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Insects for food and feed: if you can’t beat them, eat them!
Christos G. ATHANASSIOU, Christos . RUMBOS

Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop
Production and Rural Environment, University of Thessaly, Phytokou str., 38446, Nea
Ionia, Magnesia, Greece (athanassiou@agr.uth.gr)

The utilization of insects for food and feed is definitely not a new idea, but it has recently
developed remarkably at the industrial level, especially in the European Union (EU). In
2017, EU gave the “green light” for the use of seven insect species in aquaculture, while in
2021, this authorization was expanded for poultry and swine production. At the same time,
two species, the yellow mealworm, Tenebrio molitor L. (Coleoptera: Tenebrionidae) and
the migratory locust, Locusta migratoria (L.) (Orthoptera: Acrididae), have been approved
for human consumption. All these latest developments greatly contributed in strengthening
the EU insect production sector, while the production of insect meals is estimated to
exceed 1200 thousand tonnes in 2025. The vast majority of research has been focused on
T. molitor and the black soldier fly, Hermetia illucens (L.) (Diptera: Statiomyidae), since
most of the insect meal-producing companies in EU are based on these two species. Apart
from the utilization of insects for food and feed, however, insects can be used for other
purposes as well, such as the production of fertilizers, which are based on insect frass.
More recent data show the need for additional data towards important priorities in the
insect production sector, such as the development of specific insect strains with desirable
characteristics, consumer acceptance, quality control of the final product and potential
risks for animals or humans.

1ZVLECEK
Zuzelke za hrano in krmo: ée jih ne moremo premagati, jih pojejmo!

Uporaba zuzelk za hrano in krmo vsekakor ni nova ideja, vendar se je v zadnjem Casu
iziemno razvila na industrijski ravni, zlasti v Evropski uniji (EU). Leta 2017 je EU dala
"zeleno lu¢" za uporabo sedmih vrst zuzelk v ribogojstvu, leta 2021 pa je bilo to dovoljenje
razSirjeno za rejo perutnine in prasiCev. Hkrati sta bili za prehrano ljudi odobreni dve vrsti,
veliki mokar Tenebrio molitor L. (Coleoptera: Tenebrionidae) in kobilica selka Locusta
migratoria (L.) (Orthoptera: Acrididae). Vsi ti zadnji dogodki so mo¢no prispevali k krepitvi
sektorja proizvodnje zuzelk v EU, medtem ko naj bi proizvodnja moke iz zuzelk leta 2025
presegla 1200 tiso¢ ton. Velika vecina raziskav je bila osredoto¢ena na vrsti T. molitor in
Hermetia illucens (L.) (Diptera: Statiomyidae), saj veCina podjetij za proizvodnjo moke
zuzelk v EU temelji na teh dveh vrstah. Poleg izkori§¢anja zuzelk za hrano in krmo pa se
lahko Zzuzelke uporabljajo tudi za druge namene, kot je proizvodnja gnojil. Novejsi podatki
kazejo na potrebo po dodatnih podatkih za pomembne prednostne naloge v sektorju
proizvodnje zuzelk, kot so razvoj specificnih sevov zuzelk z zazelenimi lastnostmi,
sprejemljivost pri potroSnikih, kontrola kakovosti kon¢nega izdelka in mozna tveganja za

Zivali ali ljudi.
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Advances in Digital Decision Support Systems for Integrated Pest Management
Mark RAMSDEN, RSK ADAS Ltd, Cambridge, UK

Decision support systems (DSS) are important resources for advancing integrated management
of agricultural pests. DSS help growers and their advisors to improve strategic, tactical or
operational decisions, based on the best information on potential risks to a crop. Most systems,
especially tactical and operational systems, are intrinsically linked to crop monitoring as
observation data is usually required to run the model, and outputs often require more targeted
monitoring to define the final decision output. Monitoring is already a core part of IPM,
however it is time consuming and can be expensive. DSS enable users to target monitoring in
crops, or parts of crops, that are most vulnerable to pests, and where effective management of
infestations would result in economic gains. Such DSS provide users with the confidence to
know whether targeted crop monitoring is required, and information on how this should be
carried out. This two-step decision process allows for application of any IPM techniques for
reducing pest risks, whether they are preventative or curative. Development of advance DSS
for IPM usually take the form of novel systems for specific pests, and so their application can
be limited by region and/or access to resources (e.g. climate data). IPM Decisions (H2020 No.
817617) is developing an online IPM Decisions DSS Platform that will act as an advanced one-
stop-shop for IPM DSS, facilitating wider access to current and future systems at a multi-
national scale.

