem této prace bylo ovéfit a optimalizovat techniku detekce
bakterii Xanthomonas vesicatoria (Xv) a Xanthomonas euvesicatoria (Xe) s vyuzitim
jiz publikovanych detekénich PCR systémil. Referen¢ni a typové kmeny Xv (4) a Xe (4) byly
ziskany ze sbirky NCPPB (Londyn, Velka Britdnie) a testovany prostiednictvim PCR se
specifickymi pary primerd. Patogenita referencnich kmeni Xv a Xe byla dale testovdna
in vivo na 40 rostlinach papriky (dvé opakovani) inokulovanych suspenzemi jednotlivych
bakteridlnich kmenii. Po 3 tydnech byly ze symptomatickych paprik zpétn¢ izolovany zivé
kultury bakterii. Identita kultur byla ur¢ena porovnanim ziskanych sekvenci PCR produktt se
sekvencemi uloZenymi v databazi GenBank/NCBI. Na zakladé téchto sekvenci byla provedena
fylogenetickd analyza jednotlivych kmenti a hodnoceny rozdily mezi sekvencemi testovanych
bakteridlnich kmend.

Tato prace vznikla za podpory projektu ¢. TJ01000274 — Vyvoj detekénich systémi
patogennich bakterii rajCat, paprik a okurek molekularné biologickou metodou Real Time PCR.

Bacterial spot of tomato and pepper is a disease caused by a group of bacterial pathogens
of genus Xanthomonas. The aim of this work was to verify and optimize detection techniques
for Xanthomonas vesicatoria (Xv) and Xanthomonas euvesicatoria (Xe) using published PCR
systems for detection. The reference and type strains Xv (4) and Xe (4) were obtained from
NCPPB collection (London, UK) and tested using PCR systems with specific pairs
of primers. The pathogenicity of Xv and Xe strains was evaluated on 40 pepper plants in vivo.
The peppers were inoculated by suspensions of individual bacterial strains in two repetitions.
After 3 weeks, the bacterial cultures from symptomatic plants were isolated. The identity
of isolates was verified by the comparison of obtained sequences of PCR products with
sequences from GenBank/NCBI database. Based on obtained sequences a phylogenetic analysis
of relationship of individual strains was performed and the differences between sequences were
evaluated.

This work was supported by project No. TJ01000274 — Development of detection systems
for pathogenic bacteria of tomatoes, peppers and cucumbers using the molecular biological
method Real Time PCR.



Porovnani ucinnosti metody ozonizace a hot water treatment k eliminaci bakterie
Xanthomonas campestris pv. campestris v osivu zeli hlavkového

Comparison of hot water treatment and ozonization for elimination of bacterium
Xanthomonas campestris pv. campestris from cabbage seeds

Eliska Penazova®, Lud&k Lamiar?, Jakub Pelenka®, Jana Cechova®, Miroslav Baranek!
& Ale§ Eichmeier?

Mendelova univerzita v Brné, Mendeleum, Lednice; penazova.e@gmail.com
2Vyzkumny a Slechtitelsky tistav ovocndrsky Holovousy s.r.o., Holovousy

Bakterie Xanthomonas campestris pv. campestris (Xcc) predstavuje ekonomicky vyznamny
patogen Celedi Brassicaceae, ktery je pfenosny osivem. Tato studie se zabyvala porovnanim
ucinnosti oSetfeni osiva metodou hot water treatment (HWT) a ozonizace k eliminaci bakterie
Xcc v osivu zeli hlavkového. Pro obé metody bylo pouzito osivo uméle inokulované suspenzi
bakterie Xcc (HRIW 1279A). Osetieni HWT probéhlo pii 35 °C po dobu 10 min nasledované
teplotou 50 °C po dobu 25 min. Pro metodu ozonizace byl pouzit ptistroj Annihilator 10000
(Ozontech s.r.0., Zlin, Ceské republika) generujici 10 g ozonu za hodinu. K osetieni osiva byla
zvolena koncentrace ozonu 12 840 ppm s dobou ptisobeni 10, 20 a 30 min. OSetfené osivo bylo
nasledné kultivovano na maso-peptonovém agaru (MPA) s cyklohexamidem, 20 semen
pro kazdou variantu ve tiech opakovanich. Pfitomnost kolonii Xcc byla hodnocena po 5 dnech
vizualné dle charakteru kolonii i molekularné metodou PCR detekujici hrpF gen. Vysledky
oSetfeni naznacuji vhodnost obou metod keliminaci bakterie Xcc v osivu.
Pro metodu HWT nebyla detekovana pfitomnost Xcc, ale byla pozorovana vysoka abundance
jinych mikroorganismti. U metody ozonizace byla vyhodnocena zavislost na dobé plisobeni
ozonu, kdy s prodluzujici se dobou dochazelo ke snizeni pfitomnosti kolonii Xcc i dalich
mikroorganismd.

Xanthomonas campestris pv. campestris (Xcc) is a seedborne pathogen of high economic
importance. Presented study deals with the comparison of hot water treatment (HWT)
and ozonization method for elimination of Xcc from cabbage seeds. For the both methods,
the seeds artificially inoculated by Xcc suspension (HRIW 1279A) were used. The HWT
method was performed at 35 °C for 10 min followed by 50 °C for 25 min. Annihilator 10000
(Ozontech s.r.0., Zlin, Czech Republic) was used for the ozonation method, generating 10 g
of ozone per hour. The used ozone concentration was 12,840 ppm with an effect of 10, 20
and 30 minutes. The treated seeds were then cultivated on a meat-peptone agar (MPA)
with cyclohexamide, 20 seeds of each variant in three replicates. The presence of Xcc colonies
was evaluated after 5 days visually according to the character of the colonies as well as by the
molecular method detecting the hrpF gene. Results of the treatment indicate
the suitability of both methods for eliminating of Xcc in seeds. For the HWT method
the presence of Xcc was not detected, but a large number of other microorganisms were
observed. In the ozonation method, the dependence of ozone concentration and exposure time
was determined. With a prolonged period of time, the reduction of Xcc colonies and other
microorganisms was observed.

Tato prace vznikla za podpory projektu ¢. TJ01000274 — Vyvoj detekénich systému
patogennich bakterii rajcat, paprik a okurek molekularné biologickou metodou Real Time PCR.



Vyskyt fytoplazmy evropské zZloutenky peckovin (ESFY) v komerc¢nich sadech slivoni v
Cechach

The occurrence of European stone fruit yellows phytoplasma (ESFY) infection in
commercial plum orchards in Bohemia

Jaroslav Salava & Jiti Svoboda
Vyzkumny ustav rostlinné vyroby, v.v.i., Praha-Ruzyné; salava@vurv.cz

Evropska zloutenka peckovin (ESFY) zplisobovana ‘Candidatus Phytoplasma prunorum’
(‘Ca. P. prunorum’) je invazni karanténni fytoplasmovou chorobou. Tento patogen je divodem
vaznych poskozeni sadi peckovin, v€etné odumirani infikovanych stromt. Nésledkem jsou
znacné ekonomické ztraty produkce.

V priibéhu let 2015 az 2017 byly v komerénich sadech $vestek téméf po celych Cechach
sledovany stromy riiznych odrid se symptomy zloutnuti listl v kombinaci s jejich svinovanim,
které jsou spojovany s ESFY. Z kazdého stromu byly béhem léta (Cervenec-srpen) odebrany
Ctyti  dvoulet¢  vyhony  pfednostné se  symptomy. Z  listovych  fapiki
a stfednich zilek byla extrahovana celkovd DNA. ESFY byla detekovana pomoci jednoduché
a nested polymerazové fetézové reakce (PCR).

Ve sledovanych sadech bylo 0—4 % stromt infikovanych ESFY. Toto je prvni prizkum
vyskytu ESFY v komerénich sadech $vestek v Cechach. Bude diskutovan nesoulad
mezi vyskytem piiznakl a pfitomnosti ESFY.

The European stone fruit yellows (ESFY), caused by ‘Candidatus Phytoplasma prunorum’
(‘Ca. P. prunorum’), is a devastating, quarantine phytoplasma disease. This agent leads to
serious damage in stone fruit tree orchards, including decline of infected trees.
The consequences are considerable economic losses in production.

During field surveys of commercial plum orchards almost all over Bohemia from 2015 to
2017, trees of different cultivars were observed with symptoms of leaf yellowing
in combination with leaf roll, such symptoms are associated with ESFY. Four 2 year-old
preferably symptomatic shoots were collected from each tree during summer (July-August).
Total DNA was extracted from leaf petioles and midribs. ESFY was detected using simple and
nested polymerase chain reaction (PCR).

In the orchards inspected, 0—4% of trees was infected. This is the first survey to assess the
occurrence of ESFY in commercial plum orchards in Bohemia. The discrepancy between the
occurrence of symptoms and the presence of ESFY will be discussed.

This work was supported by the Ministry of Agriculture of the Czech Republic (project number
QJ1510352).



Interakce Pseudomonas syringae pv. tomato a deficitni vyZivy u rajéete jedlého

The effect of interaction of Pseudomonas syringae pv. tomato and deficient
nutrition on tomato

Marie Skolnikovéa & Petr Skarpa
Mendelova univerzita v Brné, Brno; mar.skolnikova@seznam.cz

V roce 2016 byl zalozen ptresny nadobovy pokus formou hydroponie, jako modelova rostlina
bylo pouzito raj¢e jedlé, odriida Darinka. Rostliny byly po nakliceni na délku kotfene cca 8 cm
péstovany 14 dni v Gplném zivném roztoku, poté byly kultivovany v kompletnim Zivném
roztoku (CN) aroztocich s deficity dusiku (N), drasliku (K), hot¢iku (Mg), vapniku (Ca)
a siry (S). Soucasné byly rostliny inokulovany bakterii Pseudomonas syringae pv. tomato (Pst),
ktera je puvodcem bakterialni teckovitosti rajéete. Inokulace byla provedena ve fazi prvého
pravého listu pouzitim smésné suspenze (kmen 111 a 214) o koncentraci 10° cfu/ml aplikované
pod tlakem 0,5 MPa na adaxialni stranu listii. Po 7 dnech po inokulaci bylo provedeno vizualni
hodnoceni stupné napadeni bakterii Pst, stupent 1 — zdrava rostlina bez ptiznaki, stupen
2 — slaby vyskyt skvrn na listové ¢epeli (3—5 skvrn), stupen 3 — stiedni vyskyt skvrn (napadena
Y listu), stupenn 4 — silny vyskyt skvrn (napadeny 3. listu). Nejvyssi napadeni bylo zjisténo
u rostlin deficitnich na P a Ca, jejich stupen napadeni bakterii Pst (3,4) byl signifikantné vyssi
(p <0,05) v porovnani s rostlinami z CN (1,8). V ramci deficitnich variant se napadeni nejméné
projevilo u rostlin deficitnich na N (2,2), nizky stupent napadeni také vykazovaly rostliny
rostouci v nedostatku Mg (2,4). U vsech deficitnich rostlin byl zaznamenan vyssi stupen
napadeni patogenem Pst neZ u rostlin kultivovanych v tiplném zivném roztoku, deficitni vyZiva
tedy prokazatelné ovlivnila zdravotni stav rostliny a rozvoj patogena.

Vegetation pots experiment was established in the form of an aqueous culture with tomato
variety Darinka. The seeds were sown into a nutrient-free substrate and when the plant roots
reached approximately length 8 cm, they were put into vegetation pots with complete nutrient
solutions. After 14 days, plants were inoculated by bacterial suspension (Pst isolates
111 and 214, concentration 106 cfu/ml) applied under the pressure of 0.5 MPa on adaxial parts
of leaves. Then plants were put into solutions of different composition (complete nutrient
solution, solutions with deficiency of N, P, K, Ca, Mg and S). The level of infection was visually
evaluated by 4-level scale: 1% level — without symptoms, 2" level — 3-5 spots
on the leaves, 3 level — Y of leaf area with spots, 4" level — % of leaf area with spots.
The evaluation was performed 7 days after inoculation. The most infected plants were plants
with P and Ca deficiency, they had significantly higher (p < 0.05) level of infection (3.4)
in compare with CN variant (level of infection 1.8). The lowest level of infection among
deficient variants had plants with N deficiency (2.2), plants with Mg deficiency had also very
low level of infection (2.4). Deficient nutrition significantly involved the level of infection
caused by Pst, all deficient variants had highest level of infection than plants cultivated
in complete nutrition solution.



Vyskyt bakterie Ralstonia solanacearum v povrchovych vodach Ceské republiky

The occurence of bacterium Ralsonia solanacearum in surface waters
of the Czech Republik

Lenka Wasserbauerova & Roman Zavadil

Ustiedni kontrolni a zkuSebni istav zemedelsky, Havlickiv Brod;
lenkawasserbauerova@ukzuz.cz; romanzavadil@ukzuz.cz

Cilem prace byl prizkum a vyhodnoceni vyskytu fytopatogenni bakteric Ralstonia
solanacearum, ptivodce bakterialni hnédé hniloby brambor, v povrchovych vodach Ceské
republiky. Sledovani probihalo na fekach, Labe, Dyje a Morava, a na jejich hlavnich pfitocich
Vv prubéhu sedmi let. Jmenované feky jsou nejCastéji vyuzivany k zavlaze porosti bramboru
a jinych lilkovitych rostlin. V sou¢asné dob& v Ceské republice jsou zamofené tii vodni toky
a postupné dochazi v téchto vodach ke zvySovani koncentrace bakteridlnich bun¢k. Zaroven
S prizkumem povrchovych vod byly odebirdany na zamotfenych lokalitich 1 vzorky
hostitelskych rostlin, kde se potvrdil vyskyt bakteriec u jednoho rostlinného druhu — lilku
potméchuti (Solanum dulcamara).

The aim of my work was survey and evalution of occurence phytopathogenic bacterium
Ralstonia solanacearum, causal agent of brown rot, in surface water of the Czech Republic.
The survey was on the rivers Labe, Dyje, Morava and their main tributaries during 7 years. The
rivers above mentioned are often used for irrigation of potatoes and other solanaceaus plants.
At present there are contaminated three watercourses in the Czech Republic
and the concentration of bacterial cells gradually increases in these waters. At the same time
with the surface water survey, samples of host plants were collected in infested localities
and the presence of bacterium Ralstonia solanacearum was confirmed in one plant species
,,woody nightshade* Solanum dulcamara.


mailto:lenkawasserbauerova@ukzuz.cz
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Ochorenie ¢ervena sypavka ohrozuje Pinus mugo v mestskej vysadbe na Slovensku
Dothistroma needle blight threaten Pinus mugo in urban plantation in Slovakia

Katarina Adaméikoval, Zuzana Janosikoval, Emilia Ondruskoval, Slavomir Adaméik?
& Miriam Kédasi-Horakova?

YUstav ekolégie lesa SAV, Nitra; katarina.adamcikova@ife.sk
2Botanicky uistav, Centrum bioldgie rastlin a biodiverzity SAV, Bratislava

Vyskyt a rozsirenie ¢ervenej sypavky (DNB) sme hodnotili v rokoch 2014-2017 na Pinus mugo
na Slovensku, spolu 55 lokalit v mestskej zeleni, ale aj v prirodzenych porastoch. Symptomy
ochorenia sme zaznamenali na 47 lokalitach len na umelo vysadenych krikoch v mestskej
zeleni. Pritomnost symptémov sme nezaznamenali v prirodzenych ani prirodzene
obnovovanych porastoch. Na zaklade ITS rDNA a pomocou druhovo $pecifickych primerov
boli na ihliciach kosodreviny identifikované oba fytopatogénne druhy r. Dothistroma:
D. septosporum aj D. pini. Po DNA analyze, DNB pozitivnych bolo 238 izolatov a 18 vzoriek
ihlic. Izolaty huby D. septosporum (25 vzoriek analyzovanych) mali ITS sekvencie identické
s D. septosporum z inych krajin Eurdpy a zhodné s ITS haplotypom Ds HAP.1, zastlipené boli
oba pohlavné typy (MAT 1, MAT 2) so slabou prevahou MAT 2. Pomer pohlavnych typov
u D. septosporum bol vyrazne odliSny medzi jednotlivymi lokalitami, od zhodného zastipenia
jednotlivych pohlavnych typov po populacie zastipené vyhradne jednym pohlavnym typom.
D. pini ITS sekvencie (2 vzorky analyzované) boli uréené ako ITS haplotyp Dp_HAP.2.

The occurrence and distribution of Dothistroma needle blight (DNB) on Pinus mugo was
studied in 2014-2017 around the Slovakia. Totally 55 localities were investigated both native
and planted ones. Symptoms of DNB were observed on 47 localities only on planted shrubs
in urban greenery. All these 47 localities were new P. mugo DNB stands. No DNB symptoms
were observed in natural and naturally regenerated plantations. Based on the ITS rDNA operon
and using species specific primers the both phytopathogenic Dothistroma species were
detected: D. septosporum and D. pini. A total of 238 isolates and 18 needle samples were DNB
positive after DNA analyses. Isolates of D. septosporum (25 samples analysed had ITS
sequences identical to D. septosporum from Europe and all were ITS haplotype Ds_ HAP.1;
both mating types (MAT 1, MAT 2) were identified with slight predominance of MAT 2.
The ratio of D. septosporum mating types varies significantly between sites, ranging from
an equal proportion of each mating type to single mating type populations. D. pini ITS
sequences (2 samples analysed) were ITS haplotype Dp_HAP.2.

The research and its presentation were supported by research project VEGA 2/0069/14
and 2/0077/18.



PrehPad rozsirenia ¢ervenej sypavky borovic v arborétach na Slovensku
Insights into distribution of Dothistroma needle blight in arboreta in Slovakia
Katarina Adamc¢ikova, Zuzana Janosikova, Jozef Pazitny & Emilia Ondruskova

Ustav ekolégie lesa SAV, Oddelenie fytopatoldgie a mykolégie, Nitra;
katarina.adamcikova@ife.sk

Na zhodnotenie vyskytu a rozsirenia ochorenia Cervend sypavky borovic, ktoré sposobuju
druhy Dothistroma septosporum a Dothistroma pini, sme vybrali Arborétum Mlynany SAV,
kde rastie 32 roznych druhov borovic.

Terénne prace — odber vzoriek a hodnotenie pritomnosti priznakov ochorenia sa uskuto¢nili
v rokoch 2014 a 2015. Spolu sme zhodnotili vyskyt priznakov na 20 druhov borovic.
Zo stromov, kde boli viditelné priznaky typické pre ochorenie sme odobrali ihlice
na laboratorne analyzy — mikroskopia, priprava Cistych kultar, molekularna identifikacia
druhov.

V Arboréte Mlynany SAV sme vizudlne na zaklade pritomnosti priznakov potvrdili vyskyt
ochorenia ¢ervena sypavka na boroviciach. Ihlice usychali od $picky a na odumretych pletivach
sa  vytvarali prieéne Cervené pruhy obklopujuce cCierne  plodnicky  huby.
Z odobratych syptomatickych ihlic sme ziskali 78 kultar, z ktorych druhovo S$pecifickymi
primermi sme ako Dothistroma identifikovali 68 z nich. Zaznamenali sme pritomnost’ oboch
druhov: D. septosporum aj D. pini. 23 kultar a 3 vzorky ihlic boli D. septosporum pozitivne
a 43 kultur a 2 vzorky ihlic boli D. pini pozitivne. Ochorenie sme identifikovali na 11 druhoch
borovic: Pinus aristata, P. cembra, P. coulterii, P. densiflora, P. jeffreyi, P. flexilis, P. mugo,
P. nigra, P. ponderosa, P. schwerinii a P. sylvetris.

To assess the distribution of Dothistroma needle blight in Arboreta in Slovakia the Arboretum
in Mlynany was selected, where 32 different pine species are planted.

The field work, which consists of sampling and disease symptoms evaluation, was realised
in 2014-2015. In total 20 different pine species were evaluated. From trees, where typical
symptoms were visible, samples were collected for laboratory analyses — microscopy, culture
preparation, molecular identification of Dothistroma species.

The presence of Dothistroma needle blight has been detected in Arboretum in Mlynany
visually based on presence of typical disease symptoms: needles started dry from the tip, in the
necrotic part transverse red bands form with black fruiting bodies. From collected needles
78 cultures were obtained in total and subsequently 68 were identified as Dothistroma pathogen
using species and mating specific primer. Both, D. septosporum and also D. pini have been
determined. As D. septosporum positive 23 fungal cultures and 3 needle samples were
identified, 43 cultures and 2 needle samples were D. pini positive. The disease has been reported
from 11 pine hosts: Pinus aristata, P. cembra, P. coulterii, P. densiflora, P. jeffreyi, P. flexilis,
P. mugo, P. nigra, P. ponderosa, P. schwerinii and P. sylvetris.

The research and its presentation were supported by research project VEGA 2/0069/14
and 2/0077/18.



Rozdiely v rezistencii slovenskych klonov jaseiov vo¢i hube Hymenoscyphus fraxineus

The differences in resistance of Fraxinus excelsior and Fraxinus angustifolia clones
to Hymenoscyphus fraxineus

Katarina Adamcikova, Katarina Pastir¢akova, Jozef Pazitny & Miriam Kadasi-Horadkova

Ustav ekoldgie lesa SAV, Oddelenie fytopatologie a mykolégie, Nitra;
katarina.adamcikova@ife.sk

Hymenoscyphus fraxineus je fytopatogénna huba, ktora spdsobuje odumieranie jasena $tihleho
(Fraxinus excelsior) a v niektorych castiach Europy aj jasena uzkolistého
(F. angustifolia). Odumieranie jasefiov je vazne ochorenie, ktoré ma za nasledok hromadné
odumieranie jedincov ohrozujuce existenciu rodu Fraxinus na nasom kontinente.
Pre zachovanie jaseiia v eurdpskych lesoch sa zda byt vyznamna predovsetkym odolnost’
individuadlnych stromov. Cielom $tadie bolo zistit' nachylnost vybranych klonov jasenov
rastiucich v semennom sade Trstice vo¢i patogénnej hube H. fraxineus, zistit’ pripadné rozdiely
v rezistencii klonov F. excelsior a F. angustifolia, ktoré sa vyuzivaji ako zdroj semien,
a nasledne na produkciu sadenic. Vysledky s$tadie in situ naznaCuji rozdiely
v odolnosti hodnotenych klonov jasefiov voci ochoreniu. Tieto rozdiely existuju nielen
v ramci druhu F. excelsior, ale aj u F. angustifolia. Porovnanim dvoch druhov boli podstatne
véacésie nekrozy zaznamenané na F. angustifolia ako na F. excelsior. Ur¢ili sme klony, ktoré
vykazuju urcity stupeit odolnosti voci Studovanému patogénovi.

Prispevok vznikol vd’aka finan¢nej podpore VEGA projektu 2/0062/18.

The fungus Hymenoscyphus fraxineus is responsible for dieback of common ash (Fraxinus
excelsior) and in some parts of Europe also of narrow-leaved ash (F. angustifolia). This is
an emerging disease, which results in massive tree mortality, threatening the existence
of Fraxinus over the continent. Moreover, the resistance of individual trees seems to be
important for the maintenance of ash in European forests. The aim of this study was
to identify the susceptibility of selected ash clones planted in the seed orchard in Trstice against
the pathogen H. fraxineus, to determine any differences in resistance to H. fraxineus between
F. excelsior and F. angustifolia clones used as a seed source and subsequently for seedling
production. These differences exist not only in F. excelsior, but also
in F. angustifolia. Longer necroses were formed in F. angustifolia than in F. excelsior. Some
clones exhibiting some resistance to the pathogen were identified.

This study was supported by the Scientific Grant Agency of the Ministry of Education
of Slovak Republic and the Slovak Academy of Sciences, project VEGA No. 2/0062/18.



Vyskyt patogenii na okrasnych dievinach ve $kolkach Ceska republiky

The occurence of ornamental plants pathogens in nurseries in the Czech Republic
Marie Bartikova & Ivana Safrankova

Mendelova univerzita v Brné, Brno; xbartikl@mendelu.cz

Okrasné¢ dieviny patii v soucasné dob¢ k vyhledavanému zbozi, jehoz kvalita je Casto negativné
ovlivnéna patogeny a Skudci, ktetfi nejen snizuji estetickou hodnotu a prodejnost rostlin, ale
I vyznamné zvysuji naklady na produkci. Cilem vyzkumu bylo zjistit vyskyt a rozsifeni
patogeni u vybranych druhd okrasnych dievin v okrasnych Skolkdch na Moravé
a v Cechach. Priizkum byl provadén b&hem let 2016-2018 ve 13 $kolkach okrasnych dfevin.
Ve vsech letech sledovani byl zaznamenan vyskyt padli na druzich r. Acer, Amelanchier,
Berberis, Catalpa, Lonicera, Quercus, Ribes, Spiraea aj. Casny vyskyt padli vyzaduje
opakované fungicidni osetfeni a zvysuje naklady. Kazdoro¢né byl zaznamenan i vyskyt bakterie
Pseudomonas syringae, piedevSim na druzich rodu Syringa, Magnolia, Cornus
a Forsythia, a dale houby Stigmina carpophila na Prunus laurocerasus. Na druzich r. Buxus
bylo zaznamenano rozsiteni patogena Cylindrocladium buxicola a Volutella buxi, a to jak
na intenzivné zalévanych mladych kontejnerovych rostlinach, tak na viceletych kulturach
ve volné pudé. V soucasné dobé registrované fungicidy nevykazuji dostate¢nou t¢innost proti
témto houbam.

V jednotlivych letech byl zaznamenan ojedinéle i vyskyt Peronospora harioti na
Buddleja sp., u mladych rostlin Euonymus fortunei vyskyt Cylindrocladiella parva a
Colletotrichum spp. Pouze v r. 2017 byl zaznamenan na importovanych sazenicich Forsythia
vyskyt Fusicladium sp.

Ptispévek byl podpofen projektem IGA SP2180491/2101/219

Ornamental plants are currently sought-after goods. Their quality is often negatively affected
by pathogens and pests, thereby reduce the aesthetic value and marketability of plants
and significantly increasing the costs of the plants by the suppression of the pathogens.
The aim of the research was to determine the occurrence and spread of pathogens on selected
ornamental plant species in tree nurseries in Moravia and Bohemia. The survey was conducted
during the years 2016-2018 in 13 nurseries of ornamental trees and shrubs. In all years, the
occurrence of mildew was recorded on the species Acer, Amelanchier, Berberis, Catalpa,
Lonicera, Quercus, Ribes, Spiraea and others. The early occurrence of mildew requires
repeated fungicide treatments and therefore increases costs. The occurrence
of the bacteria Pseudomonas syringae, especially on Syringa, Magnolia, Cornus
and Forsythia and as well es the fungus, Stigmina carpophila on Prunus laurocerasus were
detected every year. On the Buxus spp., the spread of the pathogens Cylindrocladium buxicola
and Volutella buxi has been reported, both on intensively irrigated young container plants as
well as on multi-annual cultures in open-field environments. Currently registered fungicides do
not show sufficient efficacy against these fungi.

In individual years, the occurrence of Peronospora harioti on Buddleja sp. was recorded.
On young plants of Euonymus fortunei, the occurrence of Cylindrocladiella parva and
Colletotrichum sp. was detected. Only in 2017, the occurrence of Fusicladium sp. was recorded
on imported plants of Forsythia.

The research was supported by IGA SP2180491/2101/219.



Vyskyt sivej Skvrnitosti sine¢nice ro¢nej na Slovensku

Occurrence of Phomopsis stem canker on sunflower in Slovakia

Peter Bokor, Adriana Hlavinova & LCudovit Cagan

Slovenska polnohospodarska univerzita v Nitre, Nitra, peter.bokor@uniag.sk

V rokoch 2010 az 2017 sme hodnotili vyskyt sivej Skvrnitosti slnecnice a epidemiologiu
patogéna Diaporthe helianthi (Phomopsis helianthi), ktory toto ochorenie slne¢nice sposobuje.
Vyskyt sivej Skvrnitosti slnenice sme sledovali na roznych lokalitich, hlavne v oblasti
juhozapadného a vychodného Slovenska. Rastliny sme hodnotili po odkvitnuti v rastovej faze
dozrievania, Vv mesiacoch august aseptember. Pocet rastlin infikovanych patogénom
D.  helianthi sa v  jednotlivych  rokoch  menil, hlavne v  zavislosti
od poveternostnych podmienok v danom roéniku. V rokoch 2008-2010 sme zaznamenali vyssi
vyskyt sivej Skvrnitosti slnecnice a na troch lokalitach pocet infikovanych rastlin bol vyssi ako
70 %. Vel'mi nizky vyskyt tohto ochorenia sme zaznamenali v rokoch 2013-2016, ked” sme
Vv porastoch slnecnice rastliny infikované patogénom D. helianthi nezaznamenali, alebo
zaznamenali len vo vel'mi malej miere (0-2 %). Potvrdili sme, Ze infekcia rastlin patogénom
D. helianthi arozsirenie sivej Skvrnitosti v porastoch slneCnice zavisi najmé
od Ghrnu zrazok v mesiacoch maj a jal. Najmd v rokoch svhodnymi poveternostnymi
podmienkami pre rozsirenie askospor a infekciu rastlin moze patogén D. helianthi spdsobit’
vazne Skody v porastoch slnecnice.

The aim of the research was to evaluate the occurrence and epidemiology
of Phomopsis stem canker caused by Diaporthe helianthi (Phomopsis helianthi) on sunflower
in Slovakia. D. helianthi epidemiology was studied in sunflower fields at localities
of the Southwest Slovakia (Nitra and Trnava region) and the Southeast Slovakia (KoSice region)
during eight years (2010-2017). Plants were evaluated after flowering during August and
September. During eight years the number of plants infected by D. helianthi varied depending
on weather factors. The occurrence of pathogen D. helianthi was higher
in the Southeast Slovakia in compare with Southwest Slovakia. In 2008 and 2010 the level
of infection exceeded 70 % was recorded at three localities. During 2013-2016 the number
of infected sunflower plants by D. helianthi was very low and achieved 0-2 % at most localities
of Slovakia. It was found that number of infected plants caused by D. helianthi significantly
depended on the locality and year. It was concluded that the level of plant infection caused by
D. helianthi was influenced especially with higher precipitation during May to July, which
supports the maturation and  dissemination of ascospores. The  results
of D. helianthi occurrence investigation point out on great importance of stem canker in
sunflower fields and higher harmfulness, mainly in connection with suitable weather
conditions.



Hodnoceni rezistence Botrytis cinerea k fungicidnim latkim mikrotitraé¢ni
spektrofotometrickou metodou

Resistance assessment of Botrytis cinerea to fungicide substances through microtiter
spectrophotometric test

Jana Brozov4, Jaroslav Salava, Jana Palicova, Tereza Neubauerova & David Novotny
Vyzkumny ustav rostlinné vyroby v.v.i., Praha-Ruzyné; brozova@vurv.cz

Podle metodiky, doporuc¢ené Fungicide resistence action committee (FRAC), bylo
z pozemku plosné odebrano cca 20 plodi jahod napadenych plisni Sedou (Botrytis cinerea).
Monosporické izolaty patogena byly inkubovany v termostatu pii 18 °C a 12 hod svétla
po dobu 6-10 dni. Vyprodukované spory byly setfeny, pievedeny do tekutého média
a sporova suspenze byla upravena na hustotu 2x10%ml.

Byla ptipravena fedici fada obsahujici 10; 3; 1; 0,3; 0,1; 0,03; 0,01; 0 pg fungicidni latky/ml
média. Do kazdé jamky mikrotitracni desticky bylo napipetovano 140 pl roztoku média
s prislusnym obsahem fungicidni latky a 60 pl sporové suspenze. Kazdé fedéni bylo zalozeno
ve 3 opakovanich vcetné slepé kontroly bez fytopatogena, pouze s kultivatnim médiem.
Mikrotitracni desticky byly inkubovany na tiepacce (500 rpm) 6 dni v plastovém obalu
pii 18 °C. Rist houby byl nasledné méfen readerem mikrotitracnich desti¢ek
pti 405 nm. Pomoci pocitac¢ového programu BioStat 6 byly vypocitany hodnoty EDso pro kazdy
hodnoceny izolat patogena.

Byly zjistény prikazné rozdily v ucinnosti testovanych fungicidnich latek (iprodion,
pyraclostrobin, pyrimethanil) na potlatovani rustu izolati ziskanych z jednoho pozemku.
Izolaty byly nejméné citlivé k pyrimethanilu a nejvice k pyraklostrobinu. Ptesto se ke kazdé
testované latce objevilo ptiblizné 20 % izolath vykazujicich vyssi stupen rezistence.

According to the methodology of FRAC (Fungicide Resistance Action Committee), twenty
pieces of strawberry fruit damaged by grey mold (Botrytis cinerea) were picked up from every
fields. Single spore isolates were incubated at 18 °C under 12 h light for 6-10 days.
The spores were harvested and spore suspensions were adjusted to 2x10%/ml.

Fungicide ingredients were used in the microtiter assays: 10; 3; 1; 0,3; 0,1; 0,03; 0,01;
0 ng. For each other isolate and fungicide concentration, three replicate wells were used and
three replicate were used as blanks. Fungicide solution (140 pl) and spore suspension (60 pl)
were mixed in 96-well microtiter plates. Six days after inoculation the growth was measured
in a photometer at 405 nm. The EDso was determined for each isolate.

The significant differences between isolate sensitivity to fungicide ingredients (iprodion,
pyraclostrobin, pyrimethanil) were found in one field. The isolates were the least sensitive to
pyrimethanil and the most sensitive to pyraclostrobin.

Supported by the Ministry of Agriculture of the Czech Republic, institutional support MZE-
RO0418.
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Utinnost tfi fungicidi na feské izolaty Leptosphaeria maculans

Effects of three fungicides on Leptosphaeria maculans isolates collected in the Czech
Republic

Olufadekemi Fajemisin, Jana Mazakova & Pavel Rysanek

Czech University of Life Sciences Prague, Department of Plant Protection, Prague-Suchdol;
fajemisin@af.czu.cz

Leptosphaeria maculans (Ces & de Not) (anamorph: Phoma lingam) is one of the most
devastating diseases of oilseed rape. In controlling this disease, fungicide use has been proven
to be very effective. However, intensive and continuous use of a fungicide can lead to an
increase in resistant individuals in L. maculans populations. It is therefore necessary to
continuously monitor commonly used fungicides to know how effective they are and gain
insight into potential resistance problems. The objective therefore was to determine
the efficacy and level of sensitivity of different fungicides against individual Leptosphaeria
maculans isolates.