1ZVLECEK
Napredek pri digitalnih sistemih za podporo odlo¢anju za integrirano varstvo rastlin

Sistemi za podporo odlo¢anju (SPO) so pomemben vir za napredek integriranega varstva
rastlin. SPO pomaga pridelovalcem in njihovim svetovalcem izbolj$ati strateske, takticne ali
operativne odlocitve, ki temeljijo na najboljSih informacijah o moznih tveganjih za pridelek.
Vecina sistemov, zlasti takticnih in operativnih sistemov, je nelocljivo povezana s spremljanjem
pridelka, saj so za zagon modela navadno potrebni podatki opazovanja, rezultati pa pogosto
zahtevajo bolj ciljno usmerjeno spremljanje za opredelitev konénega rezultata odloCitve.
Spremljanje je Ze kljuéni del IVR, vendar je dolgotrajno in je lahko drago. SPO omogoca
uporabnikom, da se usmerijo na spremljanje pridelkov ali delov pridelkov, ki so najbolj ranljivi
in kjer bi ucinkovito varstvo imelo gospodarsko korist. TakSen SPO uporabnikom zagotavlja
zaupanje, da vedo, ali je potrebno ciljno spremljanje pridelka in informacije o tem, kako naj se
to izvede. Ta dvostopenjski postopek odlo¢anja omogo¢&a uporabo vseh tehnik IVR, ne glede
na to, ali so preventivne ali kurativne. Razvoj naprednega SPO za IVR navadno poteka v obliki
novih sistemov za specificne skodljivce, zato je njihova uporaba lahko omejena glede na regijo
in/ali dostop do virov (npr. podnebnih podatkov). V sklopu projekta IPM Decisions (H2020 st.
817617) raziskovalci razvijajo spletno platformo, ki omogoca SirSi dostop do sedanjih in
prihodnjih sistemov v ve€nacionalnem merilu.

®
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Induction of resistance by priming elicitors and soil microorganisms
Ginés NAVARRO MORENO

Kimitec Group, Calle Santa Marta, 13, 04740 Roquetas de Mar, Almeria, Espafia
(ginesnavarro@kimitec.com)

The presentation will make a brief introduction to the different types of defenses that exist
in plants as well as a review of the pyramid of the disease highlighting the role of soil
microorganisms as elicitors of defenses in plants, with special interest in the elicitation
through the application of mycorrhizal and bacterial inoculants. It will also address the
effect of soil microorganisms on the plant-insect interactions of the canopy and at the
microscopic level those of bacteria, fungi, and oomycetes. The main topic will be the
elicitation of plant self-defenses through the application of priming activators, their
biological meaning, their mode of action, the types of elicitors identified (commercial or
not) as well as field tests of applications of this type of solutions and their integration with
traditional crop protection products.

1ZVLECEK
Induciranje odpornosti rastlin z »priming« elicitorji in talnimi mikroorganizmi

Predstavitev bo zajemala kratek povzetek razlicnih obrambnih mehanizmov rastlin ter
pregled bolezenskega trikotnika, s poudarjeno vliogo talnih mikroorganizmov kot elicitorjev
obrambnih reakcij pri rastlinah in posebnim poudarkom na elicitaciji po aplikaciji mikoriznih
in bakterijskih inokulantov. Obravnavan bo vpliv talnih mikroorganizmov na interakcije
rastlina-zuzelka, na mikroskopski ravni pa na interakcije bakterije, glive in oomicete.
Osrednja tema bo elicitacija samoobrambe rastlin z aplikacijo »priming« aktivatorjev,
njihov bioloski pomen, nacin delovanja, vrste elicitorjev (komercialni ali ne) in tudi
testiranje uporabe tovrstnih reSitev na terenu ter njihova integracija s tradicionalnimi
pripravki za varstvo rastlin.
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Spremembe v plevelni semenski banki v obdobju prehoda iz konvencionalne obdelave
tal v sistem konzervirajoce obdelave tal in sistem brez obdelave tal

Sergeja ADAMIC, Robert LESKOVSEK

Kmetijski institut Slovenije, Oddelek za kmetijsko ekologijo in naravne vire, Hacquetova
ulica 17, SI-1000, Ljubljana (Sergeja.Adamic@kis.si)

Talna plevelna semenska banka predstavlja naravno skladis¢e plevelnih semen, v
agronomskem smislu pa poglavitni vir zapleveljenosti z enoletnimi plevelnimi vrstami.
Razli¢ne kmetijske prakse, med katere spadajo tudi razlicni sistemi obdelave tal, imajo
pomembno vlogo pri dinamiki plevelne populacije, saj vplivajo na reprodukcijo,
propadanje in premescanje plevelnih semen vertikalno po talnem profilu. Za boljse
razumevanje sprememb populacijske dinamike plevela v zgodnjem obdobju prehoda iz
konvencionalne v sistem konzervirajoce in sistem brez obdelave tal, smo v letih 2020 in
2021 izvedli analizo talne semenske banke. Glavni cilj raziskave je bil ugotoviti koli¢insko
stanje plevelnih semen v tleh in vrstno sestavo plevelne populacije v zgodnjem obdobju
prehoda na manj intenzivne sisteme obdelave tal. Vzorcenja tal smo izvedli na povrSinah
Kmetijskega instituta Slovenije v Jabljah v trajnem poskusu s tremi razlicnimi sistemi
obdelave tal (konvencionalna, konzervirajo¢a in neobdelana tla) in v dveh terminih pred
setvijo glavnih kultur (spomladi in jeseni). Vzorci tal so bili odvzeti v §tirih ponovitvah
znotraj posameznega sistema obdelave in na treh globinah: 0-5 cm, 5-10 cm in 10-20 cm.
Rezultati kalilnega poskusa so pokazali statistiéne razlike v terminu vzoréenja in sistemu
obdelave tal. Skupno je najve¢ plevelnih semen vzklilo na konvencionalno obdelanih tleh,
medtem ko je bil vznik na neobdelanih tleh dvakrat manjsi. V spomladanskem terminu
vzoréenja, smo pri¢akovano najvec¢ plevelov nasteli v konvencionalnem sistemu, v globljih
dveh plasteh tal (5-10 in 10-20 cm). Nasprotno je bilo v sistemu brez obdelave tal najve¢
plevelov v zgornjem sloju tal (0-5 cm). V jesenskem terminu je bil najvecji vznik
ugotovljen v sistemu konzervirajoCe obdelave tal, medtem ko je bil na neobdelanih tleh
dvakrat manjsi. Pri spomladanskem vzorcenju je v obeh letih prevladovala
mnogosemenska metlika (Chenopodium polyspermum L.). V letu 2020 je najveéji delez
vzniklih plevelov pri jesenskem vzorCenju predstavljala mrtva kopriva (Lamium
purpureum L.), medtem ko je bilo v letu 2021 najve¢ mnogosemenske metlike. Nasi
rezultati nakazujejo, da je bil ze v zgodnjem obdobju prehoda na manj intenzivne sisteme
obdelave tal zaznan pozitiven vpliv na zmanjsanje koli¢in in razporeditve kalivih semen v
zgornjem sloju tal, medtem ko bistvenih sprememb v sestavi plevelne populacije nismo
ugotovili.

ABSTRACT

Changes in the weed seed bank in the early transition period from conventional to
conservation and no-tillage system

Soil weed seed bank represents a natural reservoir of weed seeds and in agronomic
terms the main source of future weed infestation with annual weed species. Agricultural
practices, including different tillage systems, play an important role in the weed population
dynamics, affecting the reproduction, decay and the vertical distribution of weed seeds. To
better understand the weed population dynamics in the early transition period from
conventional tillage to conservation and no-tillage systems, a soil seed bank analysis was
performed in 2020 and 2021 in the experimental field of the Agricultural institute of
Slovenia in Jablje.
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The main objective of the study was to determine the quantitative status of weed seeds
and the weed species composition in the early transition period to less intensive tillage
systems. Soil sampling was carried out in two periods before crop sowing (spring and
autumn). Soil samples were taken within the newly established long-term tillage
experiment including three different tillage systems (conventional, conservation and no-
tillage) at three depths: 0-5 cm, 5-10 cm, and 10-20 cm. The results of germination
experiment showed statistically significant differences for both sampling period and the
tillage system. In total, the most weed seeds germinated under conventional tillage
system, while germination under no-tillage system was decreased by half. In the spring
sampling period, the most germinated weed seeds were found in the conventional tillage
system in the deeper two soil layers (5-10 and 10-20 cm). In contrast, under no-tillage
system most weeds were determined in the topsoil layer (0-5 cm). In the autumn sampling
period, the highest weed emergence was observed under conservation tillage system,
while the germination was decreased by half under no-tillage system. In the spring
sampling period manyseeded goosefoot (Chenopodium polyspermum L.) predominated in
both years. In 2020 autumn sampling period purple deadnettle (Lamium purpureum L.)
was the prevailing weed species, while in 2021 manyseeded goosefoot was found in
highest density. Our results suggest that the quantitative reduction of weed seed bank and
the differences in their distribution along the soil layer can be observed already in the
early transition to less intensive tillage systems, while no significant changes in the
composition of weed population was observed.

®

Vpliv priprave setvi§¢a za setev in nacina uporabe herbicidov na obseg erozije v
posevkih koruze na strmini

Mario LESNIK!, Zita FLISAR NOVAK?, Slavko KRPIC?, Iris SKERBOT?, Igor
SKERBOT?, Andrej PAUSIC!

Fakulteta za kmetijstvo in biosistemske vede, Pivola 10, 2311 HoCe (mario.lesnik@um.si)
ZKmetijsko gozdarski zavod Murska Sobota, Stefana Kovada 40, 9000 Murska Sobota
3Kmetijsko gozdarski zavod Celje, Trnoveljska cesta 1, 3000 Celje

V letu 2021 smo v okviru projekta TOPPS izvedli 2 poskusa za prikaz obsega
povrsinskega odtoka zemljine na njivi koruze v strmini v odvisnosti od nacina priprave
setvi§ca in nacina uporabe herbicidov. Obseg erozije izraZzen v kg zemljine na ha na eno
rastno dobo smo ugotovili z uporabo tehnike vkopanih zbirnih posod. Pri njivi 1 z
naklonom strmine 11° smo testirali tri sisteme gojenja koruze; la klasi¢no oranje, fina
priprava setvisca, setev vzdolzno na strmino in uporaba talnega herbicida takoj po setvi, 1b
klasi¢no oranje, groba priprava setvi$éa, setev vzdolzno na strmino in uporaba listnega
herbicida 2 tedna po setvi, lc klasicno oranje, minimum-till priprava setvi$ca, setev
vzdolZno na strmino in uporaba listnega herbicida 4 tedna po setvi. Pri njivi 2 z naklonom
strmine 8° smo testirali Stiri sisteme gojenja koruze; 2a = 1a, 2b klasi¢no oranje, minimum-
till priprava setvisca, setev vzdolzno na strmino in uporaba talnega herbicida takoj po setvi,
3b klasi¢no oranje, groba priprava setvi§¢a, setev pre¢no na strmino in uporaba talnega
herbicida takoj po setvi, 2d klasi¢no oranje, fina priprava setvi$€a, setev vzdolzno na
strmino in uporaba listnega herbicida 3 tedne po setvi. V poskusu 1 je znasal obseg letne
erozije pri 1a 38,06 t/ha, pri 1b 26,33 t/ha in pri 1c 8,23 t/ha in v poskusu 2 ja erozija pri 2a
znasala 35,73 t/ha, pri 2b 2,16 t/ha, pri 2¢ 3,16 in pri 2 d 28,75 t/ha. S spremenjenim
nac¢inom priprave setvis¢a (minimum-till), spremenjeno smerjo setve in uporabo listnega

12
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namesto talnega herbicidov je obseg erozije na njivah s koruzo na strmini moZzZno
zmanjsati za vec kot 30 %.