About 500 single pycnidium isolates were collected from 129 leaves in 45 oilseed rape
producing locations in the Czech Republic. Once these isolates were confirmed to be L.
maculans using species-specific primers, they were tested on fungicide amended agar at six
concentrations: 0, 0.001, 0.01, 0.1, 1 and 10 pug/ml and were then stored in the dark at 20 °C for
14 days. Fungicides used included Tetraconazole, Boscalid and Trifloxystrobin. ECso values
were then calculated.

Preliminary results showed that generally, ECso values ranged from 0.09 pg/mL to 66.13
ug/mL. There are marked differences between the sensitivities of the fungicides. Tetraconazole
was the least sensitive fungicide with ECsp values between 0.8 pg/mL and 66 pg/mL while
Boscalid was the most sensitive with ECsp value between 0.09 ug/mL and 0.49 pg/mL.
Trifloxystrobin however had an ECsp value range of between 0.26 pg/mL and 12.40 pg/mL.
Some isolates amended with the same fungicide (Tetraconazole) also showed different
sensitivity levels. These results show that resistance of some L. maculans isolates may have
already begun with Tetraconazole.

Supported by Project No QK1710397 (NAAR) and 20182017 (GA CULS Prague).



Aktualni vyskyt rzi travni v Ceské republice

Present wheat stem rust incidence in the Czech Republic

Alena Hanzalova

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

Vyskyt rzi travni (Puccinia graminis f.sp. tritici) na pSenici v poslednich nékolika letech roste
v Ceské republice i v Evropé. Dlouhodobé je u nas zastoupeno velmi malo odrtid odolnych
ke rzi travni.

Skodlivost rzi travni je vysokd, nebot napadi kromé listd a klasti i stébla, dochazi
k pferuseni transportu vody a zivin v rostliné. Vyznamnéjsi vyskyty ras s novou virulenci se
v Evropé objevuji v poslednich vegetacnich sezoénach. Rozsifuje se zde rasa Digalu a skupina
ras oznacend jako Clade I-IV. Tyto rasy maji Siroké spektrum virulence, napadaji napt. gen
Sr38, ktery nese fada u nas registrovanych odrud. Zda dojde k vét§imu rozsifeni novych ras
u nas je otdzkou soucinnosti fady faktord, at’ uz jsou to faktory klimatické, nebo naptiklad
pestovani nachylnych odrid.

Ve vegetaéni sezéné 2017 byly vzorky rzi travni na pienici ziskany z 15 lokalit v Ceské
republice. Z listovych vzorkt byly ziskany monopustulové izolaty a zkouseny na souboru téméf
izogennich liniich (NILs) s geny Sr5, Sr11, Sr36, Sr9a, Sr24, Sr21, Sr6, Srob, Sr9d, Sr31, Sr9e,
Sr8a, Sr30, Sr10, Sr38, Sr7b, Sr9g, Sr17, SrTmP, SrMcN. Ke v§em testovanym izolatim byly
ucinné geny Sr24 a Sr31. VétsSina izolath z priazkumu v roce 2017 vykazuje avirulenci na 4 az
9 diferenciacnich odrtidéach (7 v priméru).

Ve sklenikovych pokusech bylo zkouSeno 49 u nas registrovanych odrid pSenice
na odolnost k novym patotyptim rzi travni, které byly ziskany izolaci z listovych vzorkl z celé
CR v roce 2017. Ze souboru odriid bylo k 6 zkousenym rasam zcela nachylnych 15 odriid ozimé
pSenice, 7 odrid bylo ke v§em rasam odolnych.

Incidence of stem rust (Puccinia graminis f.sp. tritici) on wheat in the Czech Republic,
as well as in Europe is increasing in the last years.  Less registered wheat cultivars possess
resistance to stem rust than to other rusts.

Yield losses caused by stem rust can be very high. Incidence on leaves and especially stems
limits the supply of water and mineral nutrition in the plant. Novel races appeared. Digalu and
races grouped in several marked Clades 1-VI are spreading. These races have
a broad virulence spectrum, overcome gene Sr38, possessed by many cultivars grown in our
country. Incidence and spread of these races in our country will depend on several factors as
climate changes or grown susceptible wheat cultivars.

In the vegetation season 2017 samples of stem rust on wheat leaves were obtained from
15 localities in the Czech Republic. Single pustule isolates from these samples were tested on
near isogenic lines (NILs) possessing following genes — Sr5, Sr11, Sr36, Sr9a, Sr24, Sr21, Sr6,
Sr9b, Sr9d, Sr31, Sr9e, Sr8a, Sr30, Sr10, Sr38, Sr7b, Sr9g, Sr17, SrTmP, SrMcN. Stem rust
resistance genes Sr24 and Sr31 were effective to all tested isolates. Most tested isolates were
avirulent on 4-9 (on the avererage 7) tested near isogenic lines.

In the greenhouse trials we tested 49 registered cultivars for resistance to novel races of
stem rust. Rust samples applied for inoculation were isolated from infected leaves originating
from different locations in the Czech Republic in the year 2017. To all tested 6 races
15 cultivars were susceptible 7 cultivars resistant.

Tento p¥ispévek byl zpracovan za podpory projektu MZE CR RO0418.
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Interaction of fungicides with Fusarium species spectrum on wheat heads
Interakcie fungicidov s druhovym spektrom fuzarii pri fuzariéze klasu pSenice
Kamil Hudec, Jana Kic¢inova & Milan Mihok

Slovak Agricultural University, Nitra; kamil.hudec@uniag.sk

Fusarium head blight (FHB) is aserious disease causing yield losses and mycotoxin
contamination of yield of cereals. The study was aimed on interaction of fungicides with
Fusarium species on winter wheat heads under natural infection. Six fungicides were applied
to the wheat ears at beginning of blossom. The FHB symptoms, fungicide efficacy
and Fusarium species spectrum were analyzed on heads. The efficacy of tested fungicides
against FHB varied between 60-88 %. The most effective was prothioconazole
+ tebuconazole with prothioconazole + fluoxastrobin, followed by dimoxystrobin +
cyproconazole, metconazole, propiconazole + cyproconazole, and prochloraz + tebuconazole.
The influence of fungicide treatment on yield was different in both the years. Particular
increasing of yield was not in correspondence with fungicide efficacy against FHB. In years
with low infection pressure of leaf and head pathogens, the yield were increased by strobilurin
green effect only.

Mycological analysis of infected ears showed, that Fusarium species spectrum was very
different in both the years. Eight Fusarium species were associated with FHB on heads
in year 2011 — F. graminearum, M. nivale, F. culmorum, F. avenaceum, F. poae,
F. sporotrichioides, F. semitectum, and F. equiseti. The species spectrum was narrower in year
2012, only five species were isolated: F. graminearum, M. nivale, F. avenaceum,
F. culmorum. F. graminearum was the most frequent species in both the evaluated years,
followed by M. nivale, F. avenaceum, F. culmorum, and F. poae.

F. graminearum was the most frequent causal agent of FHB, followed by M. nivale,
F. avenaceum, F. culmorum, and F. poae. Fungicide treatment by prothioconazole +
tebuconazole, metconazole, prothioconazole + fluoxastrobin, tebuconazole significantly
eliminated F. graminearum from infected heads. Occurrence of M. nivale in heads was
significantly increased by all fungicides in comparison with untreated check. The results
showed that the application of triazole fungicides could increase the occurrence of less
susceptible species in ears, especially M. nivale. The multi-pathogen origin of FHB
and selective efficacy of fungicides could be one of the most important factors causing variable
efficacy in agricultural practice.



Monitoring rezistence Venturia inaequalis ke strobilurinovym fungicidim pomoci
metody real-time PCR

Monitoring of Venturia inaequalis resistance to strobilurine fungicides by real-time PCR
Pavlina Jaklova, Jana Kloutvorova & Radek Cmejla

Vyzkumny a $lechtitelsky uistav ovocnarsky Holovousy s.r.o., Holovousy;
pavlina.jaklova@vsuo.cz

Byla vyvinuta metoda kvantitativni detekce bodové mutace v mitochondrialnim genu Cyt-b,
ktera vede k zaméné glycinu v pozici 143 za alanin. Byly odebirany vzorky populaci
V. inaequalis z riznych lokalit Ceské republiky a typti vysadeb. Nasledné byla provedena
izolace DNA ze suspenze 10 mil. spor V. inaequalis pomoci kitu Plant SV mini kit (GeneAll).
U produkénich vysadeb se procentické zastoupeni mutované varianty genu pohybovalo
VvV rozmezi 76,69-100 %, a vzorky populaci Ize tak povazovat za rezistentni ke strobilurintim.
VétSina péstiteld uvadi, Ze pouzivani téchto piipravkl vyrazné omezili, avSak jejich
pravidelnym, i kdyz omezenym pouzivanim podporuji vysoky vyskyt mutace. V populacich
V. inaequalis nadale Gispésné preziva mutovana forma genu, a pokud by se opét zacaly pouzivat
strobiluriny v sélo aplikacich, doslo by k jejich totalnimu selhani. Coz potvrzuje, ze rezistence
ke strobilurinlm je stabilni, a 1 po vylouceni selek¢éniho tlaku vyskyt mutace
v populaci dlouhodobé pietrva. Vysledkem této studie je prehled o zastoupeni citlivych/
rezistentnich populaci houby ke strobilurinovym fungicidim v jednotlivych vysadbach
a péstitelé mohou tyto poznatky vyuzit v praxi pro zvoleni vhodnych ochrannych opatieni proti
strupovitosti.

Vysledek byl ziskan za finanéni podpory MSMT v ramci programu NPU I-LO1608
a NAZV QJ1510353.

To introduce a real-time PCR method for a quantitative detection of a point mutation
in the mitochondrial gene Cyt-b that leads to Glyl43Ala substitution. This mutation results
in resistance of Venturia inaequalis to strobilurin fungicides. Using this method, samples
of fungus populations are tested. Spore samples of V. inaequalis were collected from different
locations in the Czech Republic and orchard types. DNA isolation from the suspension
of 10 million spores was carried out using Exgene Plant SV mini kit (GeneAll). A real-time
PCR method was developed to allow a precise quantification of G143A mutation
in V. inaequalis spores which are commonly taken from orchards to determine the presence
of resistance to fungicides. In production orchards, the percentage of mutant variant
of the gene Cyt-b varied from 76.69-100 %, and population of V. inaequalis could thus be
considered as resistant to strobilurins. Growers strongly reduced usage of this type
of fungicides. Although with regular but limited usage of strobilurins growers supports
the high incidence of mutation. The mutated form of V. inaequalis survives successfully
in population, because mutated individuals have high fitness. If should there be a situation that
once again strobilurins will be used in solo applications, their total failure will occur.
This confirms that resistance to strobilurins is stable and, after exclusion of selective pressure,
mutation persists in the population in the long term. A benefit for growers is knowledge
of the state of susceptibility of V. inaequalis populations in their orchard. This information is
an important source for choosing suitable management strategy of plant protection.



Vliv vybranych fungicidi na vyskyt listovych skvrnitosti u jilku vytrvalého
Influence of selected fungicides on leaf spot occurrence of Perennial Ryegrass
Radek Machac

OSEVA vyvoj a vyzkum s.r.0., Zubri; machac@oseva.cz

V dvouletych polnich pokusech na pozemcich Vyzkumné stanice travinarské v Zubii byl
sledovan vliv vybranych fungicid a terminu aplikace na vyskyt listovych skvrnitosti druhu
Pyrenophora lolii Dovaston u jilku vytrvalého (Lolium perenne L.), diploidni odrudy Olaf.
Fungicidy byly aplikovany ve fazi konec sloupkovani (BBCH 39) nebo v poloviné metani
(BBCH 55). Hodnoceni napadeni bylo stanoveno stupnici 9—1, kde hodnota 9 predstavuje zcela
zdravy porost a hodnota 1 znamena kompletn€ napadena listova plocha. Na neosetiené kontrole
bylo napadeni v obdobi rané mlé¢né zralosti (BBCH 73) v rozsahu 5-6. V druhém terminu
hodnoceni (pted sklizni, BBCH 87) bylo napadeni mirn¢ vyssi (4-5). Z testovanych variant
byly listové skvrnitosti nejlépe potlacovany fungicidy Amistar Xtra (azoxystrobin
+cyproconazole), kombinaci Horizon 250 EC (tebuconazole) s naslednou aplikaci Amistar Xtra
a Priaxor EC (fluxapyroxad-+pyraclostrobin), kdy napadeni v prvnim terminu hodnoceni bylo
mezi 8-9 a v druhém terminu hodnoceni mezi 7 a 8. Nejmensi ti¢innost (6—7) naopak vykazoval
biologicky ptipravek Polyversum (Pythium oligandrum). Pii aplikaci ve fazi koenc sloupkovani
bylo dosazeno vyssi t¢innosti nez pti aplikaci ve fazi plného metani. Aplikace fungicidii méla
pozitivni vliv 1 na vynos obilek jilku, kdy vprvém roce testovani doslo
ke zvyseni vynosu o 8-15 % a v druhém roce dokonce o 15-25 %.

On two-year field trials conducted in Grassland Research Station at Zubii, the influence
of selected fungicides and term of application on occurrence leaf spot caused Pyrenophora lolii
Dovanson on Perennial Ryegrass (Lolium perenne L.), cv. Olaf was observed. Fungicides were
to be applique at flag leaf stage (BBCH 39) or middle of heading (BBCH 55). Evaluation of
leaf spot attack was rated by scale 9-1, where value 9 presents no attack
and value 1 means completely attacked leaf area.  Evaluation of leaf spot attack was made
in early milk stage (BBCH 73), where on untreated control in the range 5-6. Leaf spot attack
on untreated control in hard dough (BBCH 87) was in the range 4-5. Best results in leaf spot
repression show fungicides Amistar Xtra (azoxystrobin+cyproconazole), Priaxor EC
(fluxapyroxad+pyraclostrobin) or Horizon 250 EC (tebuconazole) with subsequent application
of Amistar Xtra. When leaf spot attack were in the range 8-9 (first date
of evaluation) or 7-8 (second date of evaluation). On the contrary, weakest effectiveness
(in the range 6-7) showed biologic preparative Polyversum (Pythium oligandrum). Generally,
application of fungicides at flag leaf stage was more efficient than application at middle
of heading. Application of fungicides had good effect on seed production of Perennial Ryegrass.
In first trial year were observed increasing of seed yields in 8-15 % and in second trial year in
15-25 % thanks to fungicide application.

The research was supported by the Ministry of Agriculture CR, NAZV, project
no. QJ 1510121.
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Stanoveni rezistence patogenu jabloni Venturia inaequalis K triazolovym fungicidiim

Determination of resistance of the pathogen of apple trees Venturia inaequalis to triazole
fungicides

Marie Manasova, Miloslav Zouhar, Jana Wenzlova, Jana Mazakova & Pavel RySanek
Ceskd zemédélskd univerzita v Praze, Praha-Suchdol; manasova@af.czu.cz

Produkce jablek ma v Ceské republice bohatou tradici, jeji podil na celkovém objemu ovoce
u nas ¢ini témef 70 %. V nasich podminkach, i v celosvétovém méfitku, je ovSem limitujicim
faktorem pro péstovani jabloni i jejich udrzitelny vynos, onemocnéni nazyvané strupovitost
jabloni, jejimz puvodcem je houbovy patogen Venturia inaequalis. Pfi zanedbani nebo selhani
ochrany mutize patogen zpusobovat ztraty 70 % i vice. Ochrana proti tomuto patogenu je
zalozena na kombinaci oSetfeni kontaktnimi a systémovymi fungicidy. Nejcastéji pouzivané
systémové pripravky patfi do skupin strobilurini a triazoll, proti obéma skupinam ucinnych
latek jiz byla prokézana ve svété rezistence.

Zakladni metodou stanoveni rezistence je test na otravenych agarovych plotnach, kde
do agaru je ptidana G¢inna latka testovaného fungicidu v pfedem stanovené koncentracni fadé.
Tento test je presny, ale velice pracny a casové naro¢ny. Alternativou pro testovani
pro vybrané ucinné latky ze skupiny triazolovych fungicidl je vyuZziti méteni relativni exprese
genu CYPS1A1 proti reportérovému genu Actinu pomoci metody RT-qPCR. Na nasem
pracovisti bylo otestovano obéma metodami 21 monosporovych izolatt Venturia inaequalis
ziskanych z riznych mist Ceské republiky a bylo zjisténo, ze metoda RT-qPCR je vhodna
pro vétsinu ucinnych latek ze skupiny triazoli, s vyjimkou ucinné latky myclobutanil, na jejiz
rezistenci nema exprese tohoto genu zadny vliv.

Production of apples has a rich tradition in the Czech Republic; its share in the total volume
of fruit in our country is almost 70 %. In our conditions and on a worldwide, the limiting factor
for the cultivation of apple trees and their sustainable yield is the disease of apple scab, which
is caused by the fungal pathogen called Venturia inaequalis. In the case of failure
or omission of plant protection, this disease can cause yield loss about 70 % or more. Protection
against this pathogen is based on the use of a combination of contact and systemic fungicide
treatments. Most commonly wused systemic fungicides belong to the groups
of strobilurin and triazoles, against both of active substances groups has already been described
resistance worldwide.

The basic method of resistance determination is the agar plate’s test where the active
substance of tested fungicide is added into the agar in predetermined concentrations. This kind
of test is rather accurate but very laborious and also time-consuming. An alternative
to this test for selected active substances from the group of triazole fungicides is the use of the
measurement of the relative expression of the CYP51A1 gene against the Actin reporter gene
using the RT-gPCR method. In our department, 21 monosporal isolates of Venturia inaequalis,
which were obtained during monitoring at different parts of the Czech Republic, were tested
for resistance by both methods mentioned above, and it was found that
the RT-gPCR method is suitable for most active substances from the triazole group with
the exception of the myclobutanil.

Tato prace vznikla v ramci projektu NAZV QJ1510353 Zvyseni efektivity postupii ochrany
jabloni proti strupovitosti.



Fungicidna rezistencia Cercospora beticola na Slovensku

Fungicide resistance of Cercospora beticola in Slovakia
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The fungus Cercospora beticola Sacc. is the most destructive foliar disease of sugar beet (Beta
vulgaris) worldwide. This plant pathogen causes Cercospora leaf spot disease, which is
significant economic problem for growers of sugar beet. The correct timing of fungicide
application is one of the most effective way to manage Cercospora leaf spot disease.
The frequent application of fungicides with the same mode of action increase a risk
of development of resistant strain to this group of fungicides. Identification of fungicide
resistance in C. beticola population is possible only by using of laboratory testing
of the fungus isolates. The aim of tis work was to evaluate the level of Cercospora beticola
resistance to the fungicides in various localities of Slovakia. A selected media such as PDA
(potato dextrose agar), V8 juice, SBLEA (sugar beet leaf extract agar), TE (tomato extract),
AWSBL (agar with sugar beet leaf) were used to determine the morphological character
of the cultures. The results demonstrated, that on various nutrition media the growth and
sporulation of Cercospora beticola isolates were different. Optimal temperature for mycelia
growth was recorded at 25 °C for all of nutrition media. The most optimal growth rate was
achieved on SBLEA (2,732 mm/day). Mycelial diameter of colony at SBLEA was 73,25 mm
after 25 days at 25 °C. After 11 days, the fungus growth was almost stopped on V8 juice.
The highest production of the spores was achieved on TE (2,13.104 spores.ml?). The lowest
sporulation was recorded on V8 juice (0,27.104 spores.ml™).

Results of sensitivity test to fungicides of Cercospora beticola population showed, that the
lowest average Pl value on all of localities by concentration 200 | water/ha among tested
fungicides was recorded by active ingredient thiophanate-methyl (Pl = 51.49 %), but
combination of thiophanate-methyl + tetraconazole achieved very high efficacy against
C. beticola (P1 =92.45 %). Picoxystrobin achieved the lowest inhibitory effect at concentration
1 000 (PI = 36.40 %) and 400 | water/ha (Pl = 45.62 %). Lower susceptibility of pathogen was
found by difenoconazole. Inhibitory effect of difenoconazole varied from 45.23 to 63.28 %.
The highest average inhibitory effect was observed by combination active ingredients
prochloraz + propiconazole. The fungicide achieved great results, the inhibitory effect ranged
from 83.83 to 100 % at all isolates. The high sensitivity of C. beticola isolates was observed
also in single-site fungicide with the active ingredient tetraconazole. Pl values of tetraconazole
were only slightly lower than for multi-site fungicide (prochloraz + propiconazole). Pl for
tetraconazole ranged from 81.18 to 93.63%.

This study confirmed occurrence of resistant Cercospora beticola strains to thiophanate-
methyl, picoxystrobin and difenoconazole in Slovakia. Number of resistant strains was
regionally different. The highest number of resistant strains of C. beticola was recorded in
localities Dolne Saliby and Senec (20 %). All of tested isolates were sensitive to all fungicides
only in localities Oslany and Hronovce.



Vyskyt patogenii na vybranych odridach rizi

The occurrence of roses‘ pathogens on Rosa species

Eligka Novakova & Ivana Safrankova
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Ruze paii celosvétove k nejrozsirenéjSim druhtim okrasnych rostlin, jejichz vzhled je mnohdy
negativné ovlivnén patogeny, nebo $kiidci. V letech 2017—2018 byl v Ceské republice provadén
vyzkum vyskytu patogenii r. Rosa. Vybrany byly 3 lokality — Rozarium AV CR v Prihonicich
(295 m n. m., o teplota 8,1 °C, ¢ uhm srazek 580 mm), Narodni genofondova kolekce ruzi
v Rajhrad¢ (202 m n. m., o teplota 8,7 °C, @ thr srazek 490 mm) a Rozarium botanické zahrady
v Olomouci (212 m n. m., o teplota 8,3 °C, o thrn srazek 600 mm). Identifikace patogent byla
provedena na zakladé¢ morfologickych znakl. Na vSech lokalitach byl zaznamenén vyskyt
Marssonina rosae (puvodce ¢erné listové skvrnitosti rize). Nejvyssi intenzita napadeni byla
zaznamenana u odrid ‘Prithonice’, "Annapurna’a "Atoll’, které patii do skupiny cajohybridi.
Na ketovych ruzich (Cajohybridy a floribundky) byly identifikovany rzi r. Phragmidium
(Ph. murconatum, Ph. tuberculatum a Ph. rosae-pimpinellifoliae) a padli Sphaerotheca
pannosa. Na vyhonech rGzi byl zaznamenan i ojedinély vyskyt hub Coniothyrium
wernsdorffiae a C. fuckelii, Botrytis cinerea, Nectria cinnabarina a bakterie Rhizobium
rhizogenes, na listech pak Cercospora sp., Elsinoé rosarum a symptomy virdz. Zaznamenan
byl i vyskyt Skddet  Macrosiphum  euphorbiae, Metopolophium  dirhodum
a Tropinota hirta, Ardis brunniventris a Monophadnus elangatus, Edwardsia rosae, Ligus
rugulipennis, Leptophyes punctatissimam, Typhlocyba rosae, Blenocampa phyllocolpa, véela
calounice Megachile centuncularis, Caliroa aethiops, Rhodites rosae, Cetonia aurata,
Oxythyrea funesta.

Roses belong to the most widespread kinds of ornamental plants. Their appearance is negatively
influenced by pathogens or pests. Research of fungal Rosa pathogens was evaluated in
3 localities during 2017-2018 in selected varieties of roses. First was Rosarium and genofond
collection of the Academy of Sciences of the Czech Republic in Prithonice (295 m. a. s. L.,
temperature diameter 8,1 © C, diametre of precipitation 580 mm), another locality was the
national genofond collection of roses in Rajhrad (202 m a. s. 1., diameter temperature 8.7 ° C,
diameter of precipitation 490 mm) and finally botanical garden in Olomouc (212 m a. s. 1.,
diameter temperature 8,3 °C, diameter of precipitation 600 mm). Pathogens were identified
according to morphological characteristic. The of occurrence Marssonina rosae
(the cause of black spot of roses) was in all evaluated localities. The highest intensity of attack
occured on the roses which belong to the groupe of "CH" — variety "Prithonice’, "Annapurna’
and "Atoll". The rusts genus Phragmidium (Ph. murconatum, Ph. tuberculatum a Ph. rosae-
pimpinellifoliae), powdery — Sphaerotheca pannosa was identified on the roses® shrubby (,,CH*
and ,,FL*) and a sporadic occurence of Coniothyrium wernsdorffiae and C. fuckelii, Botrytis
cinerea, Nectria cinnabarina and bacteria Rhizobium rhizogenes were identified on the roses*
shoots. Cercospora sp. and Elsinoé rosarum and sympthoms of viral disease occured on the
leaves. Pests Macrosiphum euphorbiae, Metopolophium dirhodum and Tropinota hirta, Ardis
brunniventris and Monophadnus elangatus, Edwardsia rosae, Ligus rugulipennis, Leptophyes
punctatissimam, Typhlocyba rosae, Blenocampa phyllocolpa, bee Megachile centuncularis,
Caliroa aethiops, Rhodites rosae, Cetonia aurata, Oxythyrea funesta. were also identified on
the roses‘ shrubs.
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Regulace houbovych chorob v porostech maku
Control of fungal diseases in poppy crops
Eliska Ondrackova® & Eva Plachka?
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Porosty maku mohou byt v pribéhu vegetace napadeny fadou houbovych patogend.
papaveracea), a plisen maku, kterou zpusobuje Peronospora arborescens (fise Chromista).
V letech 20152017 byly na 3 lokalitaich zakladany polni pokusy s makem setym (Opex),
ve kterych byl testovan vliv biologickych a fungicidnich piipravki aplikovanych v riznych
vyvojovych fazich rostlin na regulaci houbovych patogenli a na vynos. Ve sklenikovych
pokusech byl zjistovan vliv biologickych ptipravkil na bazi mykoparazitickych hub na rozvoj
kotenil v obdobi vzchazeni.

Fungicidni pfipravky aplikované v riznych vyvojovych fazich samostatné nebo
v kombinacich sniZzovaly napadeni rostlin maku houbovymi patogeny ve srovnani
s neosetfenou kontrolou. To se projevilo i ve zvySeni vynost, které byly v letech 2016 a 2017
az o 22 % vyssi nez v neoSetienych variantich. Nejvyssi vynosy byly u kombinovanych
osetfeni na poc¢atku vegetace nebo v prodluzovacim ristu a na pocatku kveteni.

Biologické ptipravky aplikované na osivo mély také pozitivni vliv na zdravotni stav
a vynos. V letech 2016-2017 byly vynosy zvySeny o 5-12 %.

Ve sklenikovém pokusu byl zjistén pozitivni vliv biologickych ptipravki Clonoplus,
Gliorex a Polymix na vzchdzivost a délku kotfent vzesSlych rostlin maku, a to jak v ptidé bez
vyskytu piidnich patogent, tak 1 v pidé infikované patogeny. Pfipravky Clonoplus a Gliorex
zvySovaly délku kofend v priméru o 7-24 % v porovnani s neosetfenou kontrolou.

Plants of poppy may be infested with a number of fungal diseases during season. Pleospora
papaveracea and Peronospora arborescens are the most serious pathogens of poppy.
In 20152017 the effect of biological and fungicidal preparations, applied in different growth
stages of poppy, on disease control and yield were tested in three locations. In greenhouse, the
effect of biological preparations, based on mycoparasitic fungi, was tested on the root
development during emergence.

Fungicides applied separately or in combinations in different growth stages reduced the
incidence of leaf, stem and capsules diseases when compared to control. Also yields were
increased, mainly in 2016 and 2017 up to 22 % in comparison to untreated control. Fungicidal
combinations applied at the beginning of vegetation or during stem elongation and early
flowering resulted in higher yields.

Biological preparations applied on the seed had a positive effect on plant health and yield.
In 2016 and 2017 the yields were increased by 5-12 %.

In greenhouse experiment, the biological preparations Clonoplus, Gliorex and Polymix had
a positive effect on emergence and length of roots in both, pathogens-free soil and pathogens
infected soil. Clonoplus and Gliorex increased the length of roots by 7-24 % in comparison to
untreated control.

Ptispévek byl podpoten projektem MZe, NAZV €. QJ1510014.
The research was supported by the Ministry of Agriculture CR, NAZV, no. QJ1510014.
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Rozsirenie a charakteristika Dothistroma pini na Slovensku

Distribution and characterisation of Dothistroma pini in Slovakia

Emilia Ondruskova, Zuzana JanoSikova, Miriam Kadasi-Horakova & Katarina Adamc¢ikova
Ustav ekolégie lesa SAV, Oddelenie fytopatolégie a mykoldgie, Nitra; ondruskova@ife.sk

V priebehu poslednych dvadsiatich rokov bolo v urbannom prostredi ako aj v porastoch borovic
zaznamenané ochorenie ¢ervena pruzkovana sypavka borovic zndma pod ndzvom Dothistroma
needle blight. Dva druhy askomycét Dothistroma septosporum aj Dothistroma pini su
povazované za povodcov tohto ochorenia. Az do roku 2007 bol na Slovensku molekularne
potvrdeny ako pdvodca ochorenia len druh D. septosporum.

Na zaklade sekvenovania troch génovych regionov (ITS, EF1 —a, and B-tubulin) sme zistili,
ze povodcom ochorenia, vyskytujucim sa na viacerych lokalitaich Slovenska, je aj druh
D. pini. Tento druh poskodzoval borovice na roznych typoch vysadby v mestskej zeleni,
na lesnych plantazach, v arborétach ako aj v prirodzenych porastoch. Intenzita poskodenia bola
r6zna — od mierncho poskodenia, az po vyrazné poskodenie s tvorbou levich chvostov. Druh
D. pini sme zaznamenali na $tyroch hostitel'skych druhoch borovic. Analyzy potvrdili vyskyt
oboch parovacich typov MAT1 ako aj MAT2.

During the last two decades Dothistroma needle blight (DNB) has been observed in Slovakia
pine plantations and urban greenery. Two ascomycetous fungi Dothistroma septosporum
and Dothistroma pini are considered to cause the disease. Up until 2007 only D. septosporum
has been molecularly confirmed and detected to cause DNB in Slovakia. In our analysis we
showed, that also D. pini is present in different types of plantation in Slovakia. Based on ITS,
EF1 —a, and B-tubulin sequences the samples were assigned as D. pini. Presence of the fungus
D. pini was confirmed in four pine hosts species.

The research was financially supported by the Slovak VEGA grant agency, project number
2/0077/18. We thank the COST action DIAROD (FP 1102) for the possibility to attend training
schools, which contributed to the successful completion of the study and supported international
cooperation.
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Nejvyznamné&jsi ptivodci listovych skvrnitosti pSenice v Ceské republice

The most important causal agents of wheat leaf spot diseases in the Czech Republic
Jana Palicova & Jana Brozova

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

Nejvyznamnéj§imi ptvodci listovych skvrnitosti na p$enici jsou v CR brani¢natka p3eni¢na —
Mycosphaerella graminicola (anam. Zymoseptoria tritici), DTR — Pyrenophora tritici-repentis
(anam. Drechslera tritici-repentis) a brani¢natka plevova — Phaeosphaeria nodorum (anam.
Stagonospora nodorum). Od roku 2000 je ve VURV pravidelnd sledovano zastoupeni
jednotlivych patogenti na izemi CR. Vé&tsinou dominovala brani¢natka p3eni¢na, pouze v péti
ro¢nicich prevazovala DTR. Brani¢natka plevova byla na nasem uzemi velice hojna pied vice
nez 30 lety, v poslednich letech je jeji vyskyt spise slabsi. Slechténi na rezistenci ke komplexu
listovych skvrnitosti je problematické, proto je v ochrané klicova aplikace fungicidnich
ptipravki. To vSak ¢asto vede ke vzniku rezistence k fungicidim. Brani¢natka pSeni¢na a DTR
jsou dle FRAC (Fungicide Resistance Action Comittee) fazeny mezi organismy se stiednim
rizikem vzniku rezistence. V laboratornich testech rezistence k fungicidim byly zjistény
statisticky vyznamné rozdily mezi jednotlivymi izoldty DTR. Nejucinnéjsi byl ptipravek na
bazi tfi u¢innych latek: fenpropimorph, epoxiconazole a metrafenone. Rozdily byly téZ v reakci
riznych izolatd M. graminicola k ucinné latce epoxiconazole pii pouziti mikrotitracnich
desticek. Metoda je zaloZena na méteni absorbance v jednotlivych jamkéch, kde je fedici fada
o riznych koncentracich G¢inné latky.

The most important wheat leaf spot pathogens are Mycosphaerella graminicola (anam.
Zymoseptoria tritici), DTR — Pyrenophora tritici-repentis (anam. Drechslera tritici-repentis),
and Phaeosphaeria nodorum (anam. Stagonospora nodorum) in the Czech Republic. Since
2000 the CRI has regularly monitored the representation of individual pathogens in the Czech
Republic. M. graminicola mostly dominated, only in five years DTR prevailed. P. nodorum
was very abundant in our country more than 30 years ago; in recent years its occurrence is rather
weak. The breeding for resistance to the complex of leaf spot diseases is complicated; therefore
the protection is based on the application of fungicides. However, this often leads to resistance
to fungicides. M. graminicola and DTR are ranked (according to FAC = Fungicide Resistance
Action  Committee) among organisms  with  medium risk  of  resistance.
In laboratory tests of resistance to fungicides, statistically significant differences were found
between individual DTR isolates. The most effective fungicide contained three active
ingredients: fenpropimorph, epoxiconazole, metrafenone. Differences were also observed
in the reaction of various isolates of M. graminicola to the active ingredient epoxiconazole
using microtiter plate test. The method is based on the measurement of the absorbance in
individual wells, where the dilution line is of different concentrations of the active substance.