ABSTRACT

Influence of seedbed for sowing and choice of herbicide application method on the
extend of erosion in maize crops grown on slope

In 2021, we performed 2 field experiments in the frame of TOPPS project to demonstrate
the extent of surface runoff in a maize field grown on a slope, depending on the method of
seedbed preparation and the method of herbicide use. The extent of erosion expressed in
kg of soil per ha per growing season was determined using the technique of buried
collection vessels. In field 1 with a slope of 11°, we tested three maize cultivation systems;
1a classical plowing, fine preparation of seedbed, sowing longitudinally on the slope and
application of soil herbicide immediately after sowing, 1b classical plowing, rough
preparation of seedbed, sowing longitudinally on the slope and application of leaf
herbicide 2 weeks after sowing, 1c classical plowing, minimum-till preparation of seedbed,
sowing longitudinally on the slope and application of foliar herbicide 4 weeks after sowing.
In field 2 with a slope of 8° we tested four maize cultivation systems; 2a=1a, 2b
conventional plowing, minimum-till seedbed preparation, longitudinal sowing and
application of soil herbicide immediately after sowing, 3b conventional plowing, rough
preparation of seedbed, sowing cross-slope and application of soil herbicide immediately
after sowing, 2d conventional plowing, fine preparation of the seedbed, sowing
longitudinally on the slope and application of foliar herbicide 3 weeks after sowing. In
experiment 1, the extent of annual erosion at 1a was 38.06, at 1b 26.33 and at 1c 8.23
t/ha, and in experiment 2 the erosion at 2a amounted 35.73, at 2b 2.16, at 2c 3.16 and at
2d 28.75 t/ha. With the adopted method of seedbed preparation (minimum-till), direction of
seeding and application of foliar herbicide instead of soil herbicide, the extent of erosion in
fields with corn on the slope can be reduced by more than 30%.

®

Vpliv razli¢ne obdelave tal na u¢inkovitost herbicidov in pridelek koruze

Timotej] HORVAT, Bostjan MATKO, Miro MESL, Marjeta MIKLAVC, Leonida
LESNIK, Tamara KOROSEC, Joze MIKLAVC

Kmetijsko gozdarska zbornica Slovenije, Kmetijsko gozdarski zavod Maribor, Vinarska
14, SI-2000 Maribor (timotej.horvat@kmetijski-zavod.si)

Kvalitetna obdelava tal je pomemben tehnoloski ukrep za doseganje visokih in
kakovostnih pridelkov koruze. V zadnjih letih se ob oranju vse bolj pogosto izvajajo tudi
drugi nacini obdelave, ob tem pa se pojavljajo vprasanja kako je v teh primerih u¢inkovito
delovanje herbicidov. Prav zato smo v letu 2020 izvedli poskus zatiranja plevelov v
kombinaciji z razli¢nimi nacini obdelave tal. Cilj je bil ugotoviti, kako obdelava tal vpliva
na pridelek in ucinkovitost delovanja herbicidov. Preizkusana sta bila herbicida Adengo
(a.s. izoksaflutol in tienkarbazon-metil) in Aliseo plus (a.s. dikamba, nikosulfuron in
rimsulfuron), ter $tirje razli¢ni nacini obdelave tal: oranje do 24 cm, plitvo podrahljavanje
do 20 cm , globoko podrahljavanje do 50 cm, minimalna obdelava do 10 cm. V poskusu so
bili prisotni sledeci glavni pleveli: sthkodlakavi §Cir (Admaranthus retroflexus L.), bela
metlika (Chenopodium album L.) navadna kostreba (Echinochloa crus-galli (L.)
P.BEAUV.), mnogosemenska metlika (Chenopodium polyspermum L.), njivski slak
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(Convolvulus arvensis LINNAEUS) in Skrlatnordeca mrtva kopriva (Lamium purpureum
L.). Med razlicnimi postopki obdelave tal v povezavi s herbicidi ni bilo statisti¢no
'plitko podrahljavanje do 20 cm in Adengo'. V neskropljenih kontrolah je bil pridelek pri
postopku oranje do 24 cm (9431,53 kg/ha) statisticno znacilno vecji kot pri postopku
minimalna obdelava (4123,07 kg/ha). Statisti¢no znacilne razlike v u¢inkovitosti delovanja
herbicidov v odvisnosti od vrste obdelave tal so bile ugotovljene samo pri plevelu
srhkodlakavi §¢ir in njivski slak.