The research was supported by the Ministry of Agriculture CR, no. MZeR0O0418, NAZV
project no. QJ1530373.
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Morfologicka variabilita a hyperparazit huby Phyllactinia fraxini
Morphological variability and hyperparasite of the fungus Phyllactinia fraxini

Katarina Pastir¢akoval, Martin Pastiréak?, Katarina Adaméikoval, Petra Mikusova® & Slavomir
Adam¢ik®

YUstav ekolégie lesa SAV, Nitra; katarina.pastircakova@ife.sk
2NPPC — Vyskumny tistav rastlinnej vyroby, Piestany
3Botanicky vistav, Centrum biolégie rastlin a biodiverzity SAV, Bratislava

Mucnatkotvara huba Phyllactinia fraxini (Erysiphales) je bezne rozsirenym listovym parazitom
jasena Stihleho a inych druhov jasetiov. Mikroskopicky sme preskimali symptomatické listy
Fraxinus spp. zbierané v letnych mesiacoch r. 2016 a 2017 zo Slovenska a Ceskej republiky.
Morfologickd analyza cerstvého materidlu nepohlavného Stddia huby ukéazala pritomnost
konidioforov nielen s rovnymi bazalnymi bunkami charakteristickymi
pre druh P. fraxini, ale aj so zvlnenymi a skritenymi bazalnymi bunkami, ktoré boli doteraz
zndme len u pribuzného druhu P. fraxinicola s vychodoazijskym povodom. Dalgie
morfologické pozorovania a analyza ITS regionu ribozomalnej DNA vSak potvrdili, Ze vSetky
nase vzorky predstavovali len pévodny eurdpsky druh P. fraxini. V septembri az oktobri sme
na dozrievajucich chasmotéciach P. fraxini zaznamenali hyperparazitickt infekciu fungikolnou
hubou Cladosporium sp. (Capnodiales). Hyperparazit vytvaral intraluminarne hyfy
v cibulovito rozsirenej baze priveskov chasmotécii. Infekcia Vv chasmotéciu inhibovala
dozrievanie askospor a spdsobovala ich plazmolyzu. Hyperparazit méze predstavovat’ vhodny
prostriedok na biologickll kontrolu mu¢natkového ochorenia jasetiov.

The powdery mildew fungus Phyllactinia fraxini (Erysiphales) is a widespread leaf parasite
of common ash and other ash species. The symptomatic leaves of Fraxinus spp. collected
in the summer months of 2016 and 2017 in Slovakia and the Czech Republic were examined
microscopically. The morphological examination of fresh material of the asexual morph
of Phyllactinia showed the presence of the conidiophores not only with straight foot cells
characteristic of P. fraxini but also with sinuated and twisted foot cells, which have hitherto
been known only from the related species P. fraxinicola with East Asian origin. However, other
morphological observations and analysis of the ITS region of ribosomal DNA confirmed that
all our specimens represented only the native European species P. fraxini.
In September to October, a hyperparasitic infection by fungicolous fungus Cladosporium sp.
(Capnodiales) was noticed on the maturing chasmothecia of P. fraxini. The hyperparasite
established intraluminar hyphae in the bulbous-based chasmothecial appendages.
The infection inhibited maturation of ascospores and plasmolysed them in the chasmothecia.
Hyperparasite could be a suitable means of biological control against powdery mildew disease
of ashes.

The research was supported by the Scientific Grant Agency of the Ministry of Education of the
Slovak Republic and of Slovak Academy of Sciences, project VEGA 2/0062/18 and the Slovak
Research and Development Agency under the grant no. APVV-15-0210.



Hodnotenie stupma rezistencie gastanov rozneho taxonomického povodu voci hube
Cryphonectria parasitica

Evaluation of graded blight resistance in chestnuts of different taxonomic origin
Jozef Pazitny & Katarina Adamcikova
Ustav ekoldgie lesa SAV Zvolen, Nitra; jozef.pazitny@ife.sk

Pat’ gastanovych stromov (Castanea sativa, C. crenata a tri hybridy C. sativa x C. crenata)
bolo inokulovanych dvomi virulentnymi a jednym hypovirulentnym kmefiom huby
Cryphonectria parasitica, aby sa zistili rézne urovne odolnosti vo¢i rakovine kory gastana.
Segmenty konarov dlhé 30 cm a 4 cm dlhé useky kory a dreva boli naoCkované kmenmi
C. parasitica na zaciatku aprila a koncom septembra. Segmenty konarov boli inkubované
v tme pri 25 °C s 95% vlhkostou vzduchu 4 tyzdne a tUseky kory a dreva 4 dni.
Na segmentoch konarov sa hodnotili velkosti nekroz a vyskyt pyknid okolo inokula¢nych
otvorov. Z tychto dvoch charakteristik vyskyt pyknid lepSie odrazal r6znu tGroven odolnosti
testovanych stromov voci rakovine kory a réznu patogenitu pouzitych kmenov. Vel'kost’ nekroz
na segmentoch kondrov po odstraneni kory, ako aj na isekoch kory a dreva bola signifikantne
vacsia pri citlivejSich stromoch, ale iba v testoch uskutocnenych na jar. Tiez sa ukazalo, ze
fyziologicky stav a vek zozbieranych konarov mdze ovplyvnit’ vel'kost’ nekréz.

Five chestnut trees (Castanea sativa, C. crenata and three hybrids C. sativa x C. crenata) were
inoculated with two virulent and one hypovirulent strains of Cryphonectria parasitica to detect
different level of chestnut blight resistance. Cut-stem 30 cm in length and bark- and wood-
tissue sections 4 cm long were inoculated with the C. parasitica strains in early April and end
of September and incubated in the dark at 25 °C with 95% humidity, cut-stem sections for
4 weeks and bark- and wood sections for 4 day respectively. In cut-stem sections, stromata
production and necrosis formed around the inoculating holes were evaluated.
Out of these two characteristics it was occurrence of stromata which reflected better
a different level of blight resistance of studied trees and different pathogenicity of used strains.
Necrosis size observed in stem-sections after bark peeling as well as on bark- and wood-tissue
sections was significantly larger in more susceptible trees, but only in tests carried out in spring
time. It was observed that physiological state and age of collected branches may affect lesion
formation.
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Vyznam fomového Eernani stonkii FepKy v péstovani ozimé Fepky v CR

The significance of stem canker in the cultivation of winter rape in the Czech Republic
Eva Plachka

OSEVA PRO s.r.0., o.z. Vyzkumny tstav olejnin Opava; Opava; plachka@oseva.cz

Puvodcem fomového cCernani stonki fepky jsou patogeny Leptosphaeria maculans,
Leptosphaeria biglobosa. Na Katedie ochrany rostlin, CZU Praha byly vroce 2017
rozborovany vzorky pletiv s piiznaky fomového ¢ernani stonkd ze 43 lokalit CR. Patogen
L. maculans byl potvrzen u 158 z 314 izolati na 33 lokalitach. Tento druh je uvadén jako
Skodlivé;si.

Hodnoceni napadeni fepky ptivodci fomového ¢ernani stonkli probéhlo pied sklizni 2018
na 7 lokalitach: Chvalikovice (CHV), Slavkov (SL), Kujavy (KU), Sumperk (SU), Chlumec
nad Cidlinou (CHL), Luzany (LU), Krukanice (KR). Na vSech lokalitich byly vysety
4 odridy: Bristol, Darmor, Columbus, Jet Neuf. U téchto odriid je popsana odolnost
k fomovému c¢ernani stonkl. Bylo hodnoceno povrchové napadeni stonku a napadeni
kotenového krcku na fezu v procentech poSkozeni. Napadeni stonktl a kofenovych krcka bylo
priblizng€ na stejné tirovni. V ramci odrad se priimérné napadeni kofenovych kr¢kd pohybovalo
od 39 do 60 %. Nejmén¢ napadena byla odriida Darmor, nejvice odriida Bristol. V ramci lokalit
se pramérné napadeni pohybovalo od 19 do 88 %. Nejnizsi napadeni bylo na lokalitach
Krukanice a LuZzany a nejvyssi na lokalit¢ Kujavy. Lokality LuZzany a Krukanice se nachazeji
v chladngjsi oblasti. Ziskané vysledky ukazuji na rozdilnou odolnost sledovanych odrud
k fomovému Cernani stonkt fepky a na silny vliv lokality na napadeni.

Pathogens of Leptosphaeria maculans a Leptosphaeria biglobosa are the cause of stem canker.
Samples of rapeseed tissue with symptoms of stem canker from 43 locations of the Czech
Republic were analyzed in year 2017 at the Department of Plant Protection, CZU Prague.
Patogen L. maculans was confirmed in 158 of 314 isolates on 33 locations.
This species is referred to as more damaging.

We were evaluated the attack of rape by caused of stem canker before the harvest 2018 on
7 locations of Czech Republic: Chvalikovice (CHV), Slavkov (SL), Kujavy (KU), Sumperk
(SU), Chlumec nad Cidlinou (CHL), Luzany (LU), Krukanice ). Varietes Bristol, Darmor,
Columbus and Jet Neuf were planted on all locations. The resistance to stem caker is described
at their. The surface attack of the stem and the root necks on cut were evaluated as
a damage percentage. Attack of the stems and root necks was approximately the same.
The average root necks attack among varieties ranged from 39 to 60 %. Average attack within
locations ranged from 19 to 88 %. The variety Darmor was least, variety Bristol the most attack.
The lowest attack was on locations Krukanice and Luzany and highest Kujavy.
The locations Luzany and Krukanice are located in a cooler area. The obtained results show on
the different resistance of the selected varieties to the stem canker
and on the strong influence of the locations on the attack.

Ziskané vysledky byly ziskdny za finan¢ni podpory projekti MZe NAZV QK1710397
a QJ1510172. Dékuji za spolupraci svym kolegim z Opavy a firmam SELGEN, a.s., SS
Chlumec nad Cidlinou, SS Luzany a SS Krukanice; Agritec Plant Research s.r.o.
a Zemeédé&lské zkuSebni stanici Kujavy s.r.o.
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Chemické versus nechemické fungicidy — jaké jsou vystupy maloparcelkovych pokust
UKZUZ?

Chemical versus non-chemical fungicides — what are the outcomes of small-scale field
trials carried out by UKZUZ?

Stépanka Radova® & Martin Dolének?

YUstredni kontrolni a zkusebni iistav zemédelsky, Brno, stepanka.radova@ukzuz.cz
2Ustredni kontrolni a zkusebni vistav zemédélsky, Olomouc; martin.dolenek@ukzuz.cz

Ustiedni kontrolni a zkuSebni tstav zemé&délsky (UKZUZ) se zabyva &innosti zkuSebnictvi
a to nejen odrld, ale provozuje 1 polni pokusy s hnojivy a okrajové i s ptfipravky na ochranu
rostlin.  Pesticidni pokusy zahrnuji ovéfovani Ucinnosti vybranych chemickych
a nechemickych ptipravkii na ochranu rostlin, ptipadné¢ pomocnych rostlinnych ptipravki.
Pokusy jsou zaméfeny na minoritni plodiny (zelenina a brambory). Ovéfeni biologické
ucinnosti ptipravki ¢i jejich kombinaci probiha pod vedenim Pracovisté podpory integrované
ochrany rostlin. Zakladani a hodnoceni pokust se fidi metodikami European
and Mediterranean Plant Protection Organization (EPPO). Pokusy jsou maloparcelkové,
zalozené tradi¢ni technologii, ve 4 opakovanich pro kazdou variantu a neoSetienou kontrolu
(b&zné testovano 4-5 variant kombinaci ¢i solo aplikaci ve sniZzenych ¢i plnych davkach).
Zpravidla jsou pokusy 2leté a oSetieni se provadi v tydennich intervalech. Od roku 2013 byly
testovany ptipravky a prosttedky: Alginure, Askon, Biool, Biscaya, Botanigard, Collis, Dithane
DG Neotec, Flowbrix, HF-Mykol, Kocide 2000, KP ACM Canela, Kumulus WG, Kuprikol 50,
Kuprikol 250 SC, Kuproxar, Movento 150 OD, Naturalis, Neem-Azal T/S, Ortiva, Polyversum,
PrevB-2, Rock-Effect a Spintor. Komodity, ve kterych byly piipravky testovany, zahrnovaly
rajce, cibuli, okurku, tykev a brambor.

The Central Institute for Supervising and Testing in Agriculture (UKZUZ) is a state institution
that covers testing activities not only in area of plant varieties, but also experiments with
fertilizers and plant protection products. Pesticide experiments include the evaluation of the
efficacy of chosen chemical and non-chemical plant protection products (PPP’s) or
biostimulants/biofertilizers. Field trials are focused exclusively on minor crops (vegetables and
potatoes). Evaluation of the biological efficacy of the products or their combinations is carried
out under the guidance of the Unit for semi-field testing. Field trials are small-scale, prepared
by traditional tillage technology, performed in 4 repetitions for each variant with untreated
control (4-5 variants per year), treated at weekly intervals (at least 3 applications since the first
occurrence of pests). Since 2013, the following chemical and non-chemical products and
biostimulants/biofertilizers have been tested: Alginure, Askon, Biool, Biscaya, Botanigard,
Collis, Dithane DG Neotec, Flowbrix, HF-Mykol, Kocide 2000, KP ACM Canela, Kumulus
WG, Kuprikol 50, Kuprikol 250 SC, Kuproxar, Movento 150 OD, Naturalis, Neem-Azal T/S,
Ortiva, Polyversum, PrevB-2, Rock-Effect and Spintor. The commaodities in which the products
were tested included tomatoes, onions, cucumbers, pumpkins and potatoes.
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Hrdza plevova (Puccinia striiformis) na pSenici v Slovenskej republike
Yellow rust (Puccinia striiformis) on wheat in Slovak Republic
Tibor Rohacik?, Kamil Hudec? & Darina Muchova®

YSEKLEKT Vyskumny a §lachtitelsky vistav a.s. Bucany; rohacik.t@stonline.sk
2Slovenskd polnohospodarska univerzita v Nitre )
3NPPC — Vyskumny vistav rastlinnej vyroby, Maly Saris

V roku 2014 bol v SirSom eurdpskom priestore i na Slovensku zaznamenany mimoriadne silny
vyskyt hrdze plevovej na pSenici (Puccinia striiformis Westend.). Posledny vyskyt v roku 2007
mal mierny priebeh, vyskyt v roku 2014 bol celoplo$ny a ni¢ivy. Od roku 2014 sa hrdza plevova
vyskytuje na pSenici pravidelne, ale rozsah napadnutia porastov a jej Skodlivost’ postupne klesa.
Podobne ako pri inych patosystémoch, nastdva ,decline effect s postupnym navratom
populacie patogéna do normalu. V priebehu Styroch rokov sa vyselektoval sortiment
pestovanych odrod. V praxi prevladli odrody s vysokym stupfiom rezistencie. Tvorba novych
genotypov pSenice je aktualne orientovana aj na rezistenciu k hrdzi plevovej.

Zakladom uspesnej ochrany je skora a spravne identifikacia patogéna. Kritické fazy pre tspesné
osetrenie porastu su BBCH 29-32 anasledne BBCH 59-61. Ukazalo sa, ze fungicidy,
registrované a u¢inné vSeobecne proti hrdziam, U€inkuju aj na hrdzu plevovu. Hrdza plevova
patri aktualne medzi vyznamné choroby pSenice.

In year 2014, very high occurrence of yellow rust (Puccinia striiformis Westend.) was recorded
in Slovakia and Europe in winter wheat crops. The previous pathogen occurrence
in year 2007 was medium, but occurrence in year 2014 was widespread and harmful. From year
2014, the pathogen is being occurred continuously every year on wheat, but extent
of crop damages is decreasing. Like in other pathosystems, the ,,decline effect* is observed by
yellow rust on wheat, with continuous regression to the normal stage. During last four years,
the assortment of grown cultivars was selected. The cultivars with high level of resistance
prevailed in the agricultural practice. The selection of new genotypes resistant to yellow rust tis
actual in breeding programmes. The basic assumption of effective control of yellow rust is early
and correct identification of the pathogen in the field. The critical growth stages
for yellow rust identification are growth stages BBCH 29-32, and BBCH 59-61.
The experiences from the agricultural praxis shoved, that fungicides those authorised against
rusts — in general, are highly effective to yellow rust too. Nowadays, the yellow rust belongs to
very important leaf diseases of wheat in Slovakia.
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Rozsifeni plisné slune¢nice a patogenni variabilita Plasmopara halstedii v Ceské republice

Distribution of sunflower downy mildew and pathogenic variability of Plasmopara
halstedii in the Czech Republic

Michaela Sedlafova, Klara Dobesova, Zuzana Drabkova Trojanova & Ale§ Lebeda
Univerzita Palackého v Olomouci, Olomouc-Holice; michaela.sedlarova@upol.cz

Puvodce plisn¢ slunecnice, Plasmopara halstedii (Farl.) Berl. & De Toni, je karanténni
biotrofni fasovka, rozsifena témef ve vSech zemich, v nichz se péstuje slunecnice. Patogen
predstavuje hrozbu diky své patogenni variabilité, vzniku rezistence vuc¢i fungicidim
a dlouhodobému ptezivani oospor v pudé. Do roku 2018 bylo celosvétové zaznamenano
nejméné 46 ras P. halstedii a patogenni variabilita dale nartsta.

Béhem obdobi 20072017 jsme provadéli monitoring vyskytu plisné slune¢nice v CR;
z cca 130 lokalit byl vyskyt zaznamenan na 9, ¢asto opakovan¢. Ze symptomatickych rostlin
byly odebirany vzorky, izolaty byly dale pfemnozovany a testovany v laboratornich
podminkach. Fyziologické rasy byly stanovovany podle fenotypové reakce nejdiive na 9,
od r. 2014 nové na 15 diferenciacnich liniich slunecnice.

Z nasich vysledkid vyplyva, ze u nas dominuji rasy 700 a 710, od r. 2011 se objevuji rasy
704 a 714. Vr. 2014 byly poprvé zaznamendny dvé Gpln€é nové rasy 705 a 715 (lokalita
Podivin). Vr. 2016 byla zaznamendna rasa 750, dfive zndma z Némecka. Spektrum
zaznamenanych ras se v prib&éhu ¢asu ménilo, i u malych izolovanych populaci P. halstedii,
jako napi. v CR, lze sledovat zajimavou dynamiku zmén patogenity.

Plasmopara halstedii (Farl.) Berl. & De Toni, the causal agent of sunflower downy mildew, is
a quarantine biotrophic oomycete, widespread in almost all sunflower-growing countries.
The pathogen poses a threat due to its pathogenic variability, resistance to fungicides,
and a long-term survival of oospores in the soil. By 2018, at least 46 races of P. halstedii have
been recorded worldwide and the pathogenic variability is increasing.

During the period 2007-2017, we monitored the occurrence of sunflower downy mildew
in the Czech Republic; pathogen was recorded on 9 of the approximately 130 monitored
localities, often repeatedly. Symptomatic plants were sampled; pathogen isolates were further
subcultivated and tested at laboratory conditions. Physiological races were determined
according to the phenotypic reaction of 9 and 15 (starting in 2014) differential sunflower lines,
respectively.

Our results show that race 700 and race 710 prevailed, with races 704 and 714 starting
in 2011. In 2014, two completely new races 705 and 715 (from locality Podivin) were recorded
for the first time. In 2016, race 750, previously known from Germany, was found. The spectrum
of physiological races has changed over time, even in small isolated populations of P. halstedii,
such as found in the Czech Republic; it is possible to observe the dynamics of pathogenic shift.

Vyzkum byl podpofen MSMT CR (MSM 6198959215), MZe CR (NAZV QH71254; Narodnim
programem konzervace a vyuzivani genetickych zdroji rostlin, zvifat a mikroorganismil
vyznamnych pro vyzivu a zeméd¢lstvi) a UP v Olomouci (IGA UP PrF-2018-001).



Vliv pribéhu pocasi na obsah mykotoxini v obilovinach a kukufici v letech 2014-2017

The influence of weather changes amount of the mycotoxins in grains and corn between
2014-2017

Miroslava Strejckova & Jan Ned¢€lnik
Zemédeélsky vyzkum, s. r. o., Troubsko; strejckova@vupt.cz

V podminkach Ceské republiky jsou sledovany obsahy mykotoxind zejména v obilovinach,
véetné kukufice, jejichz producenty jsou houby r. Fusarium. Jiz tradicné sledovanym
mykotoxinem je deoxynivalenol a byva markerem ostatnich mykotoxind. Limity pro DON
dle Natizeni komise ES ¢. 1881/2006 jsou stanoveny pro p3enici, je¢men a zito 1250 pg.kg™,
pro kukufici 1750 pgkg?. Po dobu 4 let bylo v mykotoxikologické laboratoti ZV Troubsko
sledovano mnoZzstvi mykotoxini v pSenici, jeCmenu a zitu, v kukufiéném zrnu, fezance
a silazich. Vysledky byly vztazeny k prubéhu pocasi v danych letech. Rok 2014 byl
charakteristicky nadmérnymi srazkami predev§im ve druhé ¢asti vegetace a to bylo divodem
rozvoje patogenni mykobioty s naslednou vysokou produkci DON v zrnu kukuftici. U pSenice
vykazoval pouze 1 vzorek nadlimitni hodnoty. V roce 2015 byly srazky od dubna do zafi
pod dlouhodobym normalem. Zachyty DON dosahovaly u viech vzorka 0-50 pg.kg™. V roce
2016 se hodnoty mykotoxin@i vzorkii pohybovaly pod hranici 200 pg.kg™™, pouze u jednoho
vzorku zrna kukufice byla naméfena hodnota 1200 pug.kg™. Ro¢nik 2017 byl na srazky bohaty,
ovSem vdobé kvétu obilnin (kvéten, cerven) byly uUzemni srazky podpramérné.
U psenice a je¢mene byly zachyty DON pod 200 pg.kg™, u kukufice, véetné fezanky a silazi
neprekro¢ilo mnozstvi DON 350 pg.kg™. Pocasi je sice vyznamnym, oviem pouze jednim
z mnoha faktorti, ovliviiujicich mnozstvi mykotoxinti v zeméd¢€lskych produktech.

In the conditions of the Czech Repuplic, the levels of mycotoxins are observed mainly
in grains and corn. The source of mycotoxins on these substrates are fungi Fusarium.
A traditionally observed mycotoxin is deoxynivalenol. It is produced by the pathogens stated
above and usually works as an indicator of other mycotoxins. The limits of DON set by the
Comittee of the EC (1881/2006) are: 1250 ug.kg™ for wheat, barley and rye, 1750 pg.kg™ for
corn. For 4 years, the mycotoxicological lab of the Agricultural research Troubsko observed
a number of mycotoxins in various grains (wheat, barley and rye), as well as corn, cuts and
silages. The results were examined in relation to the weather changes of each year. The year
2014 was characteristic by above average downfall mainly in the second part of the growing
season, causing expansion of pathogenic mycobiota resulting in a high production of DON
in corn. The downfall was presumably responsible for a higher level of mycotoxins in corn.
Only one sample of wheat showed values above the limits. In 2015, the downfall between April
and September was lower than the long-term average. The levels of DON were between
0-50 pug.kg? in all samples. In 2016, the levels of mycotoxins did not reach 200 pg.kg™. Only
one sample of corn showed the value of 1200 pg.kg™. The year 2017 was rich on downfall,
however, the bloom season of corn (May, June) brought bellow average rainfall. Wheat and
barley showed levels of DON under 200 pgkg?, corn, cut, and silage did not exceed
350 pg.kg?. The weather is a significant factor influencing the amount of mycotoxins
in agricultural produce, yet only one of many.

Vysledek vznikl za podpory Ministerstva zeméd¢lstvi, institucionalni podpora MZE-
RO1718. Supported by the Ministry of Agriculture of the Czech Republic, institutional
support MZE-RO1718.



Inhibi¢ny vplyv u¢innych latok azoxystrobin a picoxystrobin na rast mycélia Sclerotinia
sclerotiorum v in vitro podmienkach

In vitro inhibition of Sclerotinia sclerotiorum mycelial growth by azoxystrobin
and picoxystrobin

Monika To6thova & Kamil Hudec
Slovak University of Agriculture in Nitra, Nitra; monika.tothova@uniag.sk

V tejto praci sme sa zamerali na hodnotenie inhibiéného vplyvu dvoch Géinnych latok
azoxystrobin a picoxystrobin na rast mycélia Sclerotinia sclerotiorum v in vitro podmienkach.
Testovanych bolo 22 izolatov patogéna z kapusty repkovej pravej, ktorych rast bol Gi¢innejsie
potlacany Géinnou latkou picoxystrobin. Picoxystrobin mal na testované izolaty fungistaticky
uc¢inok. Fungicidny G¢inok bol zaznamenany iba pri Gi¢innej latke azoxystrobin, a to pri troch
izolatoch z vychodného Slovenska. Stredna u¢inna koncentracia (ECsp), ktora spdsobuje 50%
inhibiciu rastu mycélia, bola pri G¢innej latke picoxystrobin 4nasobne niz$ia ako pri ucinne;j
latke azoxystrobin. Izolaty z vychodného Slovenska boli Statisticky preukazne citlivejSie
na azoxystrobin ako izolaty zo zapadného Slovenska.

Sclerotinia sclerotiorum is a necrotrophic fungal pathogen with a broad host range
and a worldwide distribution. Concurrently, it is a causal organism of the most serious diseases
of oilseed rape. Azoxystrobin and picoxystrobin belongs to strobilurins, that are
a group of chemical compounds used in agriculture as fungicides, with relatively high
propensity to develop resistance. In this study we compared in vitro activity of azoxystrobin
and picoxystrobin on mycelial growth of S. sclerotiorum isolates obtained from commercial
oilseed rape fields. Evaluation of in vitro activity was based on assessment of mycelial growth
inhibition rate at four different concentration of active ingredients (0.08, 0.83, 8.33,
and 83.33 ng/ml PDA) and ECso values calculation.

Among the tested chemicals, mycelial growth of the 22 S. sclerotiorum isolates was more
sensitive to picoxystrobin than to azoxystrobin, although it was azoxystrobin that had
a fungicidal effect on three East Slovak isolates. It’s effect to the other isolates and the effect
of picoxystrobin to all isolates was fungistatic. Azoxystrobin at concentrations
of 0.83 and 8.33 pg/ml PDA significantly more effectively suppressed mycelial growth
of East Slovak isolates than those from West Slovakia. Effect of the lowest concentration (0.08
ug/ml PDA) was comparable for both tested active ingredients, with no statistical differences
between East and West Slovak isolates. The 50% effective concentration (ECso) values for
inhibition of mycelial growth of 22 isolates of S. sclerotiorum were statistically different and
almost 4-fold lower for picoxystrobin than for azoxystrobin. East Slovak isolates were
significantly more sensitive to azoxystrobin than isolates from West Slovakia. Even though the
use of azoxystrobin as an active substance have been approved in EU in 1998, several isolates
in our study showed a baseline sensitivity. Concerning the picoxystrobin, which have been
approved in 2004, information regarding the baseline sensitivity are missing.

The research was supported by The Ministry of Education, Science, Research and Sport
of the Slovak Republic, project no. VEGA 1/0539/15.



Rezistence vybranych odrid hrachu k zivaZnym patogentim
The resistance of selected pea varienties to serious pathogens
Jana Vichova & Michaela Slovakova

Mendelova univerzita v Brné, Brno, jana.vichova@mendelu.cz

Ve spolupréci s firmou AGRITEC s.r.o. v Sumperku se v letech 20162017 byla testovana
rezistence vybranych deviti odrtd a tfi linii hrachu setého k houbovym patogentim. Hodnotila
se rezistence k patogentim Fusarium solani a F. oxysporum v laboratornich podminkach,
rezistence k Erysiphe pisi ve sklenikovych podminkach, a v pfirozenych podminkach
na ,,infekénim poli* rezistence ke komplexu patogenti zplisobujici kotenové a kr¢kové choroby.

Nejvyssi hladinu rezistence k patogenu Erysiphe pisi vykazovala linie 1109/13 a odrtda
Franklin. Avs$ak pii testovani na rezistenci k Fusarium solani a F. oxysporum méla tato linie
rezistence kK  E. pisi a zaroven nejvyssi hladinu rezistence k patogentim F. solani a F.
oxysporum. V hodnoceni na rezistenci k patogeniim zptisobujicim kotenové a krékové choroby
vy$si hladinu rezistence vykazovala odriida Atlas.

The resistance of selected pea varieties and lines to fungal pathogens was tested
in cooperation with AGRITEC s.r.o. in Sumperk, in the years 2016-2017. The resistance
of pea to Fusarium solani and F. oxysporum pathogens were evaluated in laboratory conditions,
Erysiphe pisi resistance in greenhouse conditions, and resistance to the complex
of pathogens causing root and neck disease in the "infectious field".

The highest level of resistance to the pathogen of Erysiphe pisi was observed line 1109/13
and the variety Franklin. However, when testing for resistance to Fusarium solani
and Fusarium oxysporum, this line and variety had all the plants infected. On the contrary,
the Arvika variety exhibited the lowest level of resistance to E. pisi and the highest level
of resistance to the F. solani and F. oxysporum pathogens. In the evaluation of resistance to
pathogens causing the complex of root rot and black stem diseases, the highest level
of resistance was found in Atlas variety.



Molekularné geneticka analyza populaci Pseudoperonospora humuli v oblastech péstovani
chmele v Ceské republice

Molecular genetic analysis of Pseudoperonospora humuli populations in hop growing
regions in the Czech Republic

Markéta Werschallova, Josef Patzak & Alena Henychova
Chmelarsky institut s.r.o., Zatec; werschallova@chizatec.cz

Pseudoperonospora humuli je obligatni biotrofni patogen zpusobujici velké ztraty na vynosu
a kvalité sklizeného chmele. Vzhledem k uplné nutriéni zavislosti na hostitelské rostling je
dostupné jen velmi malo molekularné-genetickych dat pro genomovou a populacni analyzu.
Populace P. humuli z tizemi Ceské republiky byly analyzovany ke zjisténi molekularné
genetické variability pomoci metody PCR prostfednictvim vybranych genovych lokusi
a screeningu jiz publikovanych mikrosatelitnich sekvenci. Sbér izolati (klasovitych vyhonti) P.
humuli byl provadén na jaie v letech 2017-2018. V roce 2017 byl provadén sbér v zatecké
péstitelské oblasti, v roce 2018 byly odebirany klasovité vyhony ze vSech péstitelskych oblasti.
Klasovité vyhony byly odebirany ptevazné z odrid nachylnych k P. humuli. DNA extrakce
byla provedena pomoci dvou komer¢nich kitl, DNeasy Plant Mini Kit (Qiagen)
a EZNA Fungal DNA Mini Kit (Omega). Vyizolovana DNA byla pouzita k PCR amplifikaci
fragmentt gent pro ITS regiony, B-tubulin a cytochrom c oxidazy ve formach cox2, cox2-cox1
mezerniku a cox1 pomoci specifickych primerovych kombinaci k ovéfeni specifity. Déle bylo
testovano 18 SSR mikrosatelitnich markeri ve formatu PAGE. Ve vysledku se geneticka
struktura populaci ziskanych z péstitelskych oblasti Zatecka, GStécka a trSicka lisila jen velmi
malo a nebyla zde detekovana vyrazna nukleotidova wvariabilita zkoumanych lokusi.
Ze ziskanych vysledkll Ize usuzovat, Ze na tzemi chmelaiskych oblasti CR neni mezi
jednotlivymi izolaty nukleotidova variabilita. Je proto nutné se zaméfit na analyzu jinych lokalit
a provefit 1 dalsi lokusy gentli a mikrosatelitni markery.

Hop downy mildew Pseudoperonospora humuli is an obligate biotrophic oomycete pathogen,
causing severe yield and quality losses of hops. Obligate nature of the causal agent causes that
there are available only few molecular genetic data for genomic and population analyses.
P. humuli populations from the Czech Republic were analyzed for genetic variation using
certain gene loci and screening of microsatellites (SSRs). Isolates of P. humuli were collected
during the spring season 2017-2018 from commercial fields. Basal spikes were collected from
Zatec region in 2017, and from all hop growing regions in 2018. Spikes were collected mainly
from sensitive cultivars. DNA was extracted directly from mycelium using DNeasy Plant Mini
Kit (Qiagen) and EZNA Fungal DNA Mini Kit (Omega). The internal transcribed spacers of
nuclear ribosomal DNA (ITS) region, B-tubulin gene (5-tub), and the cytochrome ¢ oxidase
(cox) cluster (cox2, cox2-cox1 spacer and cox1) were amplified with the specific primers to
evaluate the specification of primers. We also used markers such as SSRs and tested 18 of them
by electrophoresis in PAGE. The genetic structure of the CR populations differed a little and
there was no detectable nucleotide variation in selected loci. It is suggested that P. humuli
populations have clonal character in the CR. It is important to analyze more isolates from other
regions and examined different genes and SSRs.

The work was supported by Ministry of Agriculture of CR within Institutional Support MZE-
RO1318.



Nové postupy ochrany rostlin proti Plasmodiophora brassicae
New plant protection techniques against Plasmodiophora brassicae

Miloslav Zouhar!, Marie Manasova®, Jonas Hnatek'3, Ondiej Douda?, Jana Wenzlova!, Jana
Mazakova! & Pavel Rysanek!

YCeskd zemédélskd univerzita v Praze, Praha-Suchdol; zouhar@af.czu.cz
2Vyzkumny tistav rostlinné vyroby, V.V.i., Praha-Ruzyné
3Lucebni zavody Draslovka a.s. Kolin, Kolin

Nadorovitost kostalovin zpisobena patogenem Plasmodiophora brassicae je fazena mezi
velmi vyznamné pudou pienosné choroby. K infekci dochazi pies kofenové vlaseni. Patogen
zpusobuje hypertrofii bunék, kterd vede k formovani kotfenovych halek. Jakmile se napadené
koteny rozpadnou, spory jsou uvolnény do pidy, kde mohou zlstat dormantni az 17 let.
Na siln¢ zamotenych polich mize mit tento patogen za nasledek Uplnou ztratu vynosu.
Konvenéni metody ochrany rostlin s vyuzitim pesticidii nejsou dostupné pro komeréni vyuziti.
Nicméné jsou komeréné dostupné nekteré rezistentni odridy brukvovité zeleniny a fepky
olejky. Dikyan je jednim z fumigantt, které byly vyvinuty jako ndhrada metyl bromidu. V této
praci byl studovan vliv fumigace pomoci EDN na mortalitu P. brassicae, a to v hermeticky
uzaviené ocelové fumigacni komofte.

Vyzkum byl podpoten z projektu TACR &islo TH02030328.

Clubroot of brassica crops caused by the obligate endoparasite Plasmodiophora brassicae is
known as a serious soil-borne disease. Host infection occurs through root hairs and rhizodermal
cells. Pathogen induces local hypertrophy, resulting in gall formation. When infected roots
decompose, resting spores are released into the soil, where they may remain dormant for up to
17 years. The disease can result in total yield loss in heavily infested fields. Chemical
management strategies are not available for commercial use. However, there are few clubroot-
resistant cultivars of vegetable brassicas and oilseed rape available on the market. Cyanogen
(EDN) is one of the fumigants which was developed to replace methyl bromide. This study
reports the results of EDN fumigation experiments in a hermetically sealed steel chamber and
the biological efficacy of EDN against the P. brassicae.