ABSTRACT
Effect of different soil tillages on efficiency of herbicides and maize yield

Quality tillage is an important technological measure to achieve high and quality maize
yields. In recent years, beside plowing, other tillage methods have become more
common. This raises questions about the effectiveness of herbicides in different tillage
methods. That is why in 2020 we conducted an attempt to control weeds in combination
with various methods of tillage. The aim was to determine how tillage affects the yield of
maize and performance of herbicides. The herbicides Adengo (a.s. isoxaflutole and
thiencarbazone-methyl) and Aliseo plus (a.s. dicamba, nicosulfuron and rimsulfuron) were
tested, as well as four different tillage methods (plowing up to 24 cm, shallow loosening up
to 20 cm, deep loosening up to 50 cm, minimum tillage up to 10 cm). The following main
weeds were present in the experiment: Amaranthus retroflexus L., Chenopodium album
L., Echinochloa crus-galli (L.) P. BEAUV., Chenopodium polyspermum L., Convolvulus
arvensis LINNAEUS and Lamium purpureum L. There were no statistically significant
differences in yield between the different tillage methods in connection with herbicides; the
highest yield (13204 kg/ha) by shallow loosening up to 20 cm and Adengo. In the non-
sprayed controls, the yield in the plowing method up to 24 cm (9431.53 kg/ha) was
statistically significantly higher than in the minimum tillage procedure (4123.07 kg/ha).
Statistically significant differences in the effectiveness of herbicides depending on the type
of tillage were found only in the case of Amaranthus retroflexus L. and Convolvulus
arvensis LINNAEUS.

Integrated weed management (IWM platform) — four years of trials, experiences and
results

Marko KOVACIC!, Renata DEJANOVIC', Hrvoje SAMBOLEK?, Fani BOGAT!, Darko
TOPOLOVEC!

'Bayer d.o.0., Zagreb (marko.kovacic@bayer.com)
2Agrobiotest d.o.0., Koprivnicki Bregi

In recent years, we have often received complaints from farmers about the ineffectiveness
of some herbicides from the group of acetolactate synthase (ALS) inhibitors on certain
weed species (eg APESV, SORHA, AMBEL). During 2017, in experiments in maize, at
the location of Dubrovcak Lijevi, we noticed the lack of effectiveness of certain herbicides
from the group of acetolactate synthase (ALS) inhibitors on the weed species wild
sorghum (SORHA). After the performed analyzes (PCR technology and bioassays), the
resistance of wild sorghum (SORHA) to ALS - herbicides in maize in the Republic of
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Croatia has been irrefutably proven. As the fight against the growing number of resistant
weed species worldwide and in Europe is becoming one of the leading problems in
agricultural production and as due to increasingly strict registration criteria of a.i. and the
potential risk of losing a significant number of herbicides and thus mechanisms of action,
Bayer has decided to set up an IWM platform in Croatia aimed at raising producer
awareness of weed resistance, the importance of good agricultural practice and responsible
behavior in the application of herbicides. One such practice and responsible behavior in the
application of herbicides includes the Integrated Weed Management (IWM) which enables
sustainable weed control in our fields using various methods (chemical, physical and
biological) that complement each other. Based on this principle, we designed our IWM
platform that combines good agro-technical measures (crop rotation, tillage, stubble
cleaning) with good practice of chemical crop protection (using various modes of action in

crop rotation).

Izku$nje z zatiranjem bolezni v ozimnem je¢menu v letu 2021

Meta URBANCIC ZEMLIJIC', Jernej LONCAR?, Blaz FERJAN?, Neja MAROLT?,
Joze MIKLAVC?®, Bostjan MATKO®, Miro MESL’, Marjeta MIKLAVC?, Leonida
LESNIK?’, Evgen PULKO'?, Urska SKRABAR!!, Andrej SUVAK'?, Timotej HORVAT'

" Kmetijski institut Slovenije, Oddelek za varstvo rastlin, Ljubljana (Marjeta. Zemljic-
Urbancic@kis.si)

5-13 Kmetijsko gozdarska zbornica Slovenije, Kmetijsko gozdarski zavod Maribor,
Vinarska 14, SI-2000 Maribor

Zatiranje bolezni s fungicidi je Se naprej pomemben tehnoloski ukrep za doseganje visokih
in kakovostnih pridelkov jeCmena. V zadnjih letih je nabor fungicidov vse manjsi.
Nekatere ucinkovite aktivne snovi so izgubile registracijo ali jo bodo v bliznji prihodnosti.
Med snovmi, ki niso ve¢ v uporabi je tudi klorotalonil, kontaktni fungicid s t.i. »multi-site«
delovanjem. V kombiniranih pripravkih je imel poleg dobre ucinkovitosti tudi pomembno
vlogo pri preprecevanju razvoja odpornosti povzrociteljev proti fungicidom. V poskusih
smo zeleli preveriti primernost dodajanja nekaterih drugih kontaktnih fungicidov za
zatiranje bolezni v jeCmenu. V letu 2021 smo na lokacijah Jablje (osrednja Slovenija) in
Kusernik (SV Slovenija) preizkusali u¢inkovitost kombiniranih fungicidov Revycare (a.s.
mefentriflukonazol + piraklostrobin), Elatus era (benzovindiflupir + protiokonazol) in
Siltra Xpro (biksafen + protiokonazol) samostojno in z dodajanjem kontaktnih fungicidov
na osnovi zvepla ali folpeta. Na obeh lokacijah je dodajanje kontaktnih fungicidov v
primerjavi s Cistimi pripravki vplivalo pozitivno na zatiranje je¢menove ramularijske
pegavosti (Ramularia collo-cygni Sutton & Waller), najpomembnejSe bolezni v jeémenu to
leto. V Jabljah so bile najboljse ucinkovitosti dosezene pri postopkih z dodajanjem folpeta.
Povecanje ucinkovitosti je bilo najbolj izrazito pri pripravku Revycare. Tudi na lokaciji
Kusernik so bile dosezene boljse ucinkovitosti in vi§ji pridelki pri kombinacijah z
dodatkom folpeta ali Zvepla.

ABSTRACT

Experiences with disease control in winter barley in 2021
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The protection with fungicides continues to be an important technological measure in
winter barley to achieve high and quality yields. In recent years the pool of fungicides has
been smaller. Some effective active substances have lost registration or will in the near
future. Among the substances no longer in use is chlorothalonil, a contact fungicide with
so-called "multi-site” action, which in addition to good efficacy also played an important
role in preventing the fungicide resistance development. We wanted to check the efficacy
of other contact components adding to suppress the diseases and also fungicide
resistance development in winter barley. In 2021, the efficacy of the fungicides Revycare
(mefentriflukonazol + piraklostrobin), Elatus era (benzovindiflupir + protiokonazol) and
Siltra Xpro (biksafen + protiokonazol) with the addition of sulphur or folpet based contact
fungicides, compared to pure fungicides, was tested at the locations Jablje (central
Slovenia) and Ku$ernik (NE Slovenia). The addition of contact fungicides had at both
locations a positive effect on the suppression of Ramularia leaf spot (Ramularia collo-
cygni Sutton & Waller) compared to pure fungicides. In Jablje, the best efficacy and the
highest yields were achieved in combinations, where folpet was added to the selected
fungicides. The increase in efficacy was most pronounced with Revycare. Similar results
were achieved at KuSernik with better efficiency and higher yields at combinations with

folpet or sulphur.

Odpornost glive Zymoseptoria tritici, povzrociteljice pSeni¢ne listne pegavosti, proti
fungicidom iz skupine azolov

Janja ZAJC, Metka ZERJAV

Kmetijski institut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, SI-1000

Ljubljana, Slovenija (janja.zajc@kis.si)

Listna pegavost psenice, ki jo povzroca gliva Zymoseptoria tritici, je bolezen, ki v
Sloveniji najbolj zmanjSuje pridelek pSenice in za njeno zatiranje porabimo najvec
fungicidov. Med najbolj pogosto uporabljenimi aktivnimi snovmi so fungicidi iz skupine
azolov, ki delujejo kot inhibitorji demetilaze (DMI). Za azole na sploSno velja, da je
tveganje za pojav odpornosti srednje visoko. Stopnja odpornosti izolatov Z. tritici v
Sloveniji doslej Se ni bila preucevana. V letu 2020 smo iz 13 pSeniénih polj v razli¢nih
regijah Slovenije zbrali preko 100 izolatov Z. tritici, za katere smo ugotavljali odziv na
razli¢ne koncentracije epoksikonazola in protiokonazola v in vitro testu na mikrotitrskih
plosc¢ah. Vrednosti ECso, ki so merilo za ugotavljanje stopnje zmanjSane obcutljivosti
oziroma odpornosti, smo primerjali z obcutljivim referenénim izolatom na testirani aktivni
snovi. Za vecino lokacij smo ugotovili Sirok razpon med vrednostmi ECso, kar kaze na
veliko variabilnost glede obcutljivosti izolatov znotraj populacije na posamezni lokaciji.
Na vsaki lokaciji se tako pojavljajo izolati, ki izstopajo po visokih vrednostih ECso za
epoksikonazol, ki so vsaj stokrat vi§je od ECso obcutljivega seva. Izstopale so nekatere
lokacije, kjer je bil delez tak$nih izolatov visji od 50 %. Vecina izolatov testiranih za
obcutljivost na protiokonazol je imela vrednosti ECso, ki ne presegajo 10-kratne vrednosti
ECso obcutljivega seva za protiokonazol in delez izolatov s faktorjem rezistence nad 100 je
bil nizji v primerjavi z epoksikonazolom. Zmanjsanje obcutljivosti Z. tritici na azola je bilo
bolj izrazeno na poljih, ki so bila Skropljena veckrat. Ugotovili smo, da je pojav odpornosti
glive Z. tritici v Sloveniji realna tezava, saj ugotovljena stopnja odpornosti v posevku
predstavlja groznjo za nadaljnje naras¢anje odpornosti lokalnih populacij glive proti
protiokonazolu predvsem zaradi omejene izbire aktivnih snovi iz skupine DMI.
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ABSTRACT

Resistance of the fungus Zymoseptoria tritici, the causative agent of Septoria tritici
blotch (STB), to azole fungicides