Fytopatologicka rizika pri péstovani jahod
Phytopathology risk of strawberry growing

Miloslav Zouhar!, Mat&j Panek? Marie Manasova®, Ivana Stiizkova?, Jana Wenzloval,
Jana Mazékova! & Pavel Rys$anek!

YCeskd zemédélskd univerzita v Praze, Praha-Suchdol; zouhar@af.czu.cz
2Vyzkumny tistav rostlinné vyroby, V.v.i, Praha-Ruzyné

Jahodnik patii k jedné z tradiénich plodin p&stovanych na uzemi Ceské republiky. V sou¢asné
dobé je produkce jahod v CR zaji§téna piiblizné na 1 800 ha. Obliba tohoto drobného ovoce
mezi spotiebitelskou vetejnosti zajistuje sezénni odbyt jahod pro fadu péstitell, ptfiCemz
spotieba se pohybuje kolem 3 kg na osobu a rok. Zajisténi trvale udrzitelného péstovani
jahodniku na naSem tizemi je jednou z priorit mnoha zemédélct. Stejné tak jako u kterékoliv
zemédé@lské plodiny, tak i u jahodniku, je produkce casto limitovdna vyskytem patogeni
a Skadcu. V ptipadé jahodniku je v poslednich letech proklamovéna jedna z nekaranténnich,
nicméné velmi vyznamnych chorob, a to fytoftorova hniloba rhizomti a plodd jahodniku
zpusobena patogenem Phytophthora cactorum (Lebert and Cohn) J. Schrét. Tento ptadni
patogen ma Siroké hostitelské spektrum, cca 200 druhti rostlin, a na jahodniku napada koteny,
kotenovy kréek 1 plody, a za ptiznivych klimatickych podminek je schopen znicit cely porost
jahodniku v priibéhu jednoho roku. Cilem této to prace bylo monitorovat situaci v CR
a vymezit rizika zavleceni a Sifeni tohoto patogena v nasich podminkéch.

Vyzkum byl podpofen z projektu MZe NAZV ¢&islo QK1710377

The strawberry belongs to one of the traditional crops cultivated in the Czech Republic.
Nowadays, the strawberries are planted on approximately 1 800 ha in the Czech Republic. The
popularity of this fruit among consumers ensures seasonal sale for growers
and consumption about 3 kg fruits per person and year. Ensuring sustainable cultivation
of strawberries in the Czech Republic is one of the priorities of many farmers. As well as other
crops, strawberry production is often reduced by occurrence of diseases and pests.
In the case of strawberries, non-quarantine, but very important disease has been proclaimed
in recent years, namely Phytophthora crown rot of strawberry caused by the Phytophthora
cactorum (Lebert and Cohn) J. Schrét. This soil pathogen has a broad host range of about
200 plant species and attacks roots, crown and fruits. Under favourable climatic conditions, it
is able to destroy the entire strawberry field during the year. The aim of this work was to monitor
the situation in the Czech Republic and to determine the risks of introduction
and spread of this pathogen in our conditions.



Verticillium longisporum v porostech fepky ozimé

Verticillium longisporum in winter rape

Eva Zuskova, Veronika Konradyova & Jan Kazda

Ceskd zemédélska univerzita v Praze, Praha-Suchdol; zuskovae@af.czu.cz

Repka je po psenici ozimé druhou nejrozsitengjsi plodinou v Ceské republice. Nedodrzovani
osevniho postupu nasledné vede k nadmérnému vyskytu houbovych patogenti, které zptisobuji
snizeni vynosu. Diagnostika piivodcii jednotlivych houbovych chorob na ozimé fepce je zvlasté
V pocatcich napadeni obtizna. Nejvyznamnéj$imi pivodci houbovych chorob z ptidy na tizemi
Ceské republiky jsou Sclerotinia sclerotiorum, Phoma lingam (Leptosphaeria maculans),
Verticillium longisporum a V. dahliae. Biologicka ochrana je moznou cestou, ktera by
do budoucna mohla mit vétSinové zastoupeni v ochrané rostlin.

Od podzimu roku 2017 probihaji béhem vegetace v pravidelnych intervalech 3 tydnt
odbéry kotent a kotfenovych krckil v porostech fepky ozimé u odrid Inspiration, Arsenal,
Explicit. Pomoci laboratornich diagnostickych metod je stanoven nastup patogenu
V. longisporum do kotfenového systému rostlin. Ve sklenikovych pokusech jsou testovany
bakterialni ptipravky (Hirundo —r. Bacillus, Prometheus — r. Pseudomonas, Serenade — Bacillus
subtilis) a ptipravky na bazi houbovych organismu (Polyversum — Pythium oligandrum,
Clonoplus — r. Clonostachys, Gliorex — r. Clonostachys, Trichoderma). Rostliny jsou uméle
infikovany patogeny Sclerotinia sclerotiorum, Phoma lingam a Verticillium longisporum
a nasledné je testovana ucinnost piipravkd na potladeni patogend. Aplikace probiha dle
doporuceni vyrobce. Na maloparcelkach v polnich podminkéch jsou testovany piipravky
shodné s pripravky pouzitymi ve sklenikovych pokusech na potlaceni patogenu V. longisporum,
ovSem byla vyuZita aplikace pfimo do ptidy.

Winter rape is the second most common crop in the Czech Republic after winter wheat.
Noncompliance of the crop rotation causes an excessive occurrence of fungal diseases that
cause a reduction in yield. The diagnosis of individual fungal diseases is difficult mainly at the
beginning of appearance of first symptoms. The most important agents of fungal diseases
(soilborn) in the Czech Republic are Sclerotinia sclerotiorum, Phoma lingam (Leptosphaeria
maculans) and Verticillium longisporum, V. dahliae. Biological protection is a possible way
which in the future possibly will have a majority part in plant protection.

From the autumn 2017, during the vegetation for every 3 weeks are collecting samples
of the roots and root collars in winter rape from 3 varieties: Inspiration, Arsenal, Explicit.
Laboratory diagnostic methods are used for determination when is the beginning
of the occurrence V. longisporum in the plants. In the greenhouse are tested bacterial biocontrols
(Hirundo — spp. Bacillus, Prometheus — spp. Pseudomonas, Serenade — Bacillus subtilis) and
biocontrols based on fungal organisms (Polyversum — Pythium oligandrum, Clonoplus — spp.
Clonostachys, Gliorex — spp. Clonostachys, Trichoderma). Plants are artificially infected with
pathogens Sclerotinia sclerotiorum, Phoma lingam and Verticillium longisporum, and the
effectiveness of biocontrol is tested. The application is based on the producer's
recommendation. In field small — plot experiments are tested the same biocontrols like in
greenhouse experiments to control V. longisporum, but the application was used directly to the
soil.


mailto:zuskovae@af.czu.cz
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Rostlinolékaisky portal — od teorie k praxi

Phytosanitary portal — from theory to practice

Jakub Beranek

Ustiedni kontrolni a zkusebni istav zemédelsky, Brno, jakub.beranek@ukzuz.cz

Rostlinolékatsky portal Usttedniho kontrolniho a zku$ebniho tGstavu zemédélského predstavuje
jedine¢ny informacni systém statni spravy V oblasti ochrany rostlin. Cilem této aplikace je
poskytnout, vedle zakladnich informaci vyuzitelnych v ramci uplatnovani prvki integrované
ochrany rostlin, 1 aktudlni poznatky aplikovaného vyzkumu. V soucasné¢ dobé je
Rostlinolékatsky portal tvotfen péti zdkladnimi moduly: 1 — Metodiky integrované ochrany
rostlin (40 druhi plodin a 26 druhti zeleniny); 2 — Fotogalerie (stovky Skodlivych organismi
S pfimym napojenim na seznamy povolenych piipravkll na ochranu rostlin); 3 — Vyskyt
a prognoza Skodlivych organismi (celorepublikovy ptehled i lokalni situace dle jednotlivych
okresll); 4 — Rezistence Skodlivych organismii (aktudlni poznatky o rezistenci vybranych
Skodlivych organismi vi¢i Gginnym latkdm nékterych pesticidi na tzemi CR)
a 5 — Fytosanitarni rizika EU (informace o karanténnich Skodlivych organismech a vysledky
jejich detekénich priizkumi na uzemi CR). Diky celkové koncepci Rostlinolékatského portalu
a jiz probihajici vzéjemné spolupraci s vyzkumniky v oblasti rezistence Skodlivych organismi
¢i nadorovitosti kofenti brukvovitych tak vznikd moznost pro vzajemné propojeni vsech
vyzkumnych pracovist’ zabyvajicich se problematikou ochrany rostlin a pfiblizit jejich praci
zemédelské verejnosti. Zakladem tohoto propojeni by mohl byt pouhy rozcestnik, ktery by dle
klicovych slov odkazoval uZivatele z prostfedi Rostlinolékaiského portdlu na jednotlivé
vyzkumné organizace a jejich vysledky.

The Phytosanitary Portal of Central Institute for Supervising and Testing in Agriculture
represents a unique information system of state administration in the field of plant protection.
The aim of this application is to provide, in addition to the basic information usable in the
application of the IPM elements, also current knowledge of applied research. At present, the
Phytosanitary Portal is composed by five basic modules: 1 — IPM guidelines (40 kinds of crops
and 26 kinds of vegetable); 2 — Photo gallery (hundreds of harmful organisms with direct links
to the lists of authorized plant protection products); 3 — Occurrence and prognosis of harmful
organisms (nationwide overview and local situation by districts); 4 — Resistance to harmful
organisms (current knowledge on the resistance of selected pests to the active substances of
some pesticides in the Czech Republic area) and 5 — Phytosanitary Risks of the European Union
(information about quarantine harmful organisms and results of their detection surveys in the
Czech Republic area). Thanks to the overall concept of the Phytosanitary Portal and the current
collaboration with researchers in the field of harmful organism resistance or Phytophthora
brassicae, the possibility of interconnection of all research institutes dealing with plant
protection issues and bringing their work closer to the agricultural public is coming. The
foundation of this interconnection could be a simple crossing that would, according to
keywords, refer users from the Phytosanitary Portal to individual research organizations and
their results.
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Populacna dynamika chrobakov z ¢el’ade bystruskovité a chvostoskokov v porastoch
kukurice siatej na vybranych lokalitach Slovenska

Population dynamics of Carabid beetles and springtails in maize fields at selected
localities in Slovakia

Adriana Hlavinova, Peter Bokor & Ludovit Cagan
Slovenskd polnohospodarska univerzita v Nitre, Nitra; adriana.hlavinova@gmail.com

Populaént dynamiku a druhové spektrum najpocetnejSich druhov z ¢el'ade Carabidae a triedy
Collembola sme sledovali vrokoch 2009 a2010 na vybranych lokalitich vychodného
Slovenska (Zahor, Palin, Oborin) a zapadného Slovenska (Nitra-Krskany, Nitra-Kynek,
Trnovec nad Vahom, Klasov) v porastoch kukurice siatej, kde boli pouzité Bt a konvenéné
hybridy odolné voc¢i vijacke kukuri¢nej. Na =zaklade analyzy determinacie patrili
k dominantnym druhom Pseudoophonus rufipes, Calathus fuscipes, Brachinus crepitans
a Anchomenus dorsalis. Z triedy Collembola sme determinovali dva dominantné rody
Orchesella a Entomobrya. Statistické vyhodnotenia preukézali, Ze nebol zisteny Ziadny vplyv
Bt a konvenénych hybridov kukurice siatej na abundanciu sledovanych druhov Carabidae
a rodov z triedy Collembola.

Population dynamics and species spectrum of springtails and carabid beetles was studied at
7 localities in Slovakia. At each locality there were installed three pitfall traps in transgenic
maize field expressing the Cry1Ab toxin from Bacillus thuringiensis (Bt-maize) and its isogenic
hybrid. Three localities from eastern Slovakia (Zahor /N 48°62.3232" E 22°19.5537'/, Palin /N
48°65.7722" E 21°99.0157’/, Oborin /N 48°54.3267" E 21°88.3797'/) and four localities from
western Slovakia (Nitra-Krskany /N 48°21.4553" E 18°67.6114/, Nitra-Kynek /N 48°31.6306"
E 18°03.6364'/, Trnovec nad Vahom /N 48°14.721" 17°92.7178'/ and Klasov / N 48°27.669"
E 18°25.4529°/) were selected for observation. The most usual carabid species were
Pseudoophonus rufipes = Harpalus rufipes, Calathus fuscipes, Brachinus crepitans,
Anchomenus dorssalis = Platynus dorsalis. The most usual collembolan genera were
Orchesella and Entomobrya. It was found that population of carabid beetles and springtails
significantly depends on locality and time of collection. It was not found any influence of
transgenic maize to population dynamics of Carabidae and Collembola.
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Entomofauna chmelnic

Entomofauna in hop gardens

Kamil Holy

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

Sledovani entomofauny chmelnic probihalo v letech 20082017 pievazné v Zatecké
chmelafské oblasti. Pravidelné skodlivé vyskyty byly zaznameniny pouze u diepcika
chmelového, svilusky chmelové a msSice chmelova. Lokalné Skodil lalokonosec libeckovy
a Sedavka lucni. Vyskyt ostatnich $kiidct byl pod prahem skodlivosti (vzpiimenka chmelova,
zobonosec chmelovy, miira zelna, pidikiisek zelenavy, klopusky, vrtalky, tfasnénky, msice
makova, aj.). Zdobnicek chmelovy se vyskytoval pouze na planém chmelu. Z predatort byli
nejcastéjsi slunécka, pavouci, larvy pestienek a dravych bejlomorek. Z parazitoidi byli
zaznamenani predevSim msicomaii a druhy napadajici housenky.

Monitoring of entomofauna in hop gardens was performed in the Czech Republic in Zatec
(Saaz) hop growing region. The most important pests were Psylliodes attenuatus, Tetranychus
urticae and Phorodon humuli, local damage was caused by Otiorhynchus ligustici and
Hydraecia micacea. Occurrence of other pests was below the economic threshold (Hypena
rostralis, Mamestra brassicae, Agromyzidae, Aphis fabae, Edwardsiana flavescens, Miridae,
Thripidae). Larvae of Cosmopterix zieglerella were found only on the plants outside the hop
gardens. Coccinellidae, Aranae, larvae of Syrphidae and larvae of carnivorous Cecidomyiidae
were dominant predators. Aphidiinae and parasitoids of Lepidoptera larvae were important
groups from parasitoids (Hymenoptera: Parasitica).

The research was supported by the Ministry of Agriculture CR, RO 0418.
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Monitoring stonkovych Kkrytonoscti na ozimé iepce

Monitoring of stem mining weevils on winter rape

Tomas Hovorka

Vyzkumny ustav rostlinné vyroby, v.v.i.,Praha-Ruzyné; hovorkarl@gmail.com

V letech 2017 a 2018 byl monitorovan vyskyt dvou druhii stonkovych krytonosci v ozimé
fepce, krytonosce fepkového (Ceutorhynchus napi) a krytonosce ¢tyizubého (Ceutorhynchus
pallidactylus). Pokus probihal na dvou parcelach v arealu Vyzkumného ustavu rostlinné
vyroby, v.v.i v Praze-Ruzyni s ozna¢enim Pole I. (insekticidné osetiené) a Pole II. (bez oSetieni
insekticidy). Dale byl sledovan rozdil ve vyskytu téchto dvou krytonosci mezi tfemi
zkoumanymi odridami, dvéma zluté kvetoucimi (DK Exssence, DK Senzei) a jedné bile
kvetouci (Witt). Na zakladé¢ tidaji z monitoringu letové aktivity pomoci Morickeho misek spolu
s hodnocenim stupné vyvoje vaji¢ek v ovariolach samic, byla cilena chemické ochrana. Vyskyt
larev téchto dvou druhl v rostlinach byl sledovan metodou fezani rostlin. Na ziklad¢ této
metody byla vyhodnocena ucinnost insekticidniho oSetfeni. Na parcele bez oSetieni insekticidy
bylo v roce 2017 v priméru desetkrat vice larev na jednu rostlinu nez na parcele oSetiené.
Mezi nejvice napadené odriidy byla na zékladé této metody v neosSetené varianté v roce 2017
vyhodnocena u krytonosce fepkového odriida DK Exssence a u krytonosce ctyizubého
DK Senzei. Pti spravném nacasovani insekticidniho oSetfeni byla ucinnost ptipravkd v roce
2017 vporovnani sneoSetfenou parcelou 91,1 % u krytonosce fepkového
a 94,1 % u krytonosce ¢tyizubého.

Vysledky byly ziskany feSenim projektu MZe ¢. QJ1610217

In the years 2017 and 2018 the occurrence of two species of stem mining weevils
(Ceutorhynchus napi and Ceutorhynchus pallidactylus) in winter rape was monitored. The
experiment was carried out on experimental fields of the Crop Research Institute
in Prague-Ruzyné with the designation Field I. (insecticidally treated) and Field II. (without
insecticide treatment). Furthermore, the difference in the occurrence of these two species
between the three studied varieties, two yellow flowering (DK Exssence, DK Senzei) and one
white flowering (Witt) was observed. Based on flight monitoring data of stem mining weevils,
along with an assessment of the degree of ova development in ovaries, chemical protection was
targeted. The occurrence of the larvae of these two species in plants was followed by the method
of plant disection. Based on this method, the effectiveness of the insecticidal treatment was
evaluated. On parcels without insecticide treatment in 2017 there were
on average ten times more larvae than on the treated parcels. Most invaded varieties
in the untreated variant of rape, was in 2017 the DK Exssence in C. napi and DK Senzei
in C. pallidactylus. With the correct timing of the insecticide treatment, the efficiency
of the insecticides in 2017 compared to the untreated field was 91,1 % in C. napi and 94,1 %
in C. pallidactylus.

The results were obtained by project solution MZe No. QJ1610217
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Aceria kuko — novy Skiidce kustovnice

Aceria kuko — new pest of goji berry

Eva Hrudova & Ivana Safrankova

Mendelova univerzita v Brné, Brno; hrudova@mendelu.cz

Plody kustovnice Lycium barbarum jsou tradi¢ni potravinou a lékem ve vychodni Asii a staly
popularnimi i v Evropé€ a Severni Americe, bézn¢ se prodavaji pod ozna¢enim Goji. Nejcastéji
se prodavaji plody dvou blizce pfibuznych druht, L. barbarum a L. chinense. Sazenice téchto
rostlin jsou dostupné i na nasem trhu.

V r. 2016 byly na dvou lokalitach okresu Brno-mésto (Chrlice) a Brno-venkov (Popovice)
nalezeny rostliny kustovnice s napadnymi halkami na listech. Jejich puvodce, vinovnik, byl
uréen jako Aceria kuko (Kishida). Skidce byl pravdépodobné zavleden s rostlinami
importovanymi z Polska zakoupenymi v zahradnim centru.

Dospélci A. kuko jsou svétle Zluti az rizovi, o velikosti 0,17-0,25 mm. Larvy a nymfy jsou
zbarveny krémov¢ bile, vajicka jsou sklovité prisvitna.

Napadené rostliny maji na listech halky, zpoc¢atku svétle zelené, pozdéji Casto az fialovée
zbarvené, pozd¢ji na rubu nekrotizujici. Mohou byt protahlé, velké 3-6x2-3 mm,
nebo okrouhlé, ta mivaji v priméru 1-4 mm, s vystupnim otvorem uprostied. Uvniti jsou
pritomni roztoc¢i. Siln¢ napadené listy se deformuji. Halky se pfi vysoké abundanci roztoci
mohou tvofit i na mladych vyhonech. Diisledkem napadeni je snizena tvorba kvéti 1 ploda.

Roztoci ptezimuji v halkach v opadanych listech, mensi ¢ast v prasklinach kury. Jako
ochranu Ize doporucit vysadbu jen nenapadenych sazenic, odstranéni a likvidaci spadanych listi
i vyhonti po fezu. Chemicka ochrana by byla mozné akaricidy véetné siry, v CR vsak nejsou
registrovany piipravky pro tuto plodinu.



Které druhy blyskaéki Ize najit v porostech ¥epky v Cesku a na Slovensku?

Which species of pollen beetles occur in oil seed rape stands in Czech and Slovak
Republic?

Eva Hrudova!, Marek Seidenglanz?, Jan Tancik®, Pavel Kolaiik* & Jiti Havel®

IMendelova univerzita v Brné, Brno; hrudova@mendelu.cz
2Agritec Plant research s.r.o., Sumperk

3Slovenska polnohospoddrska univerzita v Nitre, Nitra
4Zemédélsky vyzkum spol. s r.o., Troubsko

®0OSEVA PRO s.r.0., Opava

Blyskacek tepkovy (Brassicogethes aeneus Fabricius, 1787) je jednim z kli¢ovych sktdca
fepky olejky, pravidelné¢ se proti nému provadi insekticidni ochrana. Je znamo, ze se
V porostech fepky vyskytuji i1 jiné druhy blyskackid. V praxi je jejich pfitomnost opomijena
a pii signalizaci oSetfeni vSichni jsou blyskacci povazovani za jeden druh — B. aeneus. Néekteré
doprovodné druhy jsou svym vyvojem vazany na jiné druhy rostlin, nez je fepka. Ta jim vSak
brzy zjara slouZi jako prvni zdroj pylu. Jak bylo zjiSténo rozborem sbérii blyskacki ziskanych
pfi monitoringu rezistence vuci insekticidim v ¢eské a Slovenské republice, je druhové slozeni
V porostech zejména fepky olejky v obou zemich zna¢n€ podobné. Dominuji tfi druhy rodu
Brassicogethes vazané vyvojem na ftepku nebo brukvovité rostliny: B. aeneus,
B. subaeneus a B. viridescens. Na brukvovité jsou vazany i druhy Brassicogethes coracinus,
B. coeruleovirens a B. czwalinai. V porostech byl v roce 2016 zaznamenan i vyskyt druht
blyskacki z rodt Boragogethes, Cychramus, Fabogethes, Genistogethes, Meligethes
a Sagittogethes. Zadny zjejich zastupcti neni vazan na fepku. Zrodu Cychramus byl
zaznamenan C. luteus, ktery byva pfitomen ve véelich tlech, kde hleda spise tkryt. Pozitivni
skutecnosti je, ze v Zadném ze sbéri nebyl zjistén blyskacek Aethina tumida, jenz je obavanym
Skiidcem vcel.
Doprovodné druhy se vyskytuji v malych poctech a pravdépodobné fepku neposkozuji.

Ptispévek vznikl za podpory MZe NAZV QJ 1230077 a VEGA: 1/0539/15 (Slovensko).



Novy modul rostlinolékaiského portalu — Fytosanitarni rizika CR

The new modul of the Phytosanitary portal — Phytosanitary risks EU
Katefina Jégrova

Ustredni kontrolni a zkuSebni tistav zemédélsky, Brno; katerina.jegrova@ukzuz.cz

Rostlinolékatsky portal je webova aplikace Ustfedniho kontrolniho a zkusebniho wstavu
zemddélského (UKZUZ), ktera doposud poskytovala uZivatelim informace z oblasti
integrované ochrany rostlin, a to prostfednictvim moduli Metodiky IOR, Fotogalerie, Vyskyt
a prognoza $kodlivych organismi (SO) a Rezistence SO. Dne 12. 6. 2018 byl nové zpiistupnén
modul Fytosanitdrni rizika EU, ktery obsahuje informace o karanténnich Skodlivych
organismech, které jsou nebo v minulosti byly regulovany fytosanitarnimi ptedpisy na tzemi
Evropské unie a Ceské republiky, a také o dalsich rizikovych organismech, ¢asto neptivodnich
a invaznich druzich.

Rada téchto organismil je nebo byla sledovana pii ufednich detekénich priizkumech.
Vysledky téchto priizkumi jsou ptehledné zobrazeny v mapach vyskytu Skodlivych organismi
v letech, v nichz byl prizkum provadén. U informaci o jednotlivych Skodlivych organismech
jsou také uvadéna prislusna fytosanitarni opatieni.

The Phytosanitary portal is available at websites of Central Institute for Supervising and Testing
in Agriculture (UKZUZ) and it is providing information about integrated pest management in
form of modules: Methodology (IMP), Photo Gallery, Monitoring and Prognosis of pests and
Pest Resistance. On the 12 June 2018 was introduced a new module Phytosanitary risks EU,
where the users can find an information about quarantine harmful organisms, which are or were
regulated by phytosanitary measures in EU and in Czech Republic and also about other harmful,
often invasive organisms.

Most of these organisms are or were a part of the detection surveys. The results of the
detection surveys can be seen on the maps, during the years when the detection surveys were
carried out. The theoretical part about the harmful organisms contains also information about
phytosanitary measures.



Faktory ovliviiujici nav§tévnost porosti olejnin opylovaci
Factors affecting the attendance by pollinators in oilseed crops
Jan Kazda & Martina Stejskalova

Ceskd zemédélska univerzita v Praze, Praha-Suchdol; kazda@af.czu.cz

V letech 2015-2017 byl sledovan vliv odridy a aplikace pesticidi na navs§tévnost véely
medonosné, ¢meldkl a samotaiskych véel v porostech fepky a slune¢nice. V maloparcelkovych
polnich pokusech byly zkouSeny ¢tyii odrudy liniové a 12 odriid hybridnich fepky ozimé.
Vzhledem ke kvétu bilé barvy byla do pokusti zafazena i liniova odriida Witt. Ve stejném typu
pokusii byla zkousena repelence pro vcely 18 insekticid
a fungicidi. V maloparcelkovych polnich pokusech se slunecnici bylo zkouSeno 6 hybrida
a 7 pesticidi. Pro zpfesnéni byly doplnény polni pokusy ovéfujici repelenci pesticidl
pro véely Metodou piimého 1akani.

V porostech fepky mezi opylova¢i vyznamné pievazuje vcela medonosna (85 %).
Mezi nejvice navstévované odridy ozimé fepky patfily hybridy Sherpa a Explicit, nejméné
navstévovany byl hybrid Andromeda. U bile kvetouci liniové odrady Witt néavstévnost
opylovaci souvisela s barvou kvétu. Rozdil v navstévnosti v€éelami liniovych a hybridnich
odrid je maly a v praxi nema vyznam. Vyznamné vyss§i vliv ma barva kvétu. V porostech
slune¢nice piirozené vyznamné dominuji mezi opylovaci ¢meléci (97 %). Po ptisunu vcelstev
vSak ptevazuj véely (71 %). Nejatraktivnéj$i odridou pro ¢melaky byly hybridy NK Neoma
a P63LE10. Hybrid P63LE10 byl i ve vSech letech pozorovani nejatraktivngjsi i pro véely —
Vv roce 2017 byla navstévnost 6x vyssi nez primer.

Mezi atraktivni piipravky pro véely patfi Ortiva, Pictor, Plenum, Mospilan 20 SP
a Atonik. Pfipravek Plenum byl v nékterych opakovanich atraktivnéjsi nez ¢isty med. Vysoka
mira repelence pro veely byla prokazéana u piipravki Vaztak 10 EC, Horizon 250 EW, Trebon
OSR, Reldan 22 a Nurelle D.

Between 2015-2017 was carried out the experiment, which monitored the influence of variety
and the influence of pesticide application on pollinators attendance in winter rape and sunflower
in small-plot experiments and also in laboratory conditions. The most popular varieties of
winter rape were hybrids Sherpa and Explicit, the least attended hybrid was Andromeda. In the
white  flowering line variety Witt, the attendance was associated with
the colour of the flower. In the years when the flowers were pure white, the attendance was
very low. Experiments show that the difference in attendance by bees in line and hybrid
varieties is small and for practice it does not matter. The Importance of flower color is
significantly higher. The most attractive varieties for bumble-bees were the hybrids NK Neoma
and P63LE10. These hybrids were also the most attractive for bees in all years
of observation. In 2017, the attendance was even six times higher than the average attendance
of the other varieties.

The most attractive pesticides for bees are: Ortiva, Pictor, Plenum, Mospilan 20 SP and
Atonik. In the same cases Plenum has been more attractive than pure honey. High rate of
repellency for bees has been proved for Vaztak 10 EC, Horizon 250 EW, Trebon OSR, Reldan
22 and Nurelle D.

Vyzkum byl financovan z projekti NAZV €.QJ1610217 a QJ 1510186 a CIGA 20172011.



Vliv pozeru Skodlivymi organismy na kvalitu kvétaku a brokolice
Effect of pest feeding on quality of cauliflower and broccoli
Katefina Kovatikova!, Véra Schulzova?, Jana Hajslova? & Frantisek Kocourek®

YWyzkumny vistav rostlinné vyroby, v.v.i.,Praha-Ruzyné; kovarikova@vurv.cz
2Vysoka Skola chemicko-technologickad, Praha

Stres u rostlin zptisobeny zirem hmyzich Skidci ovlivituje metabolické procesy, a tim také
obsah biologicky aktivnich latek v rostlinach. Cilem této prace bylo zjistit, jakym zpiisobem se
projevi poskozeni kvétdku a brokolice Zirem hmyzich $kiidci béhem vegetace na obsahu
suSiny, vitaminu C a glukosinolatl ve sklizené zeleniné urcené ke konzumaci.

Zelenina byla péstovana v polnich podminkéch v izolatorech. Byly sledovany 3 varianty
s rozdilnou mirou poSkozeni — neposkozena kontrola, mirn¢ poskozend varianta a vysoce
poskozena varianta. K indukci riznych hladin stresu a miry poskozeni u sazenic byly pouzity
Skodlivé organismy, jako jsou housenky (zapiednicek polni, mira zelnd, bélasek fepovy),
plzaci, dfepcici rodu Phyllotreta a molice vlastovi¢nikova v riznych kombinacich. Sklizené
hlavky byly odvezeny na Ustav analyzy potravin a vyzivy VSCHT, kde byly analyzovany
na obsah suSiny, vitaminu C a glukosinolati s vyuzitim vysokou¢inné kapalinové
chromatografie s DAD a HR-MS detekci.

Provedenym vyzkumem jsme zjistili, Ze obsah biologicky aktivnich latek ve sledované
zelening kolisal, avSak nepodafilo se statisticky prokazat, Ze by mira poSkozeni vedla k nértstu
obsahu glukosinolat nebo snizeni obsahu vitaminu C. Jednotlivé varianty se od sebe statisticky
nelisily. Hlavnim vysledkem je, ze poSkozeni kvétaku a brokolice Skodlivymi organismy béhem
vegetace nezhor$ilo nutriéni kvalitu této zeleniny ve skliznové zralosti. Takovy zavér je
vyznamny z hlediska ekologického péstovani zeleniny, kde tlak Skiidcti miZe byt vyssi.

The objective of this study is to assess how insect pest feeding during growth period affect a
content of dry matter, ascorbic acid and glucosinolates in edible parts of cauliflower and
broccoli.

The vegetables were grown in field conditions in isolated cages, in which several pest
species were placed during the growth period. We observed 3 variants with different levels of
pest pressure — undamaged control, little damaged variant and severely damaged variant.
Harvested vegetables were analysed on the content of biologically active substances at the
Institute of Food Analysis and Nutrition of University of Chemistry and Technology in Prague
with the use of high performance liquid chromatography with DAD and HR-MS detection.

We noticed that the content of biologically active substances varied, on the other hand no
significant effect of herbivory was detected in analysed samples. The main result is that the
damage caused by insect pests during the growth period to cauliflower and broccoli did not
affect negatively nutritional quality of these vegetables. Such a result is very important for
ecological farming system, where higher pest pressure is expected.

Prace byla podpotena grantem RO0418.
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Sucasné rozsirenie vija¢ky kruspanovej (Cydalima perspectalis) a vyznam tohto
invazneho Skodcu na Slovensku

The present distribution of the box tree moth (Cydalima perspectalis) and importance
of this invasive pest in Slovakia

Jan Kulfan?, Peter Zach?!, Juraj Holec?®, Michal Parak®, Marek Dzurenko!, Lenka Sarvasova?,
Milan Mikus! & Miroslav Saniga®

LUstav ekologie lesa SAV, Zvolen; kulfan@ife.sk
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3Prirodovedecka fakulta Univerzity Komenského v Bratislave, Bratislava

Vijacka kruSpanova (Cydalima perspectalis) bola prvykrat zistena v Eurdépe v Nemecku
(v r. 2006). Na Slovensku bola zaznamenana o 6 rokov neskor (v r. 2012), ato v jeho
juhozapadnej Casti v Bratislave. Rychlo sa rozsirila do d’alsich oblasti Slovenska. V r. 2017 sme
zistovali jej vyskyt na 160 lokalitach Slovenska; kontrolovali sme najmé pritomnost/absenciu
hasenic a poskodenie kru$panov na cintorinoch. Vyskyt sme potvrdili v teplejSich Castiach
uzemia. V severnych regionoch Slovenska neboli kruSpany vijackou poskodené. V lokalitach
nad priblizne 400 m n. m. sa poskodenie kruSpanov vyskytovalo len velmi zriedka.
Do hornatych oblasti sa §iri udoliami pozdiz riek, napr. na Povazi sme poskodené kruipany
zaznamenali po Ladce a na Pohroni po Slovenska Cupcu.

Poskodenia kruspanov tymto Skodcom mozno pomerne l'ahko identifikovat. Malé
hasenice 1.—3. instaru st nenapadné a 'ahko sa daju separovat’ z konarikov kru§panu pomocou
fotoeklektorov. Spodné Casti krikov byvaji najviac poskodené. Kriky, ktoré nie st proti tomuto
Skodcovi oSetrované (napr. insekticidmi), mézu husenice zni€it’ vel'mi rychlo. Napr. 3 m vysoky
zivy plot vo Zvolene $kodca znic¢il za tri roky.

Vyskum bol finanéne podporeny projektmi APVV 14-0567, APVV 15-0348 a VEGA
2/0052/05 a VEGA 2/0012/17.

The box tree moth (Cydalima perspectalis) was first recorded in Europe in Germany (2006).
Six years later (in 2012), it was found in southwest Slovakia in Bratislava. It spread fast to some
parts of the country. In 2017, we investigated the occurrence of this moth
in 160 localities in Slovakia. We checked especially the presence/absence of larvae and/or
damage to the box trees in cemeteries. The occurrence of the species was recorded in southern
areas with relatively warm climate. In northern Slovakia and in the majority of localities above
400 m a.s.l. the box trees were not infested by this pest. In the hilly or mountain areas, the box
tree moth was found to spread along river valleys; for example, it reached the town of Ladce
near the river Vah and the town of Slovenska Cupca near the river Hron.

Damage to box trees (Buxus spp.) by the moth can be easily detected. Photo-eclectors are
useful tools to record inconspicuous minute young larvae (1st-3rd stages) on branches. The
lower parts of the box trees are usually most damaged. The box tree moth can destroy not treated
host plants in a short time. For example, 3 m high box tree fences (shrubs) in the town of Zvolen
were Killed by the larvae in three years.

The study was supported by the projects APVV 14-0567, APVV 15-0348 and VEGA 2/0052/05
a VEGA 2/0012/17.
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Vyvoj a testovani nové latky pro ochranu dieva a direvéného obalového materialu proti
had’atku borovicovému Bursaphelenchus xylophilus

Development and testing of a new substance for the protection of wood and wood
packaging material against to pinewood nematode Bursaphelenchus xylophilus

Marie Manasova!, Miloslav Zouhar!, Ondiej Douda?, Pavel Rysanek!, Vaclav Stejskal?
& Radek Aulicky?

YCeska zemédélska univerzita v Praze, Praha-Suchdol; manasova@af.czu.cz
2Vyzkumny vistav rostlinné vyroby, V.V.i.,Praha-Ruzyné

Had’atko borovicové (PWN), Bursaphelenchus xylophilus, ptivodce chiadnuti borovic (PWD)
je jednim z nebezpecnych sktidcti ohrozujicich borovice, potazmo jehli¢naté lesy. Na kratsi
vzdalenosti je pfenos PWN zajistén brouky z ¢eledi Cerambycidae. Dulezitéjsi je ovsem pienos
tohoto had’atka na dlouhé vzdalenosti, mezi staty i kontinenty, ktery se déje pomoci transportu
dieva. Proto je velice dualezit¢ oSetfeni veSkerého  dievéného  materidlu
z postizenych oblasti. K oSetfeni dieva se primarné pouziva termoterapie, kterd se ovSem
v posledni dob¢ ukazuje jako mén¢ u¢inna. Pouziti fumigant( jako metyl bromid je ekologicky
nepfijatelné. To je diivod, pro¢ se védci na celém svéte snazi oveérit nové metody oSetieni dieva.
V na$i studii byl zkouman vliv fumigacniho plynu ethan dinitril na mortalitu had’atka
B. xylophilus. Po prvnich testech, které probihali v pilinach z Pinus sylvestris v 50 mi
zkumavkach, byla 100% mortalita jiz pti 2 g piipravku po dobu plsobeni 4 h, nebo pii 4,5 g
po dobu 2 hodin. Ve vyssich koncentracich bylo oSetfeni 100% ucinné jiz po 0,5 h ptisobeni.
Tato metoda se jevi jako velice perspektivni i1 z hlediska ekologie, nebot’ se fumigant rozklada
na netoxické slouceniny.

The Pinewood Nematode (PWN), Bursaphelenchus xylophilus, the causal agent of the Pine
Wilt Disease (PWD), is one of the worst plant pests of pines and coniferous trees in general. At
a shorter distance, beetles from the family Cerambycidae ensure PWN transmission. What is
more, however, is the transmission to the long distance, between states and continents, which
is done through the transport of packing wood and timber. It is therefore very important to treat
all wood material originating from affected areas. Wood treatment primarily uses
thermotherapy, which has recently proven to be less effective. The use of fumigants such as
methyl bromide is ecologically unacceptable. This is why scientists around the world trying to
verify other wood treatment methods. In our study, the effect of ethane dinitrile fumigation on
the mortality of B. xylophilus was investigated. After the first trials in Pinus sylvestris sawdust
in 50 ml polyethylene tubes, 100% mortality was at 2 g for 4 hours or 4.5 g for 2 hours. At
higher concentrations, efficacy was 100% effective after 0.5 hours of action. This method is
very promising from the point of view of ecology because fumigant is decomposed into non-
toxic compounds.

Tato studie byla financovana Technologickou agenturou Ceské republiky TH02030329 Nova

fumigacni technologie k eradikaci invazivnich a karanténnich druhfi $kidct Sifenych
v surovinach v CR a EU.
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Hospodaisky vyznamné vyskyty chrousta obecného (Melolontha melolontha) na tzemi
Ceské republiky — historicky prehled do roku 2017

Economically significant occurrences of cockchafer (Melolontha melolontha) on the
territory of the Czech Republic — a historical overview until 2017

Antonin Muska
Mendelova univerzita v Brné, Brno; xmuska@mendelu.cz

Skody zptisobené chroustem obecnym jsou znamy jiz ze stiedovéku, jejich rozsah je
v jednotlivych obdobich velmi rozdilny. Do sedmdesatych let minulého stoleti Skodil jak
v zemé&d¢lskych plodinéch, tak i trvalych kulturdch, v osmdesatych letech pouze na ovocnych
drevinach a révé vinné. Obdobi 1990-1999 bylo prakticky bez Skod. Od roku 2000 nastava
narist Skod. Jsou zndmy Skody zejména z révy vinné, ovocnych dfevin, lesnich dievin,
vyjimecné ze zeleniny a polnich plodin. Tyto Skody zdaleka nedosahuji diivéjsi intenzity
vyskytu. Byl zpracovan historicky piehled hospodaisky vyznamnych vyskytl v polnich
plodinéch a trvalych kulturdch do soucasnosti, celkovy piehled a vyskyt pro jednotlivé skupiny
plodin, byly stanoveny okresy s nejvyssi intenzitou vyskytu.

Pro prognozu rojeni a Skodlivosti ponrav je vyuzivana metoda Ing. Antonina Musky (1934—
2014). Na tizemi Ceské republiky jsou tii tifleté a Gtyfi Gtyfleté kmeny chrousta obecného.
Hranice mezi tiiletymi a Ctyfletymi kmeny je vyty¢ena pramérnou 50tiletou teplotou vzduchu
v dob¢ vegetaéni (duben—zaii) 14 °C, ve Slovenské republice 13 °C. Rozdil o 1 °C je zptisoben
kontinualnim pribé¢hem pocasi smérem na vychod. Oblasti s uvedenou teplotou nad touto
hranici jsou osidleny kmeny tfiletymi (jiZzni Morava), pod touto hranici ¢tyfletymi. Byvalé
Ceskoslovensko bylo jednou z prvnich zemi, kde byla vypracovana prognéza rojeni chroustti
pro celé tizemi statu. V soucasnosti je zemédélska praxe s touto progndzou pravidelné
seznamovana.

Damage caused by cockchafer has been known already in the Middle Ages. The extent of
damage in individual periods in the territory of today's Czech Republic varies substantially.
Until the 1970s, the cockchafer caused damage to both agricultural crops and permanent
cultures, in the 1980s it damaged only fruit trees and grapevine. In the period of 1990 — 1999
no damage occurred. Since 2000 damages have increased. It caused damage especially to
grapevine, fruit trees, forest trees, and occasionally to vegetables and field crops. However, the
damage is far from the previous intensity. The thesis provides a historical overview of
economically significant occurrences of the above pest in field crops and permanent cultures
up to the present time. Furthermore, districts with the highest occurrence are reported here.

The method of Ing. Antonin Muska (1934-2014) is used for the prognosis of swarming
and harmfulness of grubs. In the Czech Republic, there are three cockchafer populations with a
three-year cycle and four with a four-year cycle. The border between the three- and the four-
year cycles is determined by a 50-year average air temperature of 14 °C during the vegetation
period (April-September); in Slovakia, it is 13 °C. The difference of 1°C is due to the
continuous movement of weather from west to east. In areas with air temperatures above this
border, cockchafer populations have a three-year cycle (southern Moravia), in areas with lower
temperatures, they have a four-year cycle. Former Czechoslovakia was among the first
countries to develop a prognosis of cockchafer swarming for the whole country. At present, this
forecast is regularly provided to the agricultural industry.



VysledKky testovani vlivu vybranych pripravki na §kvora obecného (Forficula auricularia)

Results of testing of the effect of selected products on the common earwig (Forficula
auricularia)

Jana Ourednickova & Michal Skalsky

Vyzkumny — a  Slechtitelsky — ustav  ovocnarsky  Holovousy  s.r.o.,  Holovousy;
Jana.Ourednickova@vsuo.cz

Skvor obecny (Forficula auricularia) je povazovan za vyznamného predatora mnoha druhti
hmyzich sktideti v ovocnych sadech. Populace skvorti v ovocnych vysadbach mohou byt vSak
vyrazn€ negativné ovlivnény nespravnou volbou aplikovanych insekticidii. Cilem této studie
bylo ovérit vliv 13 vybranych pfipravkd na ochranu rostlin v rdmci testovani kontaktni
ucinnosti, resp. mortality, na dospélce Skvora obecného. Testovany byly piipravky, které
mohou byt redln¢€ v praxi aplikovany v dobé¢, kdy se Skvoii v ovocnych vysadbach vyskytuji.
Vyslednd mortalita byla hodnocena 24, 48 a 72 hodin po oSetfeni. Bylo zji$téno, ze celkem
sedm testovanych piipravka (Calypso 480 SC, Coragen 20 SC, Integro, Mospilan 20 SP,
Pirimor 50 WG, Steward a Rock Effect) je pro skvora obecného zcela netoxickych. U tiech
pripravkli (Teppeki, Vertimec 1.8 EC a Boundary SW) byla pozorovana po 72 hodinach
od oSetieni 5% mortalita. Mortalita 75 % po 48 hodinach a 90 % po 72 hodinéch byla sledovéana
u pripravku SpinTor. Nejvice toxicky pro dospélce Skvora obecného byl v provedeném pokusu
ptipravek Reldan 22, ktery obsahuje G¢innou latku chlorpyrifos-methyl. U tohoto pfipravku
byla zjisténa 100% mortalita pti hodnoceni jiz po 24 hodinach.

Common earwig (Forficula auricularia) is considered to be a significant predator of many
insect pests in orchards. However, the population of common earwig in fruit plantations can be
significantly negatively affected by incorrect selection of applied insecticides. The aim of this
study was to verify the contact effectiveness, respectively mortality of 13 selected plant
protection products on adult earwigs. Products that can be actually applied in practice at the
time of earwig occurrence were tested. Mortality was evaluated 24, 48 and 72 hours after
treatment. It was found that a total of 7 tested products (Calypso 480 SC, Coragen 20 SC,
Integro, Mospilan 20 SP, Pirimor 50 WG, Steward and Rock Effect) are completely non-toxic
to Forficula auricularia. Three preparations (Teppeki, Vertimec 1.8 EC and Boundary SW)
caused 5% mortality rate after 72 hours of treatment. Mortality of 75 % after 48 hours and 90
% after 72 hours was observed with SpinTor. Reldan 22, which contains the active substance
chlorpyrifos-methyl, was the most toxic in these experiments. In the case of this product, 100%
mortality rate as early as after 24 hours was observed.

Tato prace byla realizovana v ramei projektd NAZV QK1710200 a QJ1510352, a za finan¢ni
podpory MSMT v ramci programu NPU I - LO1608 - ,,Vyzkumné ovocnaiské centrum®.
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Plo$ny monitoring zavijete zimostrazového (Cydalima perspectalis) v CR

The nationwide monitoring of the Box tree moth (Cydalima perspectalis) in the Czech
Republic

Jana Patockova
Ustiedni kontrolni a zkuSebni iistav zemédélsky, Brno; jana.patockova@ukzuz.cz

Prvni vyskyt zavije¢e zimostrazového na nasem uzemi byl potvrzen v roce 2011. Od té doby se
ve vetejné zeleni, v parcich, v okrasnych i soukromych zahradéch.

Dochazi k nartstajicimu poSkozeni rostlin zimostrazu (Buxus) housenkami zavijece
zimostrazového (Cydalima perspectalis). Proto od jara 2018 inspektoti Ustfedniho kontrolniho
a zkuSebniho tstavu zemédélského (UKZUZ) cilené monitoruji vyskyt zavijete
zimostrazového plosné na tzemi CR. Pravidelné pozorovani se provadi v pribéhu celé
vegetani sezony k zachyceni vSech tii generaci zavijeCe zimostrazového s naslednym
doporuc¢enim vhodného terminu aplikace pfipravku na ochranu rostlin. Pfed samotnou aplikaci
pfipravku na ochranu rostlin je vSak nutné prohlédnout kef na ptfitomnost zavijeCe
zimostrazového. Vhodny termin aplikace chemické ochrany je v obdobi, kdy housenky zavijece
zimostrazového dosahly 4.—6. instaru. Housenky vylezly z piediva a pohybuji se na kefich, kde
provadeéji zir.

Aktuédlni a souhrnné vystupy monitoringu nejen zavijee zimostrdzového je mozno
sledovat na webové aplikaci Rostlinolékaisky portal na webovych strankach UKZUZ.

The first occurrence of the Box tree moth was confirmed in our territory in 2011. Since
then, this invasive species has been spreading intensively across the Czech Republic and has
been causing damage to Buxus, especially in public greenery, in parks, in ornamental and
private gardens.

There is a growing damage to Buxus by the larvae of the Box tree moth (Cydalima
perspectalis). Therefore, from the spring of 2018, the inspectors of the Central Institute for
Supervising and Testing in Agriculture (UKZUZ) monitor specifically the occurrence of the
Box tree moth in the Czech Republic. Regular observation is carried out throughout the growing
season to capture all three generations of the Box tree moth, followed by the recommendation
of the appropriate date of application of the plant protection products. However, before the
application of the plant protection products itself, it is necessary to inspect the bush for the
presence of the Box tree moth. A suitable term for the application of chemical protection is
when the Box tree moth reached the 4"-6" larval instar. The larvae climb out of the cocoon
and move actively on the bushes where the larvae feed on the leaves.

Current occurrence and summary outcomes of monitoring not only for Box tree moth can
be accessible on the web application Phytosanitary Portal of the UKZUZ website.
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Botanické pesticidy a zakladni latky — nova moZnost ochrany rostlin
Botanical pesticides and basic substances — a new plant protection option
Roman Pavela

Vyzkumny ustav rostlin vwroby, Praha-Ruzyné,; pavela@vurv.cz

Botanické insekticidy pfitahuji stdle vétsi pozornost ekologickych a drobnych farmait
po celém svéte, nebot’ jsou povazovany za vhodnou alternativu k syntetickym insekticidiim.
Pouzivani sekundarnich metabolitii obranného charakteru izolovanych z rostlin je tradice stara
vice jak 3 000 let. Nicmén¢ i pfes soucasny intenzivni vyzkum je sortiment vhodnych
komercénich piipravkli velmi omezeny a nedostatecny vzhledem k celosvétovému rlstu
poptavky po biopesticidech. Farmaiské piripravky a nové pak zakladni latky maji velkou
perspektivu byt Siroce pouzivany v ochrané proti Skodlivému hmyzu z divodu nespornych
mnohych vyhod.

V ramci feSeni projektu jsme testovali nckterd aditiva a aromatické latky pouzivané
V potravinafském pramyslu proti patogentim a skudcim obilnin. Zjistili jsme, ze aplikace
nckterych aditiv miize vyznamné snizit vyskyt patogent a Skidct na pSenici a tim 1 zvysit
celkové vynosy. Na zadklad¢ vysledkd vyzkumu byl vyvinut novy botanicky insekticid proti
mSicim a nové fungicidni pfipravky proti nékterym chorobam obilnin.

Botanical insecticides keep attracting more attention from environmental and small farmers
worldwide as they are considered as a suitable alternative for synthetic insecticides. The use of
secondary metabolites in a defensive manner isolated from plants is a tradition more than
3 000 years old. However, despite current intensive research, the assortment of suitable
commercial products is very limited and insufficient in view of the global rise for the demand
of biopesticides. Farm products as well as new basic substances offer an important perspective
of being widely used in the protection against harmful insects due to their multiple undoubted
benefits.

As part of the project, we tested some additives and flavorings used in the food industry
against diseases and pests of cereals. We have found that the application of some additives can
significantly reduce the incidence of pathogens and pests on wheat and thereby increase overall
yields. Based on research findings, a new botanical insecticide has been developed against
aphids and new fungicide against some diseases of cereals.

Financial support for this work was provided by the Ministry of Agriculture of the CR (project
no. QJ1610082).



Vliv enkapsulace na prodlouZeni perzistence repelentni icinnosti esencialnich oleju
proti blyskacku Fepkovému (Melighetes aenaus)

Influence of encapsulation of essential oils on the prolongation of repellent persistence
against pollen beetle (Melighetes aenaus)

Roman Pavelal?& Martin Barnet?

YWyzkumny tistav rostlinné vyroby, v.v.i., Praha-Ruzyné;: pavela@vurv.cz
24GRA GROUP a.s., Stielské Hostice; martin.barnet@agra.cz

Jednou z novych alternativ ochrany rostlin je vyuziti biologicky aktivnich latek obranného
charakteru ziskanych z rostlin, véetné esencialnich oleju ziskavanych z aromatickych rostlin.
Esencidlni oleje jsou zndmé svymi insekticidnimi a repelentnimi ucinky na mnohé druhy
Skudct polnich plodin. Nicméné problémem vyuzZiti esencialnich olejii v ochrané rostlin je
jejich nizka perzistence ucinnosti vlivem rychlé biodegradace. Metodou enkapsulace
esencialnich oleji Ize zvysit perzistenci u¢innosti esencidlnich oleji v polnich podminkach.
V ramci nasich experimenti byl zjistén vliv vybranych esencidlnich oleji a jejich enkapsulatii
na repelenci dospélcu blyskacka (Meligethes aeneus) naftepce ozimé. Byl vyvinuty novy
ptipravek na bazi enkapsulovanych esencialnich oleji, ktery ochranil v polnich podminkach
rostliny fepky ozimé pted poSkozenim poupat zirem blyskacka. Perzistence Uc¢innosti byla
prodlouzena do doby prvnich kvéty, kdy dospélci zacali preferovat pyl z otevienych kvéti.
Provedené oSetteni se projevilo naristem vynosu semene fepky o 4 % az 7,1 %.

Dedikace: Bioraf TE01020080 — Centrum kompetence pro vyzkum biorafinaci. Poskytovatel:
Technologickd agentura Ceské republiky program Centra kompetence

One of the new plant protection alternatives is the use of plant-derived biologically active plant
secondary metabolites, including essential oils obtained from aromatic plants. Essential oils are
known for their insecticidal and repellent effects on many pest species. However, the problem
of using essential oils in plant protection is their low persistence in efficiency due to relative
rapid biodegradation. By the method of encapsulation of essential oils, the persistence of
essential oils can be increased in field conditions. In our experiments we found the effect of
selected essential oils and their encapsulates on the repellency on adults of pollen beetle
(Melighetes aenaus) on winter rape. A new preparation based on encapsulated of essential oils
has been developed, which has protected the buds of rape plants from the damage feeding of
beetle adults. The persistence of efficacy was prolonged until the first blooms, when adults
began to prefer pollen from open flowers. The treatment resulted in an increase in the yield of
rape seed by 4% to 7.1%.



Reakce cilovych a necilovych druhi motyli na feromony obale¢i

The reactions of the target and non-target lepidopteran species to the pheromones of
tortrix moths

Zaneta Prazanova & Hana Sefrova
Agronomicka fakulta, Mendelova univerzita v Brné; xprazanova@node.mendelu.cz

V roce 2017 byl pomoci feromonovych lapacli monitorovan vyskyt cilovych a necilovych
druhti v arboretu Mendelovy univerzity a v obci Ujezd u Cerné Hory. Feromony byly pofizeny
od firmy Propher s.r.o. a byly pouzity na obalee Svestkového (Grapholita funebrana
Treitschke, 1835), obale¢e vychodniho (Grapholita molesta Busck, 1916) a obale¢e ovocného
(Pandemis heparana Denis & Schiffermiiller, 1775). V arboretu MENDELU bylo vyvéSeno
celkem Sest feromonovych lapaéti ana zahradé v Ujezdé u Cerné Hory byly vyvéseny tii
feromonové lapace. Z cilovych druhti byli zjisténi obale¢ $vestkovy a obale¢ vychodni. Obale¢
Svestkovy byl zji§tén na obou studijnich plochach. Obale¢ ovocny nebyl zaznamenan. Déle bylo
zaznamenano 10 necilovych druhti: obale¢ jitrocelovy (Cnephasia stephensiana Doubleday,
1849); Epiblema cirsiana Zeller, 1843; Pammene spiniana Duponchel, 1843; Pammene
suspectana Lienig & Zeller, 1846; Pammene gallicolana Lienig & Zeller, 1846; obale¢ dubovy
(Tortrix viridana Linnaeus, 1758); Oegoconia novimundi Busck, 1915; piedivka jablofiova
(Yponomeuta malinellus Zeller, 1838); Crassa unitella Hiibner, 1796 a molovka jalovcova
(Argyresthia trifasciata Staudinger, 1871). Celkem bylo v lapac¢ich zaznamenano 270 jedinct
necilovych druhti. Nejvice atraktivnim feromonem pro necilové druhy byl feromon obalece
vychodniho. V lapadich s feromonem obalece vychodniho bylo zaznamenano 181 jedinct
sedmi necilovych druhii. V lapacich s feromonem obalece Svestkového bylo zaznamendno
83 jedincii sedmi necilovych druhii. A v lapacich s feromonem obalece ovocného bylo
zaznamenano $est jedinct tfi necilovych druhd.

In 2017, pheromone traps were monitored for observed of the target and non-target species in
the Mendel University Arboretum and Ujezd u Cerné Hory. Pheromones were used from
Propher s.r.0. Pheromones for Grapholita funebrana (Treitschke, 1835), Grapholita molesta
(Busck, 1916) and Pandemis heparana (Denis & Schiffermiiller, 1775) were used. Six
pheromone traps of the target species were hanged in the arboretum and three pheromone traps
were hanged in the garden in Ujezd u Cerné Hory. Of the target species were found Grapholita
funebrana and Grapholita molesta. Grapholita funebrana was found on both study areas. The
Pandemis heparana was not recorded. The 10 non-target species have also been recorded:
Cnephasia stephensiana (Doubleday, 1849); Epiblema cirsiana (Zeller, 1843); Pammene
spiniana (Duponchel, 1843); Pammene suspectana (Lienig & Zeller, 1846); Pammene
gallicolana (Lienig & Zeller, 1846); Tortrix viridana (Linnaeus, 1758); Oegoconia novimundi
(Busck, 1915); Yponomeuta malinellus (Zeller, 1838); Crassa unitella (Hiibner, 1796) and
Argyresthia trifasciata (Staudinger, 1871). In the traps were recorded 270 individuals non-
target species. The most attractive pheromone for non-target species was the pheromone for
Grapholita molesta. The pheromone for Grapholita molesta was the most attractive pheromone
for non-target species. In traps were recorded the pheromone of Grapholita molesta with 181
individuals of 7 non-target species. In traps were recorded the pheromone of Grapholita
funebrana with 83 individuals of 7 non-target species. Six individuals of 3 non-target species
were recorded in pheromone traps with pheromone for Pandemis heparana.



Bazlivec kukufiény v&era, dnes a zitra — vystupy celostatniho monitoringu UKZUZ

Diabrotica virgifera yesterday, today and tomorrow — outcomes of large-scale monitoring
of UKZUZ

Stépanka Radova
Ustredni kontrolni a zkuSebni vistav zemédélsky, Brno;, stepanka.radova@ukzuz.cz

UKZUZ provadi pravidelny priizkum vyskytu bazlivee kukufiéného od roku 2006. Dospélci jsou
sledovani od 20. ¢ervna do konce fijna na cca 100 PB. Pozorovani se provadi pfednostné na
pozemcich, na nichz nésleduje kukufice po kukufici. Kontroluje se mnozstvi samct
ve 2 feromonovych lapacich (Csalomon PAL) na zvoleném pozemku. Prvni vyskyty dospélcii
jsou zpravidla sledovany na jihu Moravy v okresech Bfeclav a Uherské Hradisté, pozdéji
na dalsich lokalitich Moravy 1 Vysoc¢iny. Od zacatku srpna se zacinaji vyskytovat prvni nalety
bézlived i v Jiznich Cechach. Nejvyssi podet je zaznamenavan na Jizni Moravé, nejniZsi podty
jsou pozorovany v Severnich a Zapadnich Cechach. Z vysledkii vyplyva, Ze nejéastéjsi
predplodinou byva psenice ozima cca 50 %, kukuftice po kukufici se péstuje v cca 25 %. Mezi
dal$i ptedplodiny patii je¢men, cukrovka nebo brambory. Na plochach s jinou piedplodinou
nez kukufice se intenzita vyskytu bazlivee pohybuje z jedné poloviny na slabé ¢i nulové trovni,
zbyla polovina pozorovani zahrnuje stfedni a silné vyskyty (vétSinou Jizni Morava a Vysocina).
Je-1i péstovana kukufice v monokultute, predstavuje slabé vyskyty desetina pozorovani. Silné
a stfedni vyskyty ptfevazuji. Silnd intenzita se potvrzuje na cca 70 % PB s kukufici jako
predplodinou. Jedna se o lokality s tradiénim vyskytem; Jizni Cechy, Jizni a Severni Morava,
Vyso¢ina a Vychodni Cechy. Celkem se kazdoroéné poéty odchycenych dospélcii zvysuji (napf.
meziroéni narist v letech 2015 a 2016 byl dvojnasobny). Radové je odchyceno 60 tisic brouki
za rok. Z vysledki prizkumu vyplyva, Ze se bazlivec kontinualng §iii do viech oblasti CR, oblast
Zapadnich a Jihozapadnich Cech ziistava vyznamnéji nedotéena.

The Central Institute for Supervising and Testing in Agriculture has carried out a regular
monitoring of the presence of Western corn rootworm since 2006. WCR beetles are monitored
from June 20th to October on about 100 OP’s. Observation is preferably carried out on plots with
corn monoculture. The number of WCR males is checked in 2 pheromone traps (Csalomon PAL)
on the selected plot. The first occurrences of adults are usually observed in the south of Moravia
in the districts of Bfeclav and Uherské Hradisté, later also in other localities not only in Moravia
but also in Highlands. Since the beginning of August, the first occurrence started also in South
Bohemia. The highest number is recorded in South Moravia, the lowest numbers are observed in
Northern and Western Bohemia. The results show that the most common pre-crop is winter wheat
(app. 50 %), monoculture of corn is grown in about 25 % of cases. Other pre-crop includes barley,
sugar beet or potatoes. In areas with a pre-crop other than corn, the intensity of the occurrence in
half of observations includes weak or zero observations, the remaining half of observations
include medium and strong occurrences (mostly South Moravia and the Highlands). When corn
is grown in a monoculture, a weak occurrence is observed in a very low proportion. Strong and
medium occurrences prevail. Strong intensity is confirmed at about 70 % OP’s with corn as a pre-
crop. These are localities with a traditional occurrence; South Bohemia, South and North
Moravia, Highlands and Eastern Bohemia. In total, the number of beetles is increasing each year
(year-on-year growth in 2015 and 2016 was doubled). There are about 60,000 beetles captured
per year. The results of the survey clearly show that the corn rootworm is continuously spreading
to all areas of the CR, but the area of Western and Southwest Bohemia remains unaffected.
Rana odrida hrachu jako lapaci pas pro zrnokaza hrachového (Bruchus pisorum L.)
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Early field pea variety as a trap crop for pea weevils (Bruchus pisorum L.)
Marek Seidenglanz?, Jaroslav Safai® & Igor Hunady?

YAgritec Plant Research s.r.o., Sumperk; seidenglanz@agritec.cz
2AGRITEC vyzkum, Slechteni a sluzby, s.r.o., Sumperk

Po tfi vegetacni sezony (2015-2017) byly hodnoceny vyskyty vaji¢ek zrnokaza hrachového
(B. pisorum L.) a nasledn¢ téZ semen napadenych timto Skiidcem v rtizné strukturovanych
insekticidné¢ neosSetfovanych porostech hrachu. Ve vSech tfech letech samice zrnokaza
hrachového kladly vice vajicek na rostliny ranéjsi odridy Cysterski, nez na pozdnéjsi odriidu
Protecta. Obsev (alesponi 6 m S$iroky) tvofeny ranou odriidou hrachu (trap crop) lze tcelné
vyuzit pro ochranu porostu pozdnéjsi odridy hrachu (main crop) pied napadenim zrnokazem
hrachovym.

In the course of three seasons (2015-2017) the abundances of Bruchus pisorum eggs and the
seeds infested by its larvae were assessed in differently composed and non-sprayed field pea
(Pisum sativum L.) crops. In all the three seasons B. pisorum females placed more eggs on pods
of the variety Cysterski (earlier start of flowering) in comparison with the variety Protecta
(delayed start of flowering). The earlier variety margins (at least 6 m wide) enclosing the inner
part with the delayed field pea variety is possible to use efficiently as a trap crop against the
damage induced by B. pisorum.

Vysledky byly ziskany pii feSeni projektti QJ1510312 a LEGATO (Grant agreement
no. 613551). Pti zpracovavani rukopisu byly téz vyuZity prostredky z projektu MZE-
RO1018.


mailto:seidenglanz@agritec.cz

Lze stonkové krytonosce i blyskacky kontrolovat jednou insekticidni aplikaci?
Is it possible to control stem weevils and pollen beetles with one spray?

Marek Seidenglanz?, Jaroslav Safa!, Miriama Rusefidkova?®, Veronika Roskoova? & Eva
Hrudova®

YAgritec Plant Research s.r.o., Sumperk; seidenglanz@agritec.cz
2Slovenskd polnohospodarska univerzita, Nitra
3Mendelova univerzita v Brné, Brno

V letech 20162018 byly zakladany maloparcelové pokusy (Sumperk, CR) s fepkou ozimou
zaméfené na hledani jednoho spoleéného terminu pro ucinnou aplikaci proti stonkovym
krytonoscim 1 blyskaCkiim (v praxi jsou bézné dvé aplikace). Insekticidy (pyretroid
vs. kombinace pyretroidu s organofosfatem) byly aplikovany ve dvou terminech (termin I
vs. termin II) stanovenych na zaklad¢ vysledkd pitvy samic obou hlavnich druhi stonky
poskozujicich krytonosct (C. pallidactylus a C. napi) zachytavanych ve Zlutych miskach.
Termin I = doba zachyceni prvnich samic se zralymi vaji¢ky v ovariolach, termin II = doba,
kdy vétSina samic (nad 50 %) méla zrald vaji¢ka v ovariolach. VSechny varianty byly ve dvou
verzich — bud’ po nich nésledovala, nebo nenasledovala jesté jedna aplikace (na blyskacky:
pymetrozine: 2016, 2017, indoxacarb: 2018). Pyretroidy jsou na krytonosce G€innéjsi (snizeni
urovné poskozeni stonkd), jsou-li aplikovany v terminu I. Kombinaci pyretroidu
s organofosfatem je vyhodnéjsi aplikovat v terminu II. Nésleduje-li jeSté jedna aplikace
(aplikace na blyskacky), projevi se to vyraznym sniZzenim posSkozeni stonkt jen u aplikaci
provedenych v terminu II (u obou typl insekticidii). Pfinos druhé aplikace (aplikace
na blyskacky) pro nartst poctid SeSuli na hlavnim kvétenstvi je v kombinaci s aplikacemi
provedenymi v terminu I nevyznamny.

Small-plot trials with winter oilseed rape aimed at looking for one common time for effective
control of both stem weevils (C. pallidactylus, C. napi) and pollen beetles were assessed nearby
Sumperk (CZ) in the course of 2016-2018 (two successive applications are common in
commercial practice). Insecticides (pyrethroid vs. pyrethroid + organophosphate) were applied
at two different dates (timing I and II). Timing I = the date when the first weevil’s females with
ripe eggs in ovariols (established on the base of their dissection) were recorded in yellow water
traps, timing 11 = the date when the majority (more than 50%) of the females caught in the traps
had ripe eggs in ovariols.Each of the treatments (each of the insecticides applied in timing |
resp. 11) was in two versions: at the first one that was not followed with another spraying, at the
second one another application was made (spraying primarily aimed against pollen beetles:
pymetrozine in 2016, 2017; indoxacarb in 2018). Pyrethroids applied solo were more effective
against the weevils (damage induced by larvae was assessed) when they were applied at timing
I, pyrethroids combined with organophosphates were more effective in applications made at
timing 1. Another spraying (the spray aimed primarily at pollen beetles) contributed
significantly to the decreasing the level of stem damage only in the cases when the first spray
was made at timing Il. Contrary to that the contribution of the subsequent application to
decreasing the levels of damage induced by pollen beetles on the main racemes was negligible
when the previous insecticide was applied at timing I1.

Pti ptipravé ptispévku byly vyuzity projekty QJ1610217, QK1820081 a MZE-RO1018.
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Disperze $kudcu v porostech Fepky ozimé v interakci s nejvyznamnéjs$imi prirozenymi
neprateli Skudcu Fepky

The spatio-temporal dispersion of winter oilseed rape pests in interaction with the their
main natural enemies of winter oilseed rape pests

Jaroslav Safai & Marek Seidenglanz
Agritec Plant Research s.r.o., Sumperk; safar@agritec.cz

V letech 2016-2018 byly v okoli mésta Sumperk studovany charakteristiky disperze $kidct
a jejich ptirozenych neptatel v porostech fepky ozimé. Jedinci rtiznych druhiit hmyzu jako
Skidci, uzite¢né druhy, necilové druhy jsou v porostech malokdy dispergovani rovnomérné
nebo nahodné. Cast&j§i naopak je, Ze se v nékterych zénach koncentruji, jinym se vyhybaji.
V zonéch, kde se jedinci Skodlivého druhu agreguji (v tzv. patch clusterech; mohou byt rizné
velké a mit rlizny tvar a v prubehu ¢asu meénit polohu), 1ze o¢ekavat vyssi poskozeni rostlin nez
v Castech porostu, kterym se z néjakych divodi nendhodné vyhybaji nebo z nich v pribchu
Casu mizi, v tzv. gap clusterech (Perry 1995; Pearce & Zalucki 2006). Navic disperzni vzorce
riznych druht: hostitel — predator resp. Skidce — pfirozeny nepftitel; mohou byt v nékterych
ptipadech asociovany. S piirozenymi nepiateli, ktefi se asociuji k shlukiim vyskytu v porostu
tvorenym Sklidci je mozné pocitat jako s potencidln€ u€innym bioagens, pokud jsou v takovych
ptipadech jejich Caso-prostorové disperze v porostech silné asociovany. Tento prispévek se
zaméfuje na obecné rozsifené sktdce fepky blyskacek fepkovy — Brassicogetehes aeneus
(Fabricius, 1775), krytonosec ¢tyizuby — Ceutorhynchus pallidactylus (Marsham, 1802),
krytonosec Sesulovy — Ceutorhynchus obstrictus (Marsham, 1802) a ptirozené nepratele larev
skidct jako jsou stievlikoviti brouci (Coleoptera, Carabidae) a parazitoidi (Hymenoptera).
Z vysledkl vyplyva, ze zejména parazitoidi blyskackit mohou vyznamnym podilem ovliviiovat
decimaci populaci blyskackt, kdy parazitace larev lumky rodu Tersilochus piesahuje
v nékterych letech i vice nez 90 %.