Septoria tritici blotch (STB) caused by Zymoseptoria tritici is the disease that seriously
affects the wheat production in Slovenia and the majority of fungicides on wheat is used to
control it. Among commonly used active substances are fungicides from the azole group,
which act as demethylase inhibitors (DMI). Azoles are considered to possess medium-
high risk level for the development of the resistance. The resistance against azoles of
isolates of Z. tritici in Slovenian agricultural environment has not been assessed so far. In
2020, we have collected over 100 isolates of Z. tritici from 13 wheat fields in different
regions of Slovenia, for which we determined the response to different concentrations of
epoxiconazole and prothioconazole in microtiter in vitro test. Their ECso value, which is the
criterium for the determination of decreased sensitivity or resistance, was compared to a
reference isolate sensitive to the active substances. For most locations, we noticed a wide
range of ECso values, which indicates a large variability in the sensitivity of isolates within
the population. In each location isolates standing out for their high ECso values for
epoxiconazole, i.e. at least 100-times higher than the ECso of the sensitive strain, were
detected. In several locations share of those isolates was even higher than 50%. Most
isolates tested for their sensitivity to prothioconazole had ECso values below 10-times the
ECso values of the sensitive strain and the proportion of isolates with a resistance factor
above 100 was lower compared to epoxiconazole. The decrease in sensitivity of Z. tritici
to azoles was pronounced on the fields that were fungicide-treated several times. We
report that the occurrence of the resistance of the fungus Z. tritici in Slovenia is a serious
problem, resulting in the substantial threat for further increase of the resistance within the
local populations of the fungus against prothioconazole especially in the light of reduced
repertoire of available active substances within DMI group.

®

Testiranje virulentnosti razli¢nih vrst z ZuZelkami povezanih gliv na li¢inkah velikega
mokarja (Coleoptera: Tenebrionidae) ter njihove potencialne stimulacije rasti koruze

Eva PRAPROTNIK, Jernej LONCAR, Jaka RAZINGER

Oddelek za varstvo rastlin, Kmetijski institut Slovenije, Hacquetova ulica 17, 1000
Ljubljana (eva.praprotnik@kis.si)

Entomopatogene glive se zaradi svoje insekticidne uéinkovitosti uporabljajo kot sredstva
za zatiranje Skodljivcev v ekoloskem kmetijstvu, zaradi sposobnosti kolonizacije
rastlinskega tkiva pa lahko rastlinam omogocijo tudi stimulacijo rasti ter zascito pred
herbivorijo in drugimi stresorji. Ta prispevek raziskuje 71 glivnih izolatov, ki pripadajo
dvema rodovoma entomopatogenih gliv, Metarhizium in Beauveria, ter biostimulativnemu
rodu Trichoderma, z namenom preverjanja njihove virulentnosti na li¢inkah mokarja
(Tenebrio molitor) in spodbujanja rasti koruze (Zea mays). Li¢inke mokarjev in semena
koruze smo potopili v suspenzijo konidijev s koncentracijo 1 x 10% konidijev ml™". Stevilo
mrtvih li¢ink smo spremljali 14 dni, u¢inkovitost izolatov na hitrost in uspesnost vznika
rastlin smo spremljali vsakodnevno, dolzino korenin, dolZzino nadzemnega dela in suho
maso rastlin pa smo izmerili 21. dan poskusa. Pri analizi virulence smo upostevali tudi
izvor, gostitelja in metodo izolacije glive in ugotovili, da obstaja moznost visje virulence
pri glivah, ki so izolirane bodisi iz mikoti¢nih odraslih zuZelk, travniskih habitatov in
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gostiteljev iz redu Lepidoptera. Nasli smo sedem izolatov, ki so pri mokarjih povzrocili
ve¢ kot 75 % smrtnost po 14 dneh poskusa, najvisjo smrtnost (100 %) pa sta povzrocila
izolata Metarhizium brunneum (1154) in Beauveria bassiana (2121). Prav tako smo nasli
sedem izolatov, ki so povecali dolzino nadzemnega dela, korenin ali suho maso koruze, in
sicer sta izolata Trichoderma atroviride (2882) in Trichoderma gamsii (2883) znacilno
povecala dolzino nadzemnega dela koruze, trije izolati Metarhizium robertsii (2691, 2693
in 2688) so povecali dolzino korenin, dva izolata M. robertsii (2146 in 2794) pa sta
povecala suho maso rastlin. Glede na oba kriterija je bil najuspesnejsi izolat M. robertsii
(2693), saj je povzrocil smrt 73 % li¢ink mokarjev in tudi znatno povecal dolzino korenin
koruze za 24.4 %. Opisani pristop omogoca selekcijo rastlinam koristnih glivnih izolatov,
ki lahko zatirajo $kodljivce in hkrati povecajo rast rastlin.

ABSTRACT

Testing virulence of different species of insect associated fungi against yellow
mealworm (Coleoptera: tenebrionidae) and their potential growth simulation to
maize

Due to their insecticidal activity, entomopathogenic fungi can be used as pesticides in
organic farming. However through their ability to colonize plant tissues, they can also
stimulate growth and protect plants from herbivores and other stressors. In this study we
investigated 71 fungal isolates belonging to two genera of entomopathogenic fungi,
Metarhizium and Beauveria, and one biostimulative genus Trichoderma to infect larvae of
yellow mealworm (Tenebrio molitor) and stimulate maize (Zea mays) growth after seed
treatment. Both larvae and maize seeds were immersed in a conidial suspension with a
concentration of 1 x 108 conidia mlI"'. Larval mortality was observed for 14 days. The
efficacy of isolates on seed emergence speed and success was monitored daily, while
root length, shoot length and plant dry weight were measured after 21 days of growth.
Fungal origin, host and isolation method were considered in the virulence analysis and
showed a possible association of high virulence with wild adult mycosed insects, meadow
habitats, and Lepidopteran hosts. We found seven isolates that caused more than 75 %
mortality against T. molitor after 14 days post inoculation, with the highest mortality
(100%) caused by isolates Metarhizium brunneum (1154) and Beauveria bassiana (2121).
We also found seven isolates that increased shoot length, root length or maize dry weight,
namely isolates Trichoderma atroviride (2882) and Trichoderma gamsii (2883)
significantly increased shoot length, three Metarhizium robertsii isolates (2691, 2693 and
2688) increased root length and two M. robertsii isolates (2146 and 2794) increased plant
dry weight. According to both criteria, the most successful isolate was M. robertsii (2693),
as it caused the death of 73 % of mealworm larvae and also significantly increased maize
root length by 24.4 %. The described approach allows the selection of plant-beneficial
fungal isolates that can control pests and at the same time increase plant growth.