In the 20162018 were studied of the dispersion of winter oilseed rape pests and their natural
enemies near Sumperk town (CZ-North Moravia). In the winter oilseed rape crop is the
dispersion of pests and their natural enemies is rarely even, homogeneous or with randomly
dispersion, more frequent occurrences are aggregated into so-called to patch cluster (with the
statistically significantly strong occurrence) or as aggregated to gap cluster (patches with
statistically significantly missing individuals). Natural enemies who associate with clusters of
pests can be counted as potentially effective bioagens if their spatio-temporal dispersions are
strongly associated in crops. This paper focuses on the common occurenced oil seed rape pests:
pollen beetle — Brassicogetehes aeneus (Fabricius, 1775), Cabagge stem weevil —
Ceutorhynchus pallidactylus (Marsham, 1802), Cabbage seed weevil — Ceutorhynchus
obstrictus (Marsham, 1802) and natural enemies of larval pests are beetles (Coleoptera,
Carabidae) and parasitoids wasps (Hymenoptera), where the results show that parasitoid beetles
can significantly affect the population decimation where the parasitation of the pollen beetles
larvae of the genus Tersilochus exceeds over 90% in some years.

Pii piiprave piispévku byly vyuzity projekty QJ1610217, QK1820081 a MZE-RO1018.
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Moznosti ochrany hrachu proti kyjatce hrachové (Acyrthosiphon pisum Harris, 1776) za
pomoci vyuZiti biopesticidi

Possibilities of pea crop protection against Pea aphid (Acyrthosiphon pisum Harris, 1776)
with the use of biopesticides

Jaroslav Safaf, Marek Seidenglanz & Igor Huiady
Agritec Plant Research s.r.o., Sumperk; safar@agritec.cz

Vzhledem Kk pokra¢ujicimu trendu sniZovat mnozstvi syntetickych pesticidi v zeméd¢€lstvi
a téz kvuli legislativnim zméndm, které kupi. v porostech luskovin vyuzivanych v ramci
programu greening striktné zakazuji po zaloZeni porostl uziti vétSiny béznych pesticidd, je
nutné hledat alternativy pro ochranu téchto porostd mezi pesticidy, které nejsou zdrojem
¢asto vyuzivanou mimo jiné i v greeningu je hrach sety. Nejvyznamnéj$im Skiidcem hrachu,
ktery porosty bez jejich u¢inné ochrany z hospodaiského hlediska ve vétsiné let zcela decimuje,
je kyjatka hrachova. V roce 2018 byl na lokalité Sumperk (CR) zaloZen maloparcelkovy pokus,
ve kterém byla sledovéna ti¢innost nejriznéjSich insekticidnich latek (syntetického a ptirodniho
puvodu) na kyjatku hrachovou a hodnocen dopad téchto aplikaci na vyvoj pocetnosti mumii
kyjatek (vysledek 1 — parazitace parazitoidy rodu Aphidius a Praon, 2 — parazitace
entomopatogennimi houbami zejména rodu Entomophtorales), na lihnivost parazitoida
z insekticidné oSetfenych Cerstvych mumii a na vyvoj pocetnosti predatorii (zejména larvy
Syrphidae) v koloniich msic. Pro srovnani s ¢asto vyuzivanymi syntetickymi pesticidy byl
pouzit pesticid na bazi oleje zplodu Azadirachta indica Juss (Meliaceae). Aplikace
azadirachtinu na nedospéla vyvojova stadia mSic méla na snizeni popula¢ni hustoty kyjatek
VvV porostech hrachu srovnatelny vliv s pfipravky Ccisté syntetického plvodu. Dopad
azadirachtinu na pfirozené neptatele msic byl (stejné jako v pfipadé né&kterych syntetickych
insekticidl) minimalni.

Due to the continuing trend of reducing consumption of synthetic pesticides in legumes crops,
it is necessary to look for alternatives among the non-synthetic and more environmentally
friendly pesticides with minimal risks for food or feed production. The most important legume
in Czech Republic is field pea and the most important insect pest of the crop is pea aphid. In
2018 a small-plot field trial aimed at evaluating effects of several synthetic even natural
insecticides on abundances of pea aphids was founded (Sumperk, CZ). In addition the
influences on the natural enemies (parasitoids Aphidius spp., Praon spp. and predators —
especially syrphid larvae) were assessed in the treatments. From the group of natural
insecticides, azadirachtin showed comparable effects on the pea aphids as the most effective
synthetic insecticides (thiacloprid + deltamethrin, thiacloprid applied solo and pirimicarb). Its
residual effects were markedly better in comparison with the most of pyrethroids (deltamethrin,
tau-fluvalinate) used in the trial. Several tested insecticides (not only natural ones) showed only
negligible negative effects on the natural enemies evaluated in the trial.

Vysledky byly ziskany pii feSeni projekti QJ1510312 a LEGATO (Grant agreement no.
613551). Pti zpracovavani rukopisu byly té€z vyuzity prostfedky z projektu MZE-RO1018.
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Zavije¢ zimostrazovy (Cydalima perspectalis) — shrnujici informace

The box tree moth (Cydalima perspectalis) — a summarizing information
Hana Sefrova & Zdenék Lastivka

Mendelova univerzita v Brné, Brno; sefrova@mendelu.cz

Referat shrnuje podstatné informace o zavije¢i zimostrazovém ziskané mnoha badateli
i autory piispévku. Zavije¢ zimostrazovy pochazi z Ciny, v Evropé (zapad Némecka) byl
poprvé zjistén v letech 2006/2007 a lze soudit, ze byl zavleCen kolem roku 2000. Béhem
10 let osidlil vétSinu zemi Evropy, od Galicie a SZ Portugalska po severni ¢asti Kavkazu
a od severniho Danska a jizniho Svédska po Sicilii. Aktivn¢ se $ifi zhruba 5-10 km za rok, ale
rozhodujici je jeho rozvlékdni se sazenicemi zimostrdzu. Na naSem Uzemi byl poprvé
zaregistrovan vroce 2011 nedaleko Znojma (J. Sumpich), prvni masovy vyskyt byl
zaznamenan v roce 2013 v Brné, v letech 2014-2018 osidlil vétSinu naseho uzemi. U nas
a na veétsiné evropského uzemi ma dvé generace. Pfezimuji housenky o velkosti 8-10 mm
(obvykle 3. instar) mezi dvéma pevné sepfedenymi listy zimostrazu. Koncem bfezna nebo
pocatkem dubna, pii teploté kolem 7—10 °C, za¢inaji byt aktivni. Nejdiive jesté skeletuji svrchni
stranu list, které nasledné zbélaji a zacinaji byt na kefi napadné. Pozd¢ji se ukryvaji ve shlucich
sepfedenych listl, které jiz poziraji celé. Podle teploty stanovist¢ a pocasi dortstaji
mezi polovinou kvétna a pocatkem Cervna (v roce 2018 byl vyvoj vyrazné urychlen). Stadium
kukly trva asi 14 dni. Dospélci prvni generace se lihnou od konce (poloviny) kvétna do prvni
poloviny ¢ervence. Samicky kladou desitky sntisek vaji¢ek (zhruba po 20) na spodni stranu listt
zimostrazu. Housenky druhé generace se objevuji pfiblizné od pocatku cervence (v roce 2018
JiZ v poloviné ¢ervna). Prvni motyli druhé generace se u nas lihnou pfiblizné od 10. srpna,
na jiznim Slovensku od konce Cervence a v jizni Evropé jiz kolem poloviny cervence. Let
motyli 2. generace trva do 2. poloviny zafi, jednotlivé motyly zastihneme
do poloviny fijna. Limitujici délkou fotoperiody pro ndstup zimni diapauzy housenek je
13,5 hod., coZ u nas nastdva na pfelomu srpna a zafi. K indukci diapauzy jsou citlivé pouze
housenky, které dosud nedosdhly uvedené piezimujici velikosti. Pokud jsou jiz koncem srpna
vetsi, mohou vyjimecné dosdhnout 3. generace. Vliv fotoperiody mize byt v kritickém obdobi
omezen extrémné vysokymi teplotami. Podle dosavadnich poznatkid jsou v Evropé
hostitelskymi rostlinami pouze rizné druhy zimostrazi (Buxus sempervirens, B. sinica,
B. microphylla aj.). V evropskych podminkach nema piirozené antagonisty, ktefi by alespon
¢astecné snizovali jeho pocetnost. Regulace tohoto druhu ma dva aspekty — ochrana okrasnych
vysadeb a pfirozenych porostl zimostrazl. V okrasnych vysadbach jej 1ze regulovat pomoci
piipravka registrovanych proti housenkam na okrasnych a lesnich dievinach. Dobte funguji
pyretroidy, neonikotinoidy i blokatory syntézy chitinu. Vhodnymi terminy oSetfeni jsou ¢asné
jaro (duben), kdy housenky opustily zimni zapredky a zacaly pfijimat potravu, piip. druha
polovina cervna a  pocatek cervence, kdy se vyvijeji housenky
2. generace. Pfi zjiSténi housenek je moZzné zasah provést okamzité i mimo uvedené terminy.
Urcitych tuspéchi bylo dosazeno i pifi pouziti SetrnéjSich preparati na bazi Bacillus
thuringiensis. Na jednotlivych kefich je také mozné housenky individualné posbirat. Mnohem
problemati¢téjsi a dosud nevyfeSend je regulace zavijeCe v prirodnich porostech zimostrazu.
Monitoring pfitomnosti a pocetnosti zavijece je mozné provadét pomoci feromonovych lapact
(produkuje firma Propher, Bfezova u Zlina).

In their contribution, the authors presented the important knowledge on the biology, spread and
control methods of the box tree moth, acquired by many researchers and by own investigations.



Aktualni vyskyty §kodlivych organismi dle okresit CR

The current occurrence of harmful organisms in the districts of the Czech Republic
Zuzana Slégrova

Ustiedni kontrolni a zkusebni istav zemédelsky, Brno, zuzana.slegrova@ukzuz.cz

Nova aplikace "Aktualni vyskyty v okrese" na Rostlinolékaiském portale UKZUZ nové nabizi
vefejnosti informace o vyskytu skodlivych organismt v Ceské republice do 15 minut od jejich
vlozeni do databaze. Aplikace zpracovava rozsahlé vysledky celostatniho monitoringu vyskytu
Skodlivych organismt rostlin na lokélni urovni, ¢imz je dobfe vyuzitelnd v zemédélské praxi.
Svym uzZivatelim poskytuje rozsahlé aktualni soubory dat o vyskytu vybranych Skodlivych
organismii ve zvolené ploding v ramci vétdiny okresi CR. Aplikace nabizi piehlednd
zpracovanou situaci v daném okrese s barevné odliSenymi tfidami vyskytu a mirou dosazeni
praht Skodlivosti, v¢éetné odkazli na konkrétni Skodlivé organismy s jednotlivymi piehledy
terénnich dat, jednoduchymi grafy a seznamy povolenych ptipravkii na ochranu rostlin.

Central Institute for Supervising and Testing in Agriculture (UKZUZ) and its Phytosanitary
Portal newly offers application "Current occurrence in the district". This application provides
information on the occurrence of harmful organisms to the public within 15 minutes after
insertion into the database. The application proceeds extensive results of the nationwide
monitoring at the local level, making it well utilizable by agricultural practice. It provides up-
to-date sets of data on the occurrence of selected pests in the selected crop for most of the Czech
Republic's districts. The application provides a well-defined situation in the district with color-
coded occurrence classes and the level of thresholds, including references to specific pests with
individual field data reports, simple charts and lists of authorized plant protection products.
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Jaka jsou FeSeni kiirovcové kalamity v ¢eskych lesich?

What are the solutions of the bark beetle calamity in Czech forests?

Petr Zahradnik & Marie Zahradnikova

Vyzkumny ustav lesniho hospoddarstvi a myslivosti, Jilovisté-Strnady; zahradnik@vulhm.cz

Soucasna kiirovcova kalamita nema v novodobé historii obdoby. Objem nahodilé tézby
v dtsledku napadeni ktrovci poprvé v letech 2016 a 2017 piekrocil objem nahodilé tézby
zpusobené abiotickymi faktory. SpousStécim mechanismem gradace byl abnormalné suchy
a teply rok 2015, avSak synergicky pilisobily i dalsi vlivy — vysoka zasoba lykozroutii
Vv porostech (gradace zacala jiz v roce 2003), nedostatek pracovnich sil v lesnim hospodatstvi,
nedostatecny odbyt diivi a pokles cen, legislativa neumoziiujici rychla feseni. V disledku toho
vznikla rozsahl4 kalamita na severni Moravé a ve Slezsku a dalsi kriticky ohroZenou oblasti se
stal pas lesti podél nasi jizni hranice, od Znojma po Domazlice. Reseni spodiva v naplnéni
kratkodobych 1 dlouhodobych cilii. Mezi kratkodobé patii (i) odstranéni atraktivniho diivi
(polomt) z lesit pred zacatkem rojeni, (ii) disledné vyhledani a vCasna a uc¢innd asanace
napadené¢ho diivi a (iii) docisténi ohnisek ziru za pomoci obrannych opatfeni — lapéaka,
otravenych lapakti a feromonovych lapaci. Dlouhodobad feSeni spocivaji piedevsim
Vv legislativnich zménéch, restrukturalizaci statnich lesii a riznych forem podpory ozZivujici
lesnicky a dfevozpracujici sektor.

Current bark beetle calamity has no similarity in modern history. The solution is based on

traditional methods (short-term approach) and long-term objectives — changing legislation and
incentives for the forestry and woodworking industries.
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MiiZeme piedchazet riziku §kod hrabose polniho (Microtus arvalis) v polnich plodinach?
Milan Zapletal & Dagmar Obdrzalkova

Ceska spolecnost rostlinolékarska, Brno; milan.zapletall @seznam.cz
Cas od &asu je tieba pfipominat, Ze hrabo$ polni je nejrozsitendjsi a nejhojngjsi hlodavec jako
skiidce v zemédélstvi, ale také nejrizikovéjsi druh pro Cloveéka a zivotni prostiedi z hlediska
zdravotniho.

Zjednodusena agrotechnika v péstebni technologii nejrozsitenéjsich plodin, obilnin
a fepky, bezorebné zplisoby seti a rizné isporné piipravy pudy pro seti, vynucené uspornymi
opatfenimi, ekonomikou, ovlivnily nértst vyskytu fady Skodlivych organismi. Hrabo§ polni
patii pravé mezi ty zemédélské Skidce, ktery dovede reagovat na absenci orby, na bezorebny
zpusob seti pfedev§im ozimych obilnin. Takovym Zzjednodusenim agrotechnické piipravy
pro seti novych plodin nedojde k rozruseni dosavadnich kolonii, nedojde k likvidaci hrabost
a tim k vétSimu zasahu do struktury populaci. Populace pieziji bez jmy prechod z jedné
plodiny do druhé, takze pokracuji bez pieruseni ve svém vyvoji. Orba, piipadné dalsi zasahy,
vlaceni a valeni zahubi velkou ¢ast populace, rozrusi vékovou a kondi¢ni skladbu populace,
které bude trvat del$i dobu, nez konsoliduje svou strukturu. A jestlize zasahne ¢asové do tohoto
obdobi zhorSeni pocasi, snizeni teplot, zmény vzdusné vlhkosti, dojde pfi nich k rozruseni
podzemnich staveb nor a n€kdy k totalnimu rozruSeni kolonii. Orebné zasahy se citelné projevi
na zdravotnim stavu populaci, takze zimni obdobi budou piezivat daleko slozitéji
a také ovlivni zdravotni stav pro nastup k ¢asnému jarnimu rozmnozovani. A to je pak zasadni
a rozhodujici v nastupu do nové sezony.

Dulezité je stfidani a zafazovani plodin podle vyskytu hraboSe polniho v pfedplodiné.
V ptipad€ zvySenych stavli hraboSe polniho ve sklizené ozimé ploding, nezaradime stereotypné
nasledujici plodinu také ozimou, a zatfadime jarni je¢men s orbou piipadnou pieoravkou a tim
ponechame pole pies zimu, abychom zhorSili podminky pro pfeziti a dobré prezimovani
populace hrabose.



Hrabos polni (Microtus arvalis) ziistava pro zemédélce vyznamnym Skiidcem
Milan Zapletal & Dagmar Obdrzalkova
Ceska spolecnost rostlinolékarska, Brno; milan.zapletall@seznam.cz

Problém hrabose polniho je aktudlni nejméné poslednich sto let. V letech prvorepublikového
zem&délstvi bylo konstatovano, ze hraboSim vyhovuji malovyrobni podminky zeméd¢lstvi,
které v t& dobé prevazovaly. Mala policka s riznorodosti plodin byla povazovana za vyhodu
pro zivotni podminky hrabose polniho a jeho moznosti pfesouvat se béhem vegetacniho obdobi
mezi potravné vyhodnymi sousedni pozemky, kterymi byly ¢asto krmné plodiny, vojtéska,
jetel, ptipadné s piimési trav, obilniny, okopaniny, které zabiraly celou vegeta¢ni i zimni dobu.
V padesatych letech vlivem zdruzsteviiovani se ménily podminky hospodaieni, byly vytvafeny
velké mnoha hektarové polni celky, od nichz se o¢ekavala zména problému ve vyskytu hrabose
polniho. Hrabo§ polni se naopak pfizplsobil novym podminkdm a velké plochy vojtésko
a jetelotrav mu vyhovoval k rozsitovani populaci a jeho skodlivost se naopak nebyvale zvétsila.
Po roce 1990 prochazelo ceské zeméd€lstvi dal$imi vyznamnymi zménami v zemé&délském
hospodateni. Omezeni poctu péstovanych plodin ve skladbé je vyznamnou zménou. Téméf
chybi krmné plodiny, nepé&stuji se vojtésky a jetele, pfevazuji obilniny, kukutice a ozima fepka.
Zvysil se podil ozimé pSenice a ozimé fepky a praveé ozimé plodiny, jak se zda, pln€ nahradily
viceleté picniny vyznamné pro hrabose polniho. A hrabostim ziejmé tato zména vyhovuje. Ale
také musime konstatovat, ze od roku 1995 jsme nezaznamenali tak vyrazné pfemnozeni, jaké
jsme znali v piedeslych letech, a Skodlivost, i kdyZ je v nékterych oblastech vyznamna, je spise
lokalniho charakteru. Problémy s likvidaci hrabose polniho se pfesto nezménily. Naopak
zménily se moZnosti vyuzivani Sirokého spektra vhodnych rodenticidnich ptipravkd, nastoupily
nové podminky v jejich vyuziti a aplikaci. Proto jsme se pokusili poukazat na vyznam
agrotechnickych opatieni, kterd mohou byt vyznamnou moZnosti a ndstrojem pro sniZeni rizika
Skodlivosti hraboSe polniho.
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Zastoupeni polnich pleveli na skladce komunalniho odpadu v Nétcicich
Representation of field weeds at the municipal waste landfill in Nétéice

Jana Cervenkoval, Dan Uldrijan®, Magdalena Daria Vaverkova?, Dana Adamcova?, Vaclav
Trojan?, Ivan Mohler? & Jan Winkler!

Mendelova univerzita v Brné, Brno; winkler@mendelu.cz
’DEPOZ, Zdounky 27

Cilem prace je stanovit a ur¢it druhovou skladbu rostlin schopnych udrzet se na skladce
v Nétcicich. V ramci pozemku s aktivné vyuzivanou ¢asti skladky byly vybrany 2 stanoviste.
Na prvnim stanovisti je sklddkovan komunélni odpad a na druhém stanovisti je skladkovan
bioodpad. V ramci pozemku s rekultivovanou ¢asti skladky byla vybrana 3 stanoviste.
Vyhodnoceni vegetace bylo provadéno metodou fytocenologickych snimkii. Vyhodnoceni
pokryvnosti nalezenych druhti na vybranych stanovistich bylo provedeno pomoci redundanéni
analyzy (redundancy analysis, RDA). Celkem bylo nalezeno 77 rostlinnych druhd na aktivni
skladce. Na rekultivované skladce bylo celkem nalezeno 50 rostlinnych druhd. Rostliny
na sklddkdch mohou mit vliv 1 na okolni ekosystémy. Problematické mohou byt druhy
hlubokofenici, druhy jejichz semena se §iii vétrem a hmyzosnubné rostliny. Nejéastéji se
vyskytovaly druhy Amaranthus retroflexus, Anagallis arvensis, Apera spica-venti, Atriplex
patula, Atriplex sagittata, Bromus sterilis, Capsella bursa-pastoris, Cirsium arvense,
Convolvulus arvensis, Conyza canadensis, Digitaria sanguinalis, Echinochloa crus-galli,
Elytrigia repens, Fallopia convolvulus, Helianthus tuberosus, Chenopodium album, Lactuca
serriola, Polygonum aviculare, Portulaca oleracea, Setaria pumila, Sisymbrium loeselii
a Sisymbrium officinale.

The aim of the thesis is to establish and determine the species composition of plants that are
able to sustain themselves in an landfill in Nétcice. Two habitats were selected within the land
with the actively used part of the landfill. Municipal waste is deposited in the first habitat, and
biowaste is deposited in the second habitat. Three habitats were selected on the land with the
recultivated part of the landfill. The evaluation of the vegetation was carried out using the
phytocenological imaging method. The evaluation of the coverage of the species found in the
selected habitats was performed using a redundancy analysis (RDA). Altogether 77 plant
species were found in an active landfill. Altogether 50 plant species were found in an
recultivated landfill. The plants in landfills can have an affect even on the surrounding
ecosystems. Deep-rooting species, species whose seeds are spread by the wind and
entomophilous plants can be problematic. The most commonly found species of field weeds
were: Amaranthus retroflexus, Anagallis arvensis, Apera spica-venti, Atriplex patula, Atriplex
sagittata, Bromus sterilis, Capsella bursa-pastoris, Cirsium arvense, Convolvulus arvensis,
Conyza canadensis, Digitaria sanguinalis, Echinochloa crus-galli, Elytrigia repens, Fallopia
convolvulus, Helianthus tuberosus, Chenopodium album, Lactuca serriola, Polygonum
aviculare, Portulaca oleracea, Setaria pumila, Sisymbrium loeselii and Sisymbrium officinale.

Tato prace vznikla za finan¢ni podpory projektu IGA AF MENDELU ¢. TP 5/2017.



Vyhodnoceni vegetace vybranych biopast na uzemi JiZzni Moravy

Evaluation of vegetation of selected biobelts in the territory of South Moravia
Helena Hanusova, Magda Zdrazilkova, Martin JirouSek & Jan Winkler
Mendelova univerzita v Brné, Brno; helena.hanusova@mendelu.cz

Tento ptispévek se zabyva hodnocenim vegetace vybranych biopast na uzemi Jizni Moravy.
Hodnocené biopasy se nachazeji v katastralnich izemich Rosténice-Zvonovice a Hlubocany.
Hodnoceni vegetace biopasti probihalo pomoci zapisovani fytocenologickych snimkad.
Fytocenologické snimky byly zapisovany v terénu v ¢ervnu 2016 a 2017. Velikost
zapisovanych snimkd byla 4 m? Snimky byly zapisovany piimo v biopasu na piidnim bloku,
Vv blizkosti biopasu a na okraji pidniho bloku, kde se biopas nevyskytoval. Biopas byl vyset
nasledujici smési plodin: Avena nuda, Fagopyrum esculentum, Panicum miliaceum, Pisum
sativum, Phacelia tanacetifolia a Phalaris canariensis. Byla hodnocena celkova pokryvnost
a pokryvnost jednotlivych rostlin. Nejvyss§i druhové spektrum rostlin bylo nalezeno
V biopasech. Mezi nejcastéjsi nalezené druhy pleveld patii Chenopodium album, Galium
aparine, Echinochloa crus-galli a Cirsium arvense. Plevele v biopasech mohou byt
povazovany za zdroj §$ifeni pleveltl na ornou pidu. Problematické mohou byt druhy, u kterych
se semena §iti vétrem (Cirsium arvense), nebo druhy, které produkuji velké mnozstvi semen
s dlouhou Zivotaschopnosti v pudé (Chenopodium album).

This article deals with evaluation of vegetation of vegetation of selected biobelts in the territory
of South Moravia. Evaluation of selected biobelts vegetation was carried out in the cadastral
areas of Rosténice-Zvonovice and Hlubo¢any. The evaluation of the vegetation was carried out
using the phytosociological plots. The size of phytosociological plots was 4 m?. The coverage
was estimated as a percentage. Evaluation of vegetation of bio-belts vegetation was carried out
in June 2016 and 2017. Depending on the size of bio-belts, four or five phytosociological plots
were recorded. Furthermore, phytosociological plots were recorded on the land block in the
vicinity of bio-belts and at the edge of the land block, where are no bio-belts, as a control.
Biobelts were sown of following plants: Avena nuda, Fagopyrum esculentum, Panicum
miliaceum, Pisum sativum, Phacelia tanacetifolia a Phalaris canariensis. Total cover and list
of plant species in plot with particular cover value were recorded in each of the
phytosociological plots. The most varied spectrum of species of plants was found in bio-belts.
Among the most found weeds belongs Chenopodium album, Galium aparine, Echinochloa
crus-galli a Cirsium arvense. Weeds in bio-belts can be considered as a source of weeds for the
surrounding arable land. It may be problematic especially for the species which have fruits and
seeds spread by wind (Cirsium arvense), or species that produce large amounts of seeds with
long viability in the soil (Chenopodium album).



Piimés semen pleveli v osivu pro zakladani biopasa

Weed seed admixtures in biostrip seed mixtures

Josef Holec, Petra FiSerova & Lud¢k Tyser

Ceskd zemédélskad univerzita v Praze, Praha-Suchdol; holec@af.czu.cz

Zakladani biopasti na orné pud¢ je jednim z podopatieni agroenvironmentalné-klimatickych
opatfeni. Cilem je vytvofit na orné pidé plochy, které podporuji biodiverzitu, predevsim vyskyt
uzite¢nych bezobratlych (opylovaci — nektaroddrné biopasy) i obratlovci (krmné biopasy).
Pro jejich zakladani se pouzivaji smési osiva, jejichz slozeni je definovano v podminkach
tohoto podopatieni. V piipad¢ jednoletych krmnych biopasti obsahuje smés povinné druhy
(které¢ museji byt ve smési vSechny obsazeny), jimiz jsou jarni obilnina, proso seté, pohanka
obecnd, kapusta krmnd, a druhy volitelné, z nichz musi smés obsahovat minimalné¢ dva
(vybrané druhy luskovin, olejnin, svazenka vrati¢olistd). Viceleté nektarodarné biopasy
obsahuji jeteloviny (pf. jetel lu¢ni, vojtéSku setou, komonici bilou), plodiny (hoi¢ici bilou,
svazenku vratiolistou, pohanku obecnou, slunecnici ro¢ni) a byliny (kmin kofenny, mrkev
obecnou, sléz lesni, diviznu velkokvétou). Cilem nasi prace bylo stanovit mnozstvi piimeési
jinych druhtt mimo udavané slozeni, se zvlastnim zfetelem k druhtim plevelnym. Rozboriim
byly podrobeny jak jednodruhové vzorky (100 g) vybranych druhli coby komponent biopast,
tak 1 komercné dostupné smési osiva pro zakladani biopast (1 krmny biopds, 3 nektarodarny
biopés). Z jednodruhovych vzorkli byl nejvyssi podil ptimési stanoven u osiva Stirovniku
razkatého (1,9 % hm., 13 druht, 1865 jedinct, z toho 26 % plevell), nejméné v 0Sivu vikve
seté (0 %). Ve dvou vzorcich (vojtéska setd, jetel lucni) byl stanoven vyskyt invazniho druhu
plevele bytelu metlatého. Zatimco smés pro zakladani krmného biopasu obsahovala v priméru
34 ks semen piimé&si ostatnich plodin a zadné plevelné druhy, ve smésich pro zakladani
nektarodarnych biopasii plevele coby nezadouci ptimési prevladaly. Tyto smési obsahovaly
Vv priméru 113 ks semen pfimési, z cehoz 79,6 % tvoftily druhy plevelné (pfedev§im penizek
rolni, merlik bily, jezatka kufi noha, silenka Sirolista.

We tested samples of seed mixtures and individual species used for biostrips sowing for
occurrence of admixtures of other species, especially weeds. As for individual species, highest
occurrence of admixtures was found in sample of Lotus corniculatus (1.9 % wg., 13 species,
1865 individuals of which 26 % were weeds)., the lowest occuerence of admixtures was found
in seeds of Vicia sativa (0 %). In two species (Medicago sativa, Trifolium pratense) seeds of
invasive arable weed Kochia scoparia were detected. In fodder biostripe seed mixture 34 seeds
of admixtures were found with no weeds present, in nectar biostrip seed mixtures in average
113 seeds of admixtures were found of which 79,6 % were weed seeds, especially Thlaspi
arvense, Chenopodium album, Echinochloa crus-galli or Silene latifolia.



Nové se $ifici druhy pleveli z ¢eledi mirikovitych (Apiaceae)
Newly spreading weed species from Apiaceae family

Josef Holec, Michaela Kolafova, Ludek TySer & Jaroslav Suk

Ceskd zemédélskad univerzita v Praze, Praha-Suchdol; holec@af.czu.cz

V naSich podminkach patii k nejvyznamnéjsim plevelim z ¢eledi mitikovitych (Apiaceae)
druhy Aethusa cynapium, Conium maculatum a Daucus carota, mimo ornou pidu pak invazni
Heracleum mantegazzianum. V poslednich letech jsme ale na orné ptid¢ zaznamenali zajimavé
vyskyty 1 dal$ich druhii z této Celedi, které se u nas dfive jako plevele prakticky nevyskytovaly
a v budoucnu by se mohly stat hospodaisky vyznamnymi. (i) Anthriscus caucalis Bieb. je
v nadich podminkich udavan jako silné ohrozeny druh (C2). Ve stfednich Cechach
a Kralovéhradeckém kraji byl ale nalezen jako polni plevel — pfedevsim v ozimé fepce, kde se
diky svému ozimému charakteru a brzkému dozravani mize velmi dobie uplatnit.
Piedpokladame, Ze vzhledem k vysokému zastoupeni ozimé fepky na orné piidé v CR se tento
druh bude jako polni plevel vyskytovat stale Castéji. (ii) Anethum graveolens L. je péstovanou
plodinou, dnes pfedevs§im pro vyuziti mladych rostlin v salatech ¢i oméckach, okoliky pak pfi
konzervaci zeleniny (pfedevsim naklddanych okurek). Na zahradach a polich s péstovanim
zeleniny se Casto udrzuje samovysevem, tj. v podstaté¢ jako zaplevelujici rostlina, ovSem
intenzita jeho vyskytu nebyva velka. Ve sttednim Polabi (M¢lnicko) jsme vSak objevili nékolik
poli, kde tento druh zapleveloval pfedevsim cukrovku po celé plose pozemku a v obrovské
pocetnosti. Domnivame se, ze v téchto pripadech, kdy nepochybné dochazi k silné konkurenci
vici ploding, je tento druh nutné povazovat za polni plevel a jako k takovému k nému
piistupovat, tedy snazit se o jeho G¢innou regulaci. (iii) Ammi majus L. k ndm byl dosud
jen piechodné zavlékan, téZisté¢ jeho vyskytu lezi v teplejSich oblastech Evropy, jako
vyznamnéjsi plevel je udavan z Italie, kde se uplatiuje v kukufici. V roce 2017 byl
na Nymbursku identifikovan na poli se zeleninou, kde se vyskytoval ohniskovité, ale
ve vysokych poctech. Jednalo se o bohaté rozvétvené rostliny, plné plodné. Vzhledem
k charakteru vyskytu je nutné piedpokladat, ze dany druh byl na pozemek zavlecen
(pravdépodobné s osivem zeleniny) v nedavné minulosti, ale jiz se opakované stihl rozmnozit.
Klimatické podminky teplejsich oblasti CR tomuto druhu evidentné vyhovuiji, je schopen se
zde reprodukovat a uplatnit se jako polni plevel v Sirokotadkovych plodinach.

Recently, several species from Apiaceae family have been recorded as a new arable weeds in
the Czech Republic. Anthriscus caucalis Bieb. in winter crops (oilseed rape) and Anethum
graveolens L. and Ammi majus L. in wide row crops (vegatables, root crops) were found on
arable land and we can predict their further spread in a near future.



Biologie a regulace pleveli — piredstaveni nové knihy

Weeds — Biology and Control: Introduction of the new book
Miroslav Jursik, Josef Holec, Pavel Hamouz & Josef Soukup

Ceskd zemédélska univerzita v Praze, Praha-Suchdol; jursik@af.czu.cz

Publikace navazuje na knihu Plevele — Biologie a regulace, kterou stejny autorsky tym vydal
v nakladatelstvi Kurent v roce 2011. Oproti piedchozi publikaci je vSak celkové piepracovana
a aktualizovand. V obecné Casti piedevSim piibyla kapitola zaméfena na regulaci plevelt
v nejvyznamngjsich polnich plodinach CR. Déle byly doplnény kapitoly tykajici se
environmentalniho vlivu herbicidl a technologie herbicidni tolerance plodin. Ve specidlni ¢asti
pak piibyly kapitoly zabyvajici se dalsimi druhy pleveld, které jsou v podminkach CR natolik
hojné nebo Skodlivé, Ze si zaslouzily vice prostoru. Vzhledem k vyraznym zménam, ke kterym
v poslednich letech doslo na poli registrace a predevsim restrikce u¢innych latek, bylo nutné
podrobné piepracovat vSechny casti, které se tykaji povolenych ucinnych latek herbicida
a doporuceni ohledn¢ herbicidni regulace jednotlivych druhti plevela.

Cilem autor bylo seznamit ctendfe s hospodarsky nejvyznamnéjSimi plevely
vyskytujicimi se v CR. V publikaci jsou popsany tak, aby mohly byt v porostech zemd&dglskych
plodin diagnostikovany, pti¢emz popis kazdého plevelného druhu je doplnén nékolika
fotografiemi v rdznych rastovych fazich. U jednotlivych plevelnych druhi jsou podrobné
uvedeny naroky na stanovisté, ptivod, rozsiteni, reprodukéni vlastnosti, konkurencni schopnost
a predev§im mozné zptsoby regulace v riznych systémech péstovani plodin. Specialni ¢asti,
kterd se vénuje jednotlivym plevelim, pfedchazi ¢ast obecnd, kterd by méla Ctenafe uvést
do problematiky biologie a regulace plevelu a vysvétlit pouzivané odborné pojmy. Autorsky
tym cCerpal pii tvorbé publikace piedev§im z vysledkidl vlastniho vyzkumu, zkuSenosti
a pozorovani, které obohatil o data pfevzatd z praci témét 500 naSich
1 zahrani¢nich autort. Pouzité literarni zdroje jsou uvedeny na konci celé¢ho textu.

V predkladané knize by mél byt Ctenar schopen najit udaje ¢i fotografie potiebné
pro identifikaci konkrétniho druhu plevele. Na zaklad¢ uvedenych informaci o jeho biologii
a Skodlivosti by mél byt schopen vyhodnotit nutnost ptipadného regula¢niho zadsahu a soucasné
ziskat informace o aktudlné nejvhodnéjsich nechemickych i chemickych metodach regulace,
které zajisti udrzeni dan¢ho druhu pod prahem Skodlivosti.

Tato publikace je urcena pro odbornou zemédé€lskou vefejnost, pro studenty sttednich
a vysokych Skol, kteti se zabyvaji problematikou herbologie, ale také pro zahradkatre
a milovniky pfirody, ktefi v ni naleznou fadu uzite¢nych i zajimavych informaci o tak rozsitené
a vyznamné skupiné rostlin, jakou plevele nepochybné jsou.
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Vyvoj zapleveleni v porostech vojtésky seté (Medicago sativa) zaloZené piimym vysevem
Weed infestation in cover of alfalfa (Medicago sativa) found by direct sowing

Leos Kadl¢ek, Pavel Horky & Jan Winkler

Mendelova univerzita v Brné, Brno, leos.kadlcek@mendelu.cz

Cilem prace bylo vyhodnotit aktualni zapleveleni porostu vojtésky seté (Medicago sativa).
Zptisob zalozeni porostu byl seti v jarnim obdobi bez kryci plodiny. Sledované tzemi se
nachazi v okrese Kroméiiz (Zlinsky kraj, Ceska republika). Pozemek ma celkovou vyméru
28,64 ha. Jako predplodina na pozemku se nachéazela pSenice ozima (Triticum aestivum).
Primérné ro¢ni teplota na sledovaném pozemku se pohybuje v rozmezi 8-9 °C a nadmotska
vyska je 250-350 m. K vyhodnoceni druhového spektra pleveld byla pouzita pocetni metoda.
Porost byl sledovan po dobu 3 let (2014-2016). Ziskané tidaje o zapleveleni porostii vojtésky
seté¢ (Medicago sativa) byly zpracovany pomoci mnohorozmérné analyzy ekologickych dat
(redundan¢ni analyza, RDA). Celkem bylo nalezeno 11 druhil plevelii v porostech vojtésky.
Porost zalozeny v jarnim obdobi byl v roce zaseti (prvni rok) zaplevelen celkem 10 druhy
pleveli v celkovém poétu 491 kust. Nejvice zastoupeny plevel byl Stellaria media. Druhy
uzitkovy rok byl nejvice zastoupen Lamium purpureum s celkovym poctem 105. Treti uzitkovy
rok se na pozemku vyselektoval zejména Veronica persica, Taraxacum sec. Ruderalia
a Lamium purpureum. Celkovy pocet pleveli v tomto obdobi byl 412 kust.

The aim of this project was the evaluation of actual weed infestation in alfalfa (Medicago sativa)
cover. The cover was found by sowing in spring period without cover crop. Monitored area are
situated in district Kromé&tiz (Zlin region, The Czech Republic). The land area of this locality
is 28.64 ha. The previous crop was winter wheat (Triticum aestivum). The average annual
temperature is 8-9 °C and the altitude is 250-350 m. The spectrum of weed species was
evaluated by numerical method. This canopy cover had been observing for 3 years
(2014 - 2016). Obtained values of weed infestation in alfalfa (Medicago sativa) cover were
evaluated by Multivariate Analysis of Ecological Data (Redundancy Analysis, RDA). Total
number of founded weed species in alfalfa during whole observing was 11. The alfalfa cover
was infested with 10 weed species (total number of weeds was 491) in the first year, the most
often found weed was Stellaria media. The most frequently weed during the second year of
production was Lamium purpureum, total number of incidence was 105. Veronica persica,
Taraxacum sec. Ruderalia and Lamium purpureum were the most frequent weeds during the
third year of production. Total number of weeds was 412 in the third year of production.

Prace je soucasti projektu AF-IGA-2018-tym001 (Porovnani dopadu klimatické zmény na
rostliny s C3 a C4 cyklem fotosyntézy vyuzivanych ve vyzivé hospodaiskych zvitat).



Zapleveleni kukuFice a moZnosti jeho regulace pri péstovani v systému smisené kultury
S bobem obecnym

The weed infestation of corn and possibilities of weed regulation in corn cultivated in
mixed crop with Vicia faba

Antonin Kintl}, Zuzana Kubikova? & Hana Fronkova?

1Zemédeélsky vyzkum, Troubsko; Kintl@vupt.cz
2Vyzkumny tistav picninarsky, Troubsko

V letech 2013-2018 bylo v okoli obce Troubsko sledovano zapleveleni v porostech kukufice.
Bylo zjistovano druhové slozeni plevelll, podet plevelti na m? a sledovana pokryvnost pleveli
v priib&hu vyvoje. Celkovy pocet pleveli se u ni pohyboval od 94 do 156 na m2. Pokryvnost
pleveli se v pribéhu vyvoje postupné zvySovala. Na zacatku vyvoje (BBCH 13-17) se
pohybovala od 17 do 76 % listové pokryvnosti a v dob¢ kvétu (BBCH 63—67) se pohybovala
od 74 do 211 %. Nejcastéjsimi plevely v kukufici byly merliky a dal$imi problematickymi
plevely byly jezatka, laskavec, proso a pyr plazivy. Plevelné spektrum u bobu bylo velmi
podobné jako u kukufice, ale bob mél mnohem vyss$i konkurenceschopnost nez kukufice
a celkova pokryvnost pleveli dosahovala maximalng 95 %. Pti péstovani smiSenych kultur se
da proto ocekavat snizeni vyskytu plevelt. Hubeni pleveld je vSak nutné ptizpisobit smiSené
kultufe, kde jsou péstovany predev$im rostliny z ¢eledi Poaceae a Fabaceae spoleéné
na stejném pozemku, jenz tvoii zéklad smiSené kultury. Vzhledem k tomuto faktu jsou nejen
omezené moznosti mechanického hubeni plevelll v mezifadcich, ale také se zde zuzuje vybér
herbicidnich pfipravkil. Ze seznamu registrovanych pfipravkl lze pifi péstovani smiSenych
kultur kukutice a bobu vyuzit dva druhy preemergentnich herbicidfi vhodnych pro obé plodiny,
a to: Bandur sucinnou latkou aklonifen a Stomp Aqua s G¢innou latkou pendimethalin.
Postemergentn¢ je mozno vyuzit herbicidy Basagran, Euro-Chem Benta 480, RC-Bentazon 480
SL, Bentan 480 SL a Gusten se stejnou u¢innou latkou bentazon.

The weed infestation of corn was evaluated in 2013-2018. Weed species and their counts per
square meter were investigated and their leaf coverage changes were evaluated during the
development. Total weed counts were from 94 to 156 weeds per m2. Total weed coverage was
increasing during the development. At the beginning of the development (BBCH 13-17), the
leaf coverage was from 17 to 76 % and in flowering phase (BBCH 63-67) from 74 to 211 %.
The Chenopoedium ssp. was the most common weed. The other significant weeds were
Echinacea crus gali, Amaranthus ssp., Panicum ssp., Elytrigia repens. The fava bean had
a similar weed structure as corn, but its competitiveness was higher. Its total weed cover was
maximally 95 %. In the mixed crops, it is possible to increase competitiveness of vegetation
and to decrease weed infestation, but it is necessary to adjust the weed control to mixed crops
where mainly plants from families Poaceae and Fabaceae create the base of the mixed culture
on one plot. Usually, use of mechanical weed eradication in row cultivation and use of
herbicides are limited. In the mixture with fava bean, it is possible to use pre-emergence
application of herbicides suitable for both species (Bandur with active substance aclonifen and
Stomp Aqua with active substance pendimethalin). There is a possibility to use the post-
emergent application of herbicides with active substance bentazone (Basagran, Euro-Chem
Benta 480, RC-Bentazon 480 SL, Bentan 480 SL and Gusten).

This work was supported by: Technology agency of the Czech Republic (TACR), project:
Application of maize growing technology using mixed culture for the production of silage for
a biogas plant no.: TH02030681
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Aktuilna zaburinenost’ a druhové spektrum burin vo vinici
Actual weed infestation and weed spectrum in vineyard
Lenka Porcova & Vladimir Smutny

Mendelova univerzita v Brné, Brno; lenka.porcova@mendelu.cz

Vd'aka technoldgii pestovania vinica sa vo viniciach ¢asto vyskytuje Siroké spektrum burin.
Toto spektrum je bohaté nie len vdaka dlhovekosti pestovanej kultary. Vinice poskytuju
V kultivovanych medziradiach, zatrdvnenych medziradiach a prikmennych pasoch burinam
rozne podmienky pre ich rast a vyvoj. Tento prispevok predkladd vysledky hodnotenia
aktualnej zaburinenosti a druhového spektra burin produkéného vinohradu v Zabgiciach.
Hodnotenie prebiehalo v rokoch 2013 az 2015. Aktualna zaburinenost’ bola hodnotena
pomocou fytocenologickych snimok. Kazdéa snimka zachycuje druhové spektrum na vytycenej
ploche a pokryvnost’ jednotlivych druhov v percentach. K hodnoteniu pokryvnosti bola pouzita
odhadova metdda.

Pocas hodnotenia zaburinenosti bolo vo vinohrade celkovo identifikovanych 52 druhov
burin. V kultivovanom medziradi sa po dobu hodnotenia vyskytlo 37 druhov burin. Zatravnené
medziradie bolo druhovo najbohatsie a vyskytovalo sa v nom celkovo 39 rastlinnych druhov.
V prikmennom pase, pod hlavami vini¢a sa celkovo vyskytlo 35 druhov burin. K vyhodnoteniu
vplyvu stanoviska na vyskyt rastlinnych druhov bola zvolena kanonicka korespondencna
analyza. Vysledky analyzy su signifikantné na hladine vyznamnosti a=0,001, pre vsetky
kanonické osi. Z vysledkov analyzy vyplyva, ze stanovisko ma vyrazny vplyv na vyskyt
jednotlivych druhov burin vo vinohrade.

Research work was focused on weed spectrum evaluation in vineyard. Results showed, that
different management (cultivation or mulching) in space between rows influences weed
infestation.



Hodnotenie doprovodnej vegetacie vinic vybranych vini¢nych trati Juznej Moravy
Evaluation of accompanied vegetation of chosen South Moravia vineyard tracks
Lucia Ragasoval, Tomas Kopta! & Jan Winkler?

Mendelova univerzita v Brné, Lednice; luciaragasova2@gmail.com
2Mendelova univerzita v Brné, Brno

V rokoch 2016 a 2017 prebehlo hodnotenie vini¢nych trati Juznej Moravy z hl'adiska vyuzitia
trati na pestovanie vinia hroznorodého, kvality ozelenenia v medziradi a podielu mimo-
produk¢nej vegetacie. Necielova vegetacia takychto agroekosystémov ma nenahraditelnu
ulohu v udrzovani pol'nohospodarskej biodiverzity, podpore stability a zvySovani prirodzene;j
obranyschopnosti krajiny voc¢i chorobam, Skodcom, erdzii a inym zmenam prostredia. Kvalita
ozelenenia v medziradi ma vplyv na drenaznu schopnost’ pddy a taktiez mdze pozitivne
¢i negativne ovplyvnit’ vyskyt uzitoénych organizmov a Skodcov. Vo vinarskej obci Mikulov
a Bavory u Mikulova sa podiel necielovej vegetacie pohybuje najcastejSie od 10-20 % vymery
vini¢nej trate, avSak v niektorych tratiach dosahuje takmer 60 % (napr. trat’ Pod Palavou)
z vymery vini¢nej trate. Kvalitativne prevazuje ozelenenie zatravnenim, a objavuju sa aj trate
kde je zna¢nd cast plochy osiata komer¢nou zmesou bohatou na kvitniice byliny
(Pod Muslovem, Za cihelnou).

During the years 2016 and 2017 the chosen South Moravia vineyard tracks were evaluated with
a focus on land use of vineyards tracks for growing grapes (Vitis vinifera L.), quality of the
interrow vegetation and proportion of non-crop vegetation within vineyard tracks. Non-crop
vegetation of such an agroecosystem has irreplaceable function in preservation of agricultural
biodiversity, support of stability and increasing natural immunity of ecosystem against pest,
diseases, erosion and other environment changes. Quality of interrow vegetation affects soil
drainage and also can influence in negative or positive way the appearance of benefit organisms
and pests. Within vineyard location Mikulov and Bavory proportion the range of non-crop
vegetation is mostly between 10-20 %, however there are some locations with nearly 60 %
non-crop vegetation (e.g. track Pod Palavou) of the acreage of vineyard track. Focusing on
quality of interrow vegetation, the greening with grasses is dominating, and there are also some
tracks where in the sizeable part of acreage is the commercial flowering plant mixture used
(Pod Muslovem, Za cihelnou).

This work was supported by a Programme of applied research and development of national and
cultural identity, project DG16P02R017 “Viticulture and wine for preservation and restoration
of cultural identity of wine regions in Moravia “
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Eriophyoid mites (Acari: Eriophyoidea) could regulate down the negative impact of
common ragweed (Ambrosia artemisiifolia) on health and environment

VInovniky (Acari: Eriophyoidea) mézu zniZovat’ negativny dopad ambrozie palinolistej
(Ambrosia artemisiifolia) na zdravie a Zivotné prostredie

Peter Toth & Matas Granec
Slovenskd polnohospodarska univerzita v Nitre, Nitra; petery@nextra.sk

Ambrozia  palinolista ~ (Ambrosia  artemisiifolia)  predstavuje  velk  hrozbu
pre pol'nohospodarstvo amé kvoli alergickému pelu zavazny vplyv na ludské zdravie.
Biologicka regulacia ambrozie s vyuzitim zivoéiSnych organizmov nebola zatial' uspe$na.
Napriek tomu, ze bolo na ambrézii zaznamenané vel'ké mnozstvo polyfagnych organizmov,
ziadny Specializovany druh nie je znamy. Ciel'om tohto vyskumu, ktory sa uskuto¢nil v rokoch
20152017, bolo zrealizovat polné badanie a preskimat’ spolocCenstva herbivornych
zivo¢isnych organizmov vyvijajucich sa na A. atremisiifolia naprie¢ rozmanitymi habitatmi
a regionmi Slovenska, ale tiez Talianska a Svajéiarska. Pol'ny prieskum bol nasledne doplneny
0 laboratorne testovanie semien.

V tejto praci, sme na Slovensku po prvykrat zaznamenali pritomnost dvoch
Specializovanych druhov vlnovnikov, Aceria spp., podobnych A. artemisiifoliae (Acari:
Eriophyoidea), ktoré sa vyvijaju iba na rastlinach ambrozie palinolistej. Symptomy vinovnikov
na rastlinach boli zaznamenané na niekol’kych miestach, zvacsa v teplejSich oblastiach s I'ahSou
podou. Dospelé symptomaticke rastliny boli okazalé, mali ve'mi zmenené samcie kvety, ktoré
vytvarali semend namiesto pel'u. Semend boli okrem toho bud’ prazdne alebo mali minimalnu
zivotaschopnost’. Rastliny boli si¢asne menSie, ale stale zelené.

Predpokladame, Ze nase objavy by mohli byt vychodiskom pre bezpecnt biologicku
reguléciu alebo pre zniZovanie negativneho vplyvu ambrézie palinolistej pre zivotné prostredie.
Vsetky tieto zistenia budu zvyraznené a prediskutované.

Common ragweed (Ambrosia artemisiifolia) is a big threat to agriculture and has a serious
impact on human health, because of allergic pollen. Biological regulation of ragweed utilizing
animal organisms was not successful so far. Hovewer, there were recorded many generalist
organisms feeding on ragweed, the true specialized species are hardly known.

The aim of this study, which was carried out during 2015-2017, was to do the field
explorations and investigate animal herbivore communities associated with A. artemisiifolia
across various habitats and regions of Slovakia, but also in Italy and Switzerland. The field
research was followed by the laboratory testing of seeds. Here we show, for the first time in
Slovakia the presence of the two specialized eriophyoid mites, Aceria spp., near A.
artemisiifoliae (Acari: Eriophyoidea), which are feeding only on ragweed. The symptoms of
Aceria spp. on plants were found at several sites, mostly warmer areas with lighter soil. The
mature symptomatic plants were spectacular, they have a highly changed male flowers, which
produced seeds instead of pollen. The seeds were above all either empty or had the minimal
viability. Ragweed plants were smaller but still green at the same time.

We anticipate our discoveries could be a starting point for the safe biological control or
environmentaly friendly reduction of the negative impact of common ragweed. All of these
findings will be highlighted and discussed.
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Druhové sloZeni pleveli a vegetace ve vinicich vybranych vinarskych obci Moravy

Species spectrum of weeds and vegetation in the vineyards of selected wine villages
in Moravia

Dan Uldrijan!, Jana Cervenkova', Helena Hanusova!, Toma$ Kopta®, Jifi Sochor?
& Jan Winklert?

IMendelova univerzita v Brné, Brno; winkler@mendelu.cz
2Mendelova univerzita v Brné, Lednice

Cilem prace je vytvofit soupis druhti rostlin rostoucich ve vybranych vini¢nich tratich Moravské
oblasti a zhodnotit vyznam vyskytujicich se druhli rostlin z pohledu péstovani vinné révy.
V ramci Moravské vinaiské oblasti (Ceska republika) byly vybrany &tyfi vinafské obce
(Mikulov, Straznice, Velké Pavlovice, Znojmo). Ve vybranych obcich byly nejprve
Vv jednotlivych vini¢nich tratich lokalizovany plochy osazené vinicemi. Monitoring vegetace
vinic byl proveden v pribéhu Cervna az zati v letech 2016 a 2017. Slozeni vegetace bylo
zaznamenavano pomoci floristického soupisu nalezenych druhli. Ve vybraném tzemi v ramci
vinafskych trati byly stanoveny trasy prichodu vinicemi. V pribé&hu prichodu byly zapisovany
nalezené druhy rostlin. V prib&éhu monitoringu bylo nalezeno 299 druhti rostlin. Nékteré druhy
rostlin miazeme povazovat za plevele, protoze mohou piimo konkurovat vinné révé o Zivotni
faktory. K nejskodlivéjsim muzeme fadit ty s hlubokymi kofeny nebo druhy vysokého vzristu
(Cirsium arvense, Rosa canina, Robinia pseudacacia). Pestrost a rozmanitost vegetace vinici
dava zaklad pro bohatost a stabilitu celého ekosystému vinic.

The goal of this work was to create a list of plants growing on the selected vineyards tracks in
Moravia region and to evaluate significance of present plant species on vine growing. Four
winery villages from Moravia winery region were chosen (Mikulov, StraZznice, Velké
Pavlovice, Znojmo). In these villages, the areas with grapevine were located at first. Then
botanical monitoring of vineyard vegetation was carried out between June and September 2016
and 2017. Vegetation composition was recorded by floristic list of founded species. In selected
area of vineyards tracks, the paths through vineyard were determined. During passing through,
the plant species were recorded. In total, 299 plant species was recorded. Some of the recorded
plant species can be considered as competition for grapevine because of similar environmental
needs. The most dangerous were the weed species with deep roots and the species of tall growth
(Cirsium arvense, Rosa canina, Robinia pseudacacia). The variety and diversity of vineyard
vegetation provides the basis for the richness and stability of the entire vineyard ecosystem.

Tato prace byla podpofena Programem aplikovaného vyzkumu a vyvoje narodni a kulturni
identity projektem DG16P02R017 ,,Vinohradnictvi a vinafstvi pro zachovani a obnovu kulturni
identity vinafskych regionii na Moravé®.
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Moznosti herbicidni ochrany kminu korenného proti nezadoucimu zapleveleni

Herbicidal protection of caraway against undesirable weed
Antonin Vaculik

Agritec Plant Research s.r.o., Zemédélska 16, 787 01 Sumperk, Ceska republika
e-mail: vaculik@agritec.cz

Kmin kofenny (Carum carvi, L.) vykazuje velmi malou konkurenéni schopnost proti vétSing
plevelnych druhi, a to hlavné pii vzchazeni a v obdobi kratce po ném. Tento aspekt je navic
umocnén faktem, Ze v prvnim vegetacnim roce vytvoii pouze listovou rizici a zvétsuje se tedy
prostor pro nezadouci zapleveleni nejen béznym plevelnym spektrem, ale také rostlinami
kulturnich plodin. Z vySe uvedenych diivodd je proto velmi dilezité, pocitat se spravné
zvolenou a vhodné nacasovanou herbicidni ochranou. Zcela nezastupitelnd se jevi role
preemergentnich herbicidl, které zabezpeci bezproblémové vzchazeni rostlin kminu, popf.
i kryci plodiny. Pfevazna vétSina bézné pouzivanych preemergentnich ptipravki je k rostlinam
kminu selektivni, coZ znamend, Ze nijak neposkozuje vzchazejici rostliny kminu. Tyto
pripravky maji ovSem sva uskali, kterd spocivaji predevSim v nutnosti dokonalé piipravy
pozemku bez hrud a posklizinovych zbytkl a zavislost na piidni vlhkosti po aplikaci. Nicméné
bézna doba vzchazeni rostlin kminu je 14-21 dnt a je zde tedy pomérné Siroké aplikacni okno
pro zvladnuti tohoto zasahu. V ramci viceletych maloparcelkovych pokust byla hodnocena
selektivita herbicidii s u¢innymi latkami: linuron, terbuthylazine, pendimethalin, imazamox,
S-metolachlor, terbuthylazine, isoxadifen-ethyl, tembotrione, clopyralid a isoxaflutole.
Dosazenymi vysledky hodnoceni selektivity a vynosu nazek byl u vétSiny ucinnych latek
herbicidl potvrzen jejich pozitivni vliv, pii dodrZeni jejich aplikacnich podminek.

Caraway (Carum carvi, L.), has a very low competitive ability against most of weeds,
especially during germination and the period shortly afterwards. This aspect is also enhanced
by the fact that in the first growing year caraway only creates a rosette, thus increases the space
for undesirable weed by not only common weed spectrum but also by plants of field crops.
Therefore it is very important to select and properly timed herbicide protection. As completely
irreplaceable seems the role of pre-emergent herbicides that provide seamless emerging of
caraway, respectively the cover crop. The vast majority of commonly used pre-emergence
products is for plants of caraway selective, they don’t damage the germinating plants. These
products have its drawbacks, which consist mainly of having the perfect preparation of soil
without clods and harvest residues and dependence on soil moisture after application. However,
the normal germination period of caraway plants is 14-21 days, and there is a fairly wide
application window to manage this intervention. Within multiyears small-plot field trials there
was assessed the selectivity of herbicides with active ingredients: linuron, terbuthylazine,
pendimethalin, imazamox, S-metolachlor, terbuthylazine, isoxadifen-ethyl, tembotrione,
isoxaflutole, and clopyralid. Achieved results of the assessment of selectivity and yield of
achenes confirmed by the majority of the active ingredients of herbicides their positive impact,
while respecting their application conditions.

Vysledek vznikl za podpory Ministerstva zemédé€lstvi, institucionalni podpora M ZE -
RO1018.
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Druhové slozeni pleveli v dlouhodobé monokultui‘e jarniho je¢mene
Species spectrum of weeds in long-lasting spring barley monoculture
Jan Winkler

Mendelova univerzita v Brné, Brno; winkler@mendelu.cz

Na polni pokusné stanici v Zabéicich (MENDELU, Ceska republika) byla v roce 1970 zaloZena
monokultura je¢mene jarniho. Vyhodnoceni zapleveleni probihalo v letech 2001 az 2015
V porostu jarniho jeCmene. Byla pouzita pocetni metoda, pocet jedinct byl zjistovan na plose
1 m?, v 24 opakovénich pro kazdou variantu zpracovani pidy, hospodaieni se slamou a rok.
Vysledky zapleveleni byly vyhodnoceny pomoci mnohorozmérné analyzy ekologickych dat.
V prubé¢hu 15 let bylo celkem nalezeno 45 druht pleveli. Nejcastéji zastoupenym druhem
na variant¢ s tradiénim zpracovanim pudy byl druh Silene noctiflora. Nejcastéji zastoupenym
druhem na varianté s minimaliza¢nim zpracovanim pudy byl druh Galium aparine. Nejéast&ji
zastoupenym druhem na variantach se sklizenim a se zaoravanim slamy byl druh Galium
aparine. Nejcastéji zastoupenym druhem na varianté s palenim slamy byl druh Stellaria media.
Zapleveleni dlouhodobé monokultury jarniho je¢mene bylo vyznamné ovlivnéno zpisobem
hospodateni se slamou. Dlouhodobé odlisné zpracovani ptidy nemélo vliv na pocet jedinci
pleveli, ale dlouhodobé pouZzivani minimaliza¢niho zpracovani pidy zpisobilo pokles poctu
druhti plevela.

In 1970 was on field experimental station in Zabcice (MENDELU, Czech Republic) established
the monoculture of spring barley. The evaluation of actual weed infestation was done in 2001—
2015 in spring barley stand. Counting method was applied, the number of weeds was on 1 m2
area, in 24 replications for each variant of soil tillage, straw management and year. The obtained
results were assessed using multidimensional analysis of ecological data. A 45 total weed
species was found during 15 years. The most frequently represented weed species on variant
with conventional tillage was Silene noctiflora. The most frequently represented weed species
on variant with minimum tillage was Galium aparine. The most frequently represented weed
species with straw harvesting and straw incorporation into soil was Galium aparine. The most
frequently represented weed species on variant with straw burning was Stellaria media. The
actual weed infestation of monoculture of barley was important influenced by different way of
straw management. Long-term different soil treatment did not affect the number of weed
species. Long-term use of minimization tillage caused a decline in the number of weed species.
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Seminar
Padli — houby radu Erysiphales — nové poznatky

o taxonomii, biologii, interakci rostlina-patogen,
epidemiologii a ochrané rostlin

Seminéf je pofadany Ceskou fytopatologickou spole¢nosti z.s. ve spolupraci s Agronomickou
fakultou Mendelovy univerzity v Brné.

C Mendelova
Agronomicka univerzita @
fakulta v Brné
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Modelling of powdery mildew epidemics
Tito Caffi & Vittorio Rossi
DIPROVES, Universita Cattolica del Sacro Cuore, Piacenza; tito.caffi@unicatt.it

The fungus Erisyphe necator (syn. Uncinula necator) (Schw.) Burr. is the causal agent
of powdery mildew, a major grapevine disease throughout the world. Because this disease
causes serious economic losses, the life cycle of the fungus has been extensively studied.
E. necator is a polycyclic pathogen that exhibits polymorphism in its spore forms, with sexual
(i.e., the ascospores) and asexual (i.e., the conidia) reproduction. Its life cycle is characterised
by a chain of primary and secondary infection cycles that partially overlap in time. Control
of powdery mildew is traditionally based on the management of secondary infections.
According to a survey by the European Commission, in 2007 growers in Europe used 70000
tons of fungicides for grape protection, 53000 tons of which were used against E. necator.
In spite of this large use of fungicides, powdery mildew epidemics are frequently difficult to
control because of the explosive nature of the infection cycles caused by clonal reproduction.
Modelling plant diseases is a key approach for rationalizing disease management actions,
including fungicide sprays.

Epidemiological studies aimed at modelling powdery mildew on the grapevine are
relatively recent in comparison to downy mildew, the first attempts at modelling the
development of E. necator being performed in California in 1980. Then several models were
elaborated for simulating different aspects of powdery mildew life cycle and developing risk
assessment methods. Two fully mechanistic, dynamic models were developed to predict: i) the
maturation in the vineyard of E. necator chasmothecia, which develop at specific maturation
rates, depending on air temperature; and ii) ascosporic infection dynamics. The former model
can represent a key tool for scheduling sanitation treatments, offering a promising approach to
reducing the number of overwintering chasmothecia, i.e. the main source of primary inoculum
of E. necator in many grape-growing areas. The latter model was validated in different Italian
grape-growing conditions and was successfully used to schedule fungicide application against
powdery mildew in a real time warning system. The use of the model reduced fungicide
applications by 36% (low-risk programme, saving 56 €/ha/year) or 75% (high-risk programme,
saving 161 €/ha/year). This model was also included in the DSS vite.net®.

Finally, a holistic approach to quantitative modelling of the E. necator life cycle was
proposed by Legler et al. (2010). This model considers the entire life cycle of the pathogen,
offering a global vision of the pathosystem as a dynamic process. This model should facilitate
an integrated approach for protecting grapevines against powdery mildew by accounting for all
management options, from reducing the overwintering inoculum using sanitation to protection
of leaves and bunches during the epidemic.
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Moznosti Slechténi rostlin na rezistenci viici padli — case study ,,hrach-padli*

Possibilities of plant breeding to powdery mildew resistance — case study "'Peas —
Erysiphe pisi*'

Radmila Dostalova & Michal Ondiej
Agritec Plant Research s.r.o., Sumperk; dostalova@agritec.cz

Padli hrachu (Erysiphe pisi DC., Ascomycetes) je specializovana forma E. pisi f. sp. pisi,
schopna patogeneze pouze na hrachu (Pisum sativum L.). V teplejsich a susSich péstitelskych
oblastech zpisobuje kazdorocné vynosové ztraty v rozmezi 10-60 %. Genetické zdroje
rezistence hrachu proti padli byly objeveny v perudnskych populacich hrachu a v komeréni
odriadé dienového hrachu Stratagem, odvozené z mexické populace Mexique 4. Rezistence je
z4visld na ptfitomnosti recesivnich gentli, oznacenych er — 1 a er — 2. Gen er — 1 zabezpecuje
uplnou rezistenci rostlin, gen er — 2 rezistenci ¢astecnou a to jen listi. Oba dva geny se dédi na
sobé nezavisle. Kfizeni citlivych genotypt hrachu se zdroji rezistence poskytuje v generaci Fy
potomstvo zcela nachylné. V generaci F> dochazi k segregaci citlivych a rezistentnich jedinct
v poméru 3:1. Negativni vlastnosti uvedenych zdroji rezistence byl nizky vynosovy potencial,
nizkd hodnota HTS a vysoka citlivost na veskeré ostatni choroby hrachu. K realizaci tispéSného
rezistentniho Slechténi proti padli je proto nutné nalézt a vyuzivat kvalitativné odliSné zdroje
rezistence, s vysSim vynosovym potencialem, s vys$si hodnotou HTS, se zvySenou odolnosti,
resp. toleranci proti komplexu pidnich patogenli a vS§em ostatnim chorobam (véetné vir6z).
Tato problematika je v souc¢asné dobé pfedmétem intenzivniho snazeni $lechtitelskych tyma
u nas i v zahrani¢i a jsou jiz ziskavany materialy afila typu, které se zacinaji piiblizovat
pozadovanym vlastnostem. V Ceské republice bylo registrovano 6 odriid (Cetris, Dragon,
Morriss, Twinset, Johan a Cedrik) s rezistenci k padli a jinym houbovym a virovym patogentim.

Powdery mildew (Erysiphe pisi DC., Ascomycetes) is a specialized form of E. pisi f. sp. pisi
adapted to pathogenesis on pea (Pisum sativum L.) only. Seed yield losses of 10 — 60 % caused
by powdery mildew in the warmer and drier conditions were reported in peas. Pea genetic
resources with resistance to powdery mildew were detected in Peruvian peas populations and
otherwise in commercial cultivar of wrinkle seeded pea Stratagem derived from Mexican
population of Mexique 4. The resistance to powdery mildew is controlled by recessive genes
er — 1 and er — 2). Gene er-1 secures full plant resistance while gene er — 2 provides leaf
resistance only. Both genes are inherited independently to each other. The crosses of susceptible
and resistant plants result in F1 generation in all susceptible ones and segregation of F. into
susceptible and resistant plants gives a good fit to 3: 1 ratio. Disadvantages of cited sources of
resistance were low vyield potential, low TSW value and high sensitivity to all other pea
diseases. Qualitatively different resistance sources mainly with higher yield potential, TSW
value, tolerance to complex of root pathogens and all other diseases (viruses included) are
necessary for successful breeding to powdery mildew resistance- This issue is recently the
object of intensive activities of breeders teams, both in the Czech Republic and abroad as well.
The first pea lines of afila type close to those characteristics are acquiring. Six varieties (Cetris,
Dragon, Morriss, Twinset, Johan and Cedrik) have been registered in the Czech Republic with
resistance to powdery mildew and other fungal and viral pathogens.

Vysledek vznikl za podpory Ministerstva zemedélstvi, institucionalni podpora MZE-RO1018
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Popula¢ni dynamika puvodce padli je¢mene a jeji prakticky vyznam
Population dynamics of barley powdery mildew and its practical importance
Antonin Dreiseitl

Agrotest fyto, Kromeriz; dreiseitl@vukrom.cz

Je¢men (Hordeum vulgare L.) patii k vyznamnym obilninam; pfiblizné polovina jeho ploch se
nachéazi v Evropé (cca 25 mil. ha). V Ceské republice je jeémen jarni péstovan predevsim
pro vyrobu sladu k pokryti potieb pivovarského primyslu a je¢men ozimy ke krmeni
hospodatskych. Pluvodce padli je¢mene (Blumeria graminis f.sp. hordei (Bgh) se ftadi
k typickym anemochornim houbovym (ascomycota) patogenim. Padli je¢mene je celosvétove
se vyskytujici chorobou s potencidlem nejfrekventovanéjSich epidemii hlavné ve stiedni
a severozapadni Evropé, kde pievladd mirné a dostate¢né vlhké klima ptiznivé pro péstovani
obou typu jeCmene i pro rust rostlin z vydrolu. Celoro¢ni presence hostitelskych rostlin
poskytuje vhodné podminky pro ptevladajici anamorfni reprodukci tohoto biotrofniho
patogenu. Odolnost odrid je¢mene hraje kli¢ovou roli v ochrané pted padlim, a to zvlasté
vV Evropé, kde byly vySlechtény komer¢ni odriidy, v nichz bylo vyuZito mnoho gent odolnosti.
Evropska populace patogenu se tak po desitky let prizptisobovala a nasledné reprodukovala na
odridach obsahujicich specifické odolnosti, proto se, vedle Blizkovychodniho pfirozené¢ho
centra diverzity patogenu na planém je¢meni (Hordeum vulgare subsp. spontaneum), vytvorilo
1 souCasné centrum jeho diverzity na kulturnim je¢meni ve stiedni Evropg. Studium patogenu
V této Casti svéta proto ma mimotadny teoreticky vyznam; jeho prakticky vyznam spociva
pfedev§im ve zvysujici se schopnosti identifikace mnohdy slozZitého genetického zékladu
rezistence odrud, v predikci ucinnosti odridové odolnosti v poli a ve schopnosti efektivniho
vybéru odolnych §lechtitelskych linii.

Barley (Hordeum vulgare L.) is one of important cereal crops and about one-half of its world
area is cultivated in Europe (ca 25 million hectares). In the Czech Republic spring barley is
grown primarily for domestic and international markets in malting and winter barley for animal
feed. Barley powdery mildew caused by the typical airborne ascomycete fungus Blumeria
graminis f.sp. hordei (Bgh) is a worldwide disease with potential of frequent epidemics mainly
in Central and North-Western Europe where the mild, humid climate favours cultivation of both
spring and winter types and growth of off-season volunteer plants. Hence, the presence of host
plants throughout the year provides suitable conditions for the conidial reproduction of this
biotrophic pathogen. Genetic resistance plays a key role in barley production, particularly in
Europe resulting in the development of commercial varieties possessing dozens of resistance
genes. Thus, over the last several decades the European population of Bgh has mostly
reproduced on host varieties containing specific resistances and beside the Near East Centre of
natural pathogen diversity on wild barley (Hordeum vulgare subsp. spontaneum) a centre of its
diversity on both cultural crops has arisen right in the Central Europe. Therefore, to study the
Bgh population in this part of the world has a great theoretical importance. Practical importance
of this effort lies mainly in increasing ability for identification of genetics base of cultivar
resistance, in prediction of its efficiency in the field and in ability of efficient selection resistant
breeding lines.

Zminény vyzkum, zpracovani tohoto piispévku a jeho prezentace byly umoznény diky projektu
RO1117 podporovaného Ministerstvem zemédélstvi Ceské republiky.



Vyuziti molekuldarnich metod pri studiu fylogeneze a genetické variability populaci padli

Use of molecular methods in phylogenetic and population genetic studies of powdery
mildews

Miloslav Kitner, Barbora Mieslerova & Ales Lebeda
Univerzita Palackého v Olomouci, Olomouc-Holice; miloslav.kitner@upol.cz

Pouziti sekvenacnich dat vedlo k zasadnim zménam V taxonomii padli, na urovni vyssich
taxonomickych celki a na urovni druhti. V soucasné dobé¢ jsou v nukleotidovach databazich
zaneseny dil¢i udaje piiblizn¢ tietiny celkového poctu zastupct Erysiphales. Pro feSeni
fylogenetickych a taxonomickych vztahli, a pro molekularni determinaci padli, je nejcastéji
pouzivana oblast ITS mezernikd, pfedstavujici hlavni barcodingovy region hub. Pro zptesnéni
vystupll téchto analyz je trendem kombinovat nukleotidovd data vice genl, které jsou
konzervovany mezi druhy (napt. nLSU, TOP1, PGK, B-tubulin). Pro populacné genetické studie
hledajici rozdily mezi populacemi vramci stejného druhu je zddouci pouziti markerd
vykazujicich vyssi uroven polymorfismu. Jednd se bud’ o tzv. dominantni markery vyuZzivajici
univerzalni primery (napf. RAPD, ISSR a AFLP), nebo kodominantni markery vyuzivajici
primery cilené pouze na DNA studovaného druhu, tj. mikrosatelity (SSR)
nebo jednonukleotidové polymorfismy (SNP). Alternativni metodou k tradi¢ni de novo izolaci
SSR markert je dnes pouzivan in silico design SSR markerti z EST knihoven, transkriptomickych
nebo celogenomovych dat. Genomy zastupcli Erysiphales jsou charakteristické vysokym podilem
repetitivnich sekvenci, které do zna¢né miry komplikuji sekvenovani a uspésné sestaveni
kompletntho  genomu. Ztohoto divodu byly castecné sestaveny, anotovany
a analyzovany genomy pouze n¢kolik druhti padli. Tyto projekty predstavuji zdroj informaci
pro vyvoj novych markert vyuZitelnych ve fylogenetickych i populacné genetickych studiich.

DNA sequences have initiated drastic changes in the taxonomy of powdery mildews not only at
higher taxonomic levels, but also at species level. At present, DNA sequence data are available
for approximately only one third of the total number of species in the Erysiphales. Thus, many
more DNA sequences are needed for better understanding of phylogenetic relationships and the
taxonomy of this important fungal group. For unambiguous identification of these often cryptic
species, the internal transcribed spacer (ITS), the accepted anchor for barcoding of Fungi.
Nevertheless, sequencing of multiple genes that are conserved between species (e.g nLSU, TOP1,
PGK, B-tubulin) are recommended to improve the resolving power and accuracy of DNA-based
analyses. To infer population structure on a finer scale within a single species, it is often necessary
to use markers that are more polymorphic — i.e. dominant markers (e.g. RAPDs, ISSRs and
AFLPs) based on universal primers, or more reproducible codominant markers using primers to
DNA of targetted species — i.e. microsatellites (SSRs), or single nucleotide polymorphisms
(SNPs). An alternative method to traditional de novo isolation of SSR markers, in silico design
from EST libraries, transcriptomes or whole genomes is used today. In the Erysiphales, large
numbers of repetitive elements throughout the genome present a serious challenge for whole-
genome sequencing and assembly. That’s why genomes of only several powdery mildew species
have been sequenced, partially assembled, annotated and analyzed so far. These genomic
resources makes it possible to discover new markers for phylogenetic analyses and population
genetic studies in the future.

Vyzkum byl podpoien MSMT CR (MSM 6198959215), MZe CR (NAZV QH71229; Narodnim
programem  konzervace a = vyuzivani genetickych ~ zdrojii  rostlin, zvirat

a mikroorganismil vyznamnych pro vyzivu a zemédé€lstvi) a UP v Olomouci (IGA UP PrF-2018-
001).



Padli — dlouho znama, ale stale malo prozkoumana skupina fytoparazitickych hub
Powdery mildews — long-known but still little explored group of phytoparasitic fungi
Ales Lebeda & Barbora Mieslerova

Univerzita Palackého v Olomouci, Olomouc-Holice; ales.lebeda@upol.cz

Houbovi parazité vyssich rostlin, jez jsou v Ceské terminologii zndmi jako padli (anglicky
,powdery mildews*, némecky ,,Echte Mehltau®), jsou rozsahlou, taxonomicky a biologicky
velmi komplikovanou a rozmanitou skupinou organismu. Jedna se o vieckovytrusé houby
(Ascomycota), jez jsou soucdasti fadu Erysiphales. Tato skupina je pomérn¢ rozsahla (kolem
820 druhti), pticemz se jedna o biotrofni parazity krytosemennych rostlin (Angiospermae),
z nichz asi 10 000 druhti je zndmo jako hostitelé padli. Tyto houby maji kosmopolitni rozsifeni
a vyskytuji se v nejriznéjSich biomech planety Zemé. Na rozdil od mnoha jinych
fytopatogennich hub jsou vSak pomérné snadno jako skupina rozeznatelni. Vytvareji
charakteristické povrchové bilé mycelium, a to ve form¢ jednotlivych okrouhlych kolonii
(pustuli), které¢ se mohou postupné spojovat a vytvaret rozsahlé bilé souvislé povlaky, nejéastéji
pak na listech, méné Casto na plodech a stoncich, pfipadné dalSich orgénech rostlin. Kromég
plané rostoucich rostlin napada padli Siroké spektrum kulturnich plodin a okrasnych rostlin
(napf. révu vinnou, ovocné stromy, obilniny, chmel, rize) a patii tak mezi ekonomicky velmi
vyznamné rostlinné patogeny. Silné infekce mohou zptisobovat nekrézy pletiv, defoliaci rostlin,
omezeny vyvoj a opad plodd, snizovani vynosi a kvality rostlinnych produkta. Padli je v centru
zajmu fytopatologil jiz dlouhou dobu a v souc¢asné dob¢ vyzkum padli velmi pokrocil, hlavné
v oblasti taxonomie, determinace, biologie a ekologie padli, v¢etné slozitych interakci hostitel-
patogen (na vSech urovnich), ale i komplexni ochrany rostlin vii¢i t¢émto patogentiim.

Powdery mildews are fungal parasites of higher plants, and are large, taxonomically and
biologically very complicated and diverse group of organisms. They belong to the Erysiphales
order, and ascomycetous fungi (Ascomycota). This group is relatively large (around 820
species), and representatives are known as biotrophic parasites of angiosperms
(Angiospermae), of which about 10,000 species are known as their hosts. These fungi have a
cosmopolitan spread and occur in a variety of Earth biomes. Unlike many other
phytopathogenic fungi, however, they are relatively easy to distinguish as a group. They form
a characteristic white-coloured mycelium in the form of individual round colonies (pustules),
which can gradually coalesce and produce large white continuous coatings, most often on
leaves, less often on fruits and stems, or other plant organs. Besides to wild plants, the powdery
mildews are attacking a wide range of crops and ornamental plants (e.g. grapevine, fruit trees,
cereals, hops, roses); and they belong to the most important plant pathogens. Strong infections
can cause tissue necrosis, defoliation of plants, reduced development and falling of fruits,
reduced yields and quality of plant products. Powdery mildews has been in the center of interest
of phytopathologists for a long time, and recently research is very advanced, mainly in the field
of taxonomy, determination, biology and ecology of powdery mildews, including complex
host-pathogen interactions (at all levels), but also practical plant protection methods.

Vyzkum byl podpofen MSMT CR (MSM 6198959215), MZe CR (NAZV QH71229; Narodnim
programem konzervace a vyuzivani genetickych zdroji rostlin, zvifat a mikroorganismil
vyznamnych pro vyzivu a zeméd¢lstvi) a UP v Olomouci (IGA UP PrF-2018-001).



Patogenni variabilita padli a moZnosti jejiho studia — case study ,,padli dynovitych*

Pathogenicity variation of powdery mildews and possibilities of its study — case study
»wcucurbit powdery mildew*

Ale§ Lebeda, Bozena Sedlakova & Eva Kiistkova
Univerzita Palackého v Olomouci, Olomouc-Holice; ales.lebeda@upol.cz

U nékterych druhti padli je zndma rozséhla vnitrodruhova variabilita v patogenité, resp.
virulenci a byla u nich potvrzena existence celé fady patotypt a ras. Z tohoto hlediska mezi
nejlépe prostudované druhy fadime napi. pivodce padli dynovitych /CPM/ (Golovinomyces
orontii /Go/, Podosphaera xanthii /Px/). Pro determinaci a denominaci CPM ras jsou
V poslednich letech ve svét€é pouzivany rtizné na sobé nezavislé systémy. V soucasnosti byl
Lebedou et al. (2016) vytvofen novy systém pro determinaci a denominaci CPM ras, ktery by
mél ptispét k vyzkumu variability virulence CPM. U souboru 115 ¢eskych CPM izolatl z let
20102012 byla studovéna virulence s vyuzitim matematického modelu diverzity populaci
patogeni. Byla analyzovéna variabilita v ramci jednotlivych druhii padli, mezi obéma druhy
ve vztahu ke geografickému plivodu izolatl, hostitelské rostlin€é a to na zdkladé vysledkil
virulence (reakénich vzorcti) jednotlivych izolath (ras) na diferenciaénim souboru 21 odrud
Cucumis melo. Vysledky této studie potvrdily vyrazné rozdily mezi Go a Px, a také velkou
variabilitu ve virulenci a Casoprostorové zmény v populacich obou patogenti. Bylo tak jasné
potvrzeno, Ze nové navrhovany systém pro determinaci ras CPM je dobfe sestaven a podchycuje
velkou variabilitu obou druhtt CPM. V soucasnosti je tento pfistup dusledné aplikovan
pro hodnoceni virulence CPM populaci (pouze u Px izolatl) z dalSich evropskych zemi, JiZni
Afriky a Asie (Thajska). Pfedb&zné vysledky ukazuji, Ze i mimo Ceskou republiku existuje
vysoka variabilita ve virulenci studovanych Px populaci.

A large intraspecific pathogenicity respective virulence variation is known at some powdery
mildew species and existence of a whole range of pathotypes and races was confirmed there.
From this point of view, cucurbit powdery mildew species /CPM/ (Golovinomyces orontii /Go/,
Podosphaera xanthii /Px/)) are the best studied species. Various independent systems of CPM
race determination and denomination were used during last decades. Recently we developed
new tools to enhance research of CPM virulence variation (Lebeda et al. 2016). Diversity
models were applied to analyses of virulence (disease reaction patterns) variation of Go and Px
populations (115 Czech isolates) from 2010 through 2012. Diversity within and distances
between Go and Px populations and each other in spatio-temporal context and with regard to
original host plant species were analyzed, based on virulence patterns of individual isolates
(races) on a set of 21 melon (Cucumis melo L.) race differentials. Significant differentiation
among the Go and Px pathogen populations, as well as high virulence variation and spatio-
temporal fluctuations in isolates of Go and Px was revealed. The results clearly demonstrate
that the set of differential C. melo genotypes is well composed because of high differentiation
capacity for both species. Recently this approach is applied step by step for evaluation of
virulence of CPM populations in other European countries, South Africa and Asia (Thailand).
The preliminary results obtained for Px showed enormous virulence variation in other European
countries outside of Czech Republic, as well as in South Africa.

Tento vyzkum byl podpoten nasledujicimi granty: MSM 6198959215, QH 71229, IGA UP PrF-
2018-001.



Skute¢ny a potencialni vyskyt druhii padli na izemi Ceské republiky
Actual and potential occurrence of powdery mildew species in the Czech Republic

Barbora Miesleroval, Miloslav Kitner?, Veronika Petiekoval, Ale§ Lebeda® & Irena
Petrzelova?

Y Univerzita Palackého v Olomouci, Olomouc-Holice; barbora.mieslerova@upol.cz
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S novymi védeckymi poznatky, hlavné z oboru molekularni biologie, dochéazi k obrovskému
posunu v nejaktudlngjsi taxonomii nejen hub fadu Erysiphales, ale i jinych taxonomickych
skupin. S tim je spojend i1 zména nazvi druhli z diive pouZivanych jmen, které po detailni
analyze genomu neodpovidaji skute¢nému a soucasnému zatrazeni nebo zménam ve vymezeni
jednotlivych druhii. V Ceské republice byla az do roku 2017 zndma pouze jedinid monografie
padli (Klika, 1921), pficemz se jedna jiz o velmi zastaralou publikaci, kterd vychazi z velmi
Sirokého pojeti druhti padli. Daleko vyznamnéjsi, ackoliv jiz také co se tyce taxonomického
zafazeni zastaralou publikaci, je monografie padli Flora Slovenska X/1 (Huby muc¢natkotvaré;
Paulech, 1995). Dale jsou k dispozici jen dil¢i popisy druht padli v rdmci mykofloristickych
studii napfiklad ur¢itého chranéného uzemi nebo z jiné definované oblasti. V letech 2005 az
2018 byla pozornost pracovnikit Oddéleni fytopatologie, Katedry botaniky PfF UP soustiedéna
na sbér vzorki padli na planych, okrasnych a 16¢ivych rostlinach na Gizemi CR. Vysledkem této
prace je jednak monografie ,,Padli kulturnich a plané rostoucich rostlin® (Lebeda et al., 2017),
dale publikace ,,Atlas vybranych druht padli (fad Erysiphales) v Ceské republice* (Petiekova,
2018), ale 1 n¢kolik popisti novych druhl padli nebo prvovyskytl jiZ znamych druht padli
na uzemi CR. Potencialné se na izemi CR mizZe vyskytovat az 200 druht padli.

With the new scientific knowledge, especially in the field of molecular biology, there is a huge
shift in the most up-to-date taxonomy not only of the Erysiphales order but also of other
taxonomic groups. This is accompanied by changes in the names of species from outdated
names, which do not correspond to the actual classification after a detailed analysis of the
genome or to changes in the delimitation of individual species. In the Czech Republic until
2017, only one powdery mildew monograph (Klika, 1921) has been known and it is already a
very outdated publication with very broad concept of powdery mildew species. Far more
significant, although already with regard to the taxonomic classification outdated publication,
is the monograph of the powdery mildews Flora Slovenska X/1 (Paulech, 1995). In addition,
only partial descriptions of powdery mildew species are available in mykofloristic research, for
example, from a particular protected area or other defined area. Between 2005 and 2018, the
attention of the staff of the Division of Phytopathology, Department of Botany, Faculty of
Science (Palacky University in Olomouc) has been focused on the collection of powdery
mildews on wild, ornamental and medicinal plants in the Czech Republic. The result is the
monograph “Powdery mildews of crop and wild plants” (Lebeda et al., 2017), as well as “The
Atlas of selected powdery mildews (Erysiphales order) in the Czech Republic” (Pettekova,
2018), and also several descriptions of new species or first occurrence of already known
powdery mildews species in the CR. There are potentially up to 200 species of powdery
mildews occurring in the CR.

Vyzkum byl podpofen MSMT CR (MSM 6198959215), MZe CR (NAZV QH71229; Narodnim
programem konzervace a vyuzivani genetickych zdroji rostlin, zvifat a mikroorganismt
vyznamnych pro vyzivu a zemédé€lstvi) a UP v Olomouci (IGA UP PrF-2018-001).
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Nové poznatky o taxonomii a fylogenezi padli

New achievements in taxonomy and phylogeny of powdery mildews

Barbora Mieslerova & Ale§ Lebeda
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Rad Erysiphales (padli; s jedinou ¢eledi Erysiphaceae) je v soucasnosti vét§inou taxonomi
zafazovan do tiidy Leotiomycetes, pododd¢leni Pezizomycotina, oddéleni Ascomycota.
Pivodni koncepce druhu u padli vychazela ptredevSim z biologickych znakii (hostitelska
specializace) a morfologickych znakli pohlavniho stadia (chasmothecia, a hlavné utvaieni
koncovych c¢asti apendixli). V poslednich ptiblizné dvaceti letech v§ak doslo k neoby€ejnému
rozvoji poznani v této oblasti, a to zejména diky aplikaci metod elektronové mikroskopie
a molekularni biologie. V soucasnosti je vénovéana pozornost nékterym az dosud piehlizenym
morfologickym znaklim, napf. se jednd o rozdily v tvorbé konidii na konidioforu, rozdily
v povrchovych strukturdch konidii sledovanych pomoci SEM a detaily ve zpiisobech kliceni
konidii. Rovnéz byly provedeny molekularni analyzy ITS a 18S rDNA sekvenci s cilem urcit
fylogenetické vztahy mezi skupinou Erysiphales a dalSimi hlavnimi skupinami
vieckovytrusych hub a uvnitf samotné skupiny Erysiphales. Na zaklad¢ téchto novych
metodickych pistupt byla zcela ptehodnocena taxonomie a fylogeneze fadu Erysiphales (bylo
vytvoreno pét hlavnich tribd, a to Erysipheae, Golovinomyceteae, Cystotheceae, Phyllactinieae
a Blumerieae) a doslo k vyznamnym zménam ve vymezeni nékterych druhti, coz bylo shrnuto
v nejnoveéjsi monografii o taxonomii padli (Braun a Cook, 2012) a v prvni ¢eské monografii
o padli ,,Padli kulturnich a plané rostoucich rostlin“ (Lebeda et al., 2017).

Powdery mildews, representatives of the order Erysiphales (with the only family Erysiphaceae),
are currently classified as a class of Leotiomycetes, a subdivision of Pezizomycotina, division
Ascomycota. The original species conception of the powdery mildews was based primarily on
biological features (host specialization) and morphological features of the sexual stage
(chasmothecia, and especially the formation of the terminal parts of the appendixes). However,
over the past twenty years, there has been an extraordinary development of knowledge in this
field, particularly due to the application of electron microscopy and molecular biology.
Currently, some of the morphological features that have been overlooked, such as differences
in conidia formation, differences in the surface structures of conidia monitored by SEM, and
details of conidia germination, are being addressed. ITS and 18S rDNA sequences were also
analysed to determine the phylogenetic relationships between the Erysiphales group and other
major groups of ascomycetous fungi and within the Erysiphales group itself. Based on these
methodological approaches, the taxonomy and phylogeny of Erysiphales were re-evaluated
(five major tribes were established: Erysipheae, Golovinomyceteae, Cystotheceae,
Phyllactinieae and Blumerieae), similarly there have been significant changes in the
delimitation of some species, as summarized in the Taxonomic Manual of Erysiphales
(powdery mildews) (Braun and Cook, 2012) and in the monograph “Powdery mildews of the
crop and wild plants” (Lebeda et al., 2017).

Vyzkum byl podpofen MSMT CR (MSM 6198959215), MZe CR (NAZV QH71229; Narodnim
programem konzervace a vyuzivani genetickych zdroji rostlin, zvifat a mikroorganisma
vyznamnych pro vyzivu a zemédé€lstvi) a UP v Olomouci (IGA UP PrF-2018-001).
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Historie a soucasnost pouZzivani fungicidi vaci padli, problematika vzniku rezistence —
case study ,,padli dynovitych*

History and the present of fungicide usage against cucurbit powdery mildews, problems
with fungicide resistance development — case study ,,cucurbit powdery mildew*

Bozena Sedlakova & Ales Lebeda
Univerzita Palackého v Olomouci, Olomouc-Holice; bozena.sedlakova@upol.cz

V ochran¢ vii¢i PM se v soucasnosti celosvétové pouziva témeét 70 riznych ucinnych latek,
které Ize rozd¢lit podle jejich mechanizmu ptisobeni (MoA) a klasifikace FRAC do 14 riznych
skupin patficich do 21 chemické skupiny oznacené FRAC kodem. Rovnéz i biologickym
prosttedkiim viaci PM je ve svété dlouhodobé vénovana velkd pozornost. U patogent
povazovanych za vysoce rizikové, jako je napi. padli dynovitych /CPM/ (Golovinomyces
orontii /Go/, Podosphaera xanthii /Px/), je znama rezistence k fad¢ u¢innych latek z rtiznych
chemickych skupin. Celkem u 100 CPM izolatd (41 Go, 59 Px) byla testovdna ucinnost k Sesti
fungicidiim s témito G¢innymi latkami: quinoxyfen, propiconazole, fenpropimorph, dinocap,
azoxystrobin and penconazole s vyuzitim modifikované metody listovych diskl, ve tfech
koncentracich. Listové disky byly pfipravovany z vysoce nachylné odridy Cucumis sativus
’Stela F1’. Uéinnost piipravki se vyznamné lisila a byly zaznamenany nejen rozdily v G¢innosti
k nékterym fungicidim mezi obéma CPM druhy, ale také mezi roky. Od roku 2016 byl nové
testovan také fungicid na bazi siry a rovnéz i dva bioptipravky obsahujici extrakt z fas
+ rostlinné aminokyseliny + fosfonaty a mlécny albumin + kasein + lecitin. Testy probihaly na
souboru 24 CPM izolati (pouze Px) z roku 2016 s vyuzitim modifikované metody listovych
diskii na péti koncentracich. Listové disky byly pfipravovany z vysoce nachylné odridy C.
sativus ’Perseus F1’. Testované piipravky vykazovaly snizenou tucinnost, ale v CPM populaci
byly zaznamenany rozdily v G¢innosti.

In crop protection against powdery mildew /PM/, there are used almost 70 various active
ingredients that can be divided according their mode of action (MoA) and FRAC classification
to 14 different groups that belong to 21 chemical groups marked with FRAC code. Biological
fungicides against PM are also intensively studied worldwide over a long period. Cucurbit
powdery mildew /CPM/ (Golovinomyces orontii s.l. /Go/, Podosphaera xanthii /Px/) belongs
among highly risky pathogens with a fungicide resistance. A total of 100 cucurbit powdery
mildew (CPM) isolates (41 Go, 59 Px) from the Czech Republic (2012 to 2015), were screened
for fungicide efficacy to the six frequently used fungicides with these active ingredients:
quinoxyfen, propiconazole, fenpropimorph, dinocap, azoxystrobin and penconazole. Fungicide
efficacy was determined by a modified leaf-disc bioassay with three concentrations. Highly
susceptible Cucumis sativus ’Stela F1’ was used for preparation of leaf discs. Efficacy of
fungicides towards screened CPM isolates varied significantly. There were observed
differences in efficacy of some fungicides between both CPM species, and also among studied
years. Since 2016, a new active ingredient: sulphur and also two biocontrol agents with algae
extract + plant amino acids + phosphonate and milk albumin + kasein + lecithin. They have
been screened on a set of 24 Czech CPM isolates (only Px) from 2016. A modified leaf-disc
bioassay with five concentrations was used and a highly susceptible C. sativus ’Perseus F1’
served for preparation of leaf discs. Screened agents expressed low efficacy however there were
noted differences in efficacy of tested agents among Px isolates.

Tento vyzkum byl podpoien nasledujicimi granty: MSM 6198959215, QH 71229, IGA UP PrF-
2018-001.
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Fyziologické a biochemické aspekty interakce rostlina-padli
Physiological and biochemical aspects of plant interactions with powdery mildews

Tereza Tich4, Lucie Cin¢alova, Barbora Mieslerova, Jana Piterkova, Michaela Sedlafova,
Lenka Luhovéa, Ale§ Lebeda & Marek Pettivalsky

Univerzita Palackého v Olomouci, Olomouc-Holice; marek.petrivalsky@upol.cz

Vyznamnou tlohu v molekularnich mechanismech rezistence hraji reaktivni formy dusiku (RNS,
reactive nitrogen species) a kysliku (ROS, reactive oxygen species). Tyto malé reaktivni
molekuly pfedstavuji dilezité signalni molekuly regulujici fadu vyvojovych a fyziologickych
procest rostlin, a stézejni signalni a efektorové slozky rostlinnych interakci s mikrobidlnimi
organismy obecn&. Uloha RNS a ROS v interakcich hostitel-patogen byla na nasich pracovistich
studovana na modelovém patosystému biotrofniho patogenu padli rajcete (Pseudoidium
neolycopersici) a vybranych genotypt rodu Solanum vykazujicich rozdilny stupen rezistence
vici tomuto patogenu. Ziskané vysledky prokazuji dilezitost mistné a Casové specifickych
modulaci hladin RNS a ROS v ¢asné i pozdni fazi patogeneze padli a rozvoje obrannych odpovédi
rostlinnych bun¢k napadenych listovych pletiv. Vyznamna zvysSeni hladin RNS a ROS ve fazi
rozpoznani patogenu je dulezitou slozkou iniciace obrannych mechanismii na molekularni
urovni, které v pozdé&jsi fazi vede k potlaceni rozvoje patogenu u rezistentnich genotypt. Kromé
toho jsou RNS a ROS také zapojeny v signalnich drahach regulujicich vyvoj patogenu, zejména
v asnych fazich kli¢eni konidii a rtstu klicnich vldken. V pozdni fazi patogeneze spojenych
s tvorbou apresoria a penetraci houbovych struktur maji RNS a ROS kli¢ovou ulohu jako
efektorové molekuly mechanismu hypersenzitivni reakce a iniciace dalSich obrannych odpovédi
Vv signalnich drahach rostlinnych hormonti kys. jasmonové a etylénu. Modulace RNS a enzymt
jejich metabolismu je také zapojena do systémoveé odpovédi a aktivace obrannych mechanismi
Vv neinfikovanych listech rostlin.

Reactive nitrogen (RNS) and oxygen species (ROS) play an important role in molecular
mechanisms of plant resistance. These small reactive molecules represent signalling molecules
regulating a variety of plant developmental and physiological processes, but also key signalling
and effector components of plant interactions with microbes in general. The roles of RNS and
ROS in plant-pathogen interaction have been studied by our teams on a model pathosystem of a
biotrophic pathogen tomato powdery mildew (Pseudoidium neolycopersici) and selected
genotypes of Solanum spp. with different degree of resistance against this pathogen. The obtained
results confirm the importance of site- and time-specific modulation of RNS and ROS within both
early and late stages of powdery mildew pathogenesis and development of defence responses of
plant cell in infected leaf tissues. Significant increases of RNS and ROS levels in the phase of
pathogen recognition are important components of initiation of defence mechanisms on the
molecular level, which in latter stages results in inhibition of pathogen growth in resistant
genotypes. Beside that RNS and ROS are involved in signalling pathways regulating the
development of fungal pathogen, namely in early stages of conidia germination and growth of
germination tubes. In latter stages of pathogenesis, associated with formation of appressoria and
penetration of fungal structures, RNS and ROS play key role as effector molecules in the
mechanism of hypersensitive response and initiation of further defence responses within
signalling pathways of plant hormones jasmonate and ethylene. Modulation of RNS and enzymes
of their metabolism are also involved in the systemic response and activation of defence
mechanisms in distant non-infected plant leaves.

Vyzkum byl podpofen MSMT CR (MSM 6198959215, ME08048, LH11013), GACR
(P501/12/0590) a UP v Olomouci (IGA UP PrF-2018-001).
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Henychova 70
Hlavinovéa 48, 76
Hnatek 71

Holec CZ 105, 106, 107
Holec SK 84

Holy 77

Horackova 36
Horky 108

Hortova 32

Hovorka 78
Hromadova 33
Hrudova 79, 80, 94
Hudec 52, 56, 65, 68
Hunady 93, 96

Jaklova 53
Janosikova 44, 45, 59
Jeger 6

Jégrova 81

Jirousek 104

Jursik 107

Kadasi-Horakova 44, 46,
59

Kadl¢ek 108

Kapitola 33

Kazda 18, 73, 82

Ki¢inova 52

Kintl 109

Kiss 31

Kitner 120, 123

Kloutvorova 32, 53

Kmoch 15

Kocanova 38

Kocourek 7, 83

Kolafik 80

Kolarova 106

Koloniuk 9, 13, 16, 19, 25

Kominek 17
Kominkova 17

Konradyova 18, 73
Kopta 111, 113
Kovarikova 83
Krahulec 20

Kraic 14
Kratochvilova 12
Krejzar 34, 35, 36, 37
Krejzarova 34, 35, 37
Kiistkova 122
Kubikova 109

Kulfan 84

Lanar 32, 39

Lastavka 97

Lebeda 66, 120, 121, 122,
123, 124, 125, 126

Lenz 13, 19, 25

Linhartova 28

Luhova 126

Machac 54

Mansouri 20

Manasova 55, 71, 72, 85

Mazakova 50, 55, 71, 72

Mieslerova 120, 121, 123,
124, 126

Mihalik 14, 26

Mihok 52, 56

Mikus 84

MikuSova 61

Mohler 103

Moravec 12

Muchova 65

Muska 86

Necas 31
Nedélnik 67
Neubauerova 49
Novakova E. 57
Novakova S. 24
Novotny 49

Obdrzalkova 100, 101

Ondrackova 58
Ondruskova 44, 45, 59
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Ondrej 118
Orsagova 33
Outednickova 87

Palicova 49, 60
Panek 72

Pankova 34, 35, 36, 37
Parak 84

Pastiré¢ak 61
Pastir¢akova 46, 61
Patockova 88
Patzak 70

Pavela 89, 90
Pavlova 27

Pazitny 45, 46, 62
Pecenka 38, 39
Penazova 38, 39
Petrzik 9, 21
Petrzelova 123
Petiekova 123
Petiivalsky 126
Piterkova 126
Plachka 58, 63
Plchova 12
Pobotilova 12
Polak J. 22
Porc¢ova 110
Pozhylov 23
Prazanova 91
Predajna 14, 24, 26
Pribylova 13, 16, 19, 25

Radova 64, 92
Ragasova 38, 111
Rohacik 56, 65
Roskoova 94

Rossi 117

Rysanek 18, 20, 50, 55, 71,
72,85

Rusenakova 94

Salava 40, 49
Saniga 84
Sarkisova 13, 19
84
Sedlakova 122, 125
Sedlarova 66, 126
Seidenglanz 7, 80, 93, 94,
95, 96
Schulzova 83
Shevchenko 23
Sihelska 14, 24, 26
Skalsky 87
Slovakova 69
Smutny 110
Sochor 113
Soukup 107
Spring 8
Stakhurska 23, 27
Stancanelli 6
Stejskal 85
Stejskalova 81
Strejckova 67
Stfizkova 72
Sucha 31
Svoboda 40
Safat 93, 94, 95, 96
Safrankova 47, 57, 79
Sefrova 91, 97
Sevéikova 28
Skarpa 41
Skolnikova 41

Slégrova 98

Soltys 14, 26

gpak 9, 19, 245
Subr 14, 24, 26, 29
Suk 106

Tancik 80
Ticha 126
Tomankova 33
Téth 112
Téthova 68
Trojan 103
Tyser 105, 106

Uldrijan 103, 113

Vaculik 114
Valentova 13, 31
Vaverkova 103
Vichova 69

Wasserbauerova 42
Wenzlova 55, 71, 72
Werschallova 70
Winkler 103, 104, 108,
111,113, 115

Zahradnik 99
Zahradnikova 99
Zach 84

Zapletal 100, 101
Zavadil 42
Zdrazilkova 104
Zouhar 55, 71, 72, 85
Zuskova 18, 73



XXI. Ceska a slovenska konference o ochrané rostlin. MENDELU v Brng, 5. — 6. zafi 2018

Poradatel konference

ok 191Q Slavi s
Agronomicka ZU 1Y stgf;?e/ #tOIQtl
fakulta

duben Velikonocni jarmark stoleti

Mendelova 247 Doiinky stoleti
univerzita . v Orb leti
v Brné rjen Orba stoleti
listopad Vanocni jarmark stoleti
. 2019 Vystava stoleti

Spolupoiadatelé konference

Q,&\o\ogi%;
(* A Z\' CESKA AKADEMIE @\" %o/
™\ ZEMEDELSKYCH VED ..g ~ ?g
Q (@]
D) 2

Medialni partner konference
N
Agromanua

Profesionalni ochrana rostlin

Partneri konference

A -
HELAGO L)
\’

’ Usttedni kontrolni
syngenta.

a zkusebni Gstav zem&délsky

Strana 142