®

Diatomaceous earths in stored-product protection: assets and liabilities

Christos G. ATHANASSIOU'*, Georgia V. BALIOTA!, Evaggelia LAMPIRI', Tanja
BOHINC?, Christos I. RUMBOS', Euanthia BATZOGIANNT, Stanislav TRDAN?

"Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop

Production and Rural Environment, University of Thessaly, Greece
(athanassiou@agr.uth.gr)
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Department of Agronomy, Biotechnical Faculty, University of Ljubljana, Slovenia
3STHESGI Farmers’ Cooperative of Thessaly, Larissa, Greece

Diatomaceous earths (DEs) are considered promising alternatives over the use of
traditional pesticides that are currently in use for stored product protection. DEs are based
on the fossilized remains of phytoplanktons and act on insects’ cuticle mechanically,
through desiccation. Apart from the control of insects, DEs can be also effective for the
control of fungi in stored products, and are regarded as functional aflatoxin binders. Earlier
studies have shown that the Western Balkan area is rich of natural deposits that can be used
for this purpose. In this context, there are several DE formulations that have been
registered for surface treatments in storage and processing facilities or as admixture with
grains. Numerous publications have clearly illustrated that the efficacy of DEs is highly
moderated by a series of biotic and abiotic conditions, and, as such, any DE-based strategy
should be regarded under this prism. Despite their high efficacy, the application of DEs
against insects and pathogens has certain drawbacks, mostly on the physico-chemical
properties of the commodity that are to be applied. In the current work, we will summarize
the pros and cons of DE use at the industrial level, and the potentials of these substances in
an [PM-based strategy.

Acknowledgments: This research was co-financed by the European Regional Development
Fund of the European Union and Greek national funds through the Operational Program
Competitiveness, Entrepreneurship and Innovation, under the call RESEARCH-CREATE-
INNOVATE (T2EDK-03532).

1ZVLECEK
Diatomejska zemlja v varstvu skladiS¢enih pridelkov: prednosti in slabosti

Uporaba diatomejska zemlje (DZ) v varstvu skladiS$¢enega pridelka spada med
pomembne alternativne nacine zatiranja skladiSénih Skodljivcev napram klasi¢nim
insekticidom. DZ temeljijo na fosilnih ostankih fitoplanktona in delujejo na kutikulo zuzelk
mehansko, z izsuSevanjem. Poleg zatiranja ZuZelk so DZ lahko ucinkovite tudi za zatiranje
gliv v skladis€enih proizvodih in veljajo za funkcionalna veziva aflatoksinov. PrejSnje
Studije so pokazale, da je obmocje Zahodnega Balkana bogato z naravnimi nahajalisci
DZ, ki jih je mogo€e uporabiti v ta namen. V tem kontekstu obstaja ve¢ formulacij DZ, ki
so bile registrirane za povrSinsko obdelavo v skladis¢ih in predelovalnih objektih ali kot
primesi zrn. Stevilne publikaciie so jasno ponazorile, da je uginkovitost DZ mod¢no
zmanjSana z vrsto biotskih in abiotskih dejavnikov, zato je treba vsako strategijo, ki temelji
na DZ, obravnavati iz vidika omenjenih dejavnikov. Uporaba diatomejske zemlje proti
zuzelkam in povzrociteljem bolezni ima kljub visoki u€inkovitosti dolo€ene pomanijkljivosti,
predvsem glede fizikalno-kemijskih lastnosti skladiS¢enega pridelka, ki ga je treba
uporabiti. V trenutnem delu bomo povzeli prednosti in slabosti uporabe DE na industrijski
ravni ter potenciale teh snovi v strategiji, ki temelji na metodah IVR.

®

Preucevanje ucinkovitosti inertnih prasiv za zatiranje koloradskega hrosca
(Leptinotarsa decemlineata [Say], Coleoptera, Chrysomelidae) na krompirju

Tanja BOHINC, Filip VUCAJNK, Stanislav TRDAN
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Biotehniska fakulteta, Oddelek za agronomijo, Jamnikarjeva 101, SI-1000 Ljubljana
(stanislav.trdan@bf.uni-lj.si)

Na Laboratorijskem polju Biotehniske fakultete v Ljubljani smo leta 2021 v poljskem
poskusu preucevali delovanje treh inertnih prasiv slovenskega izvora za zatiranje
koloradskega hros¢a (Leptinotarsa decemlineata). V poskus smo vkljucili pet razli¢nih
obravnavanj, in sicer diatomejsko zemljo, lesni pepel, zeolit, negativho kontrolo in
pozitivno kontrolo. Negativno kontrolo so predstavljale netretirane rastline, v pozitivni
kontroli pa smo uporabili registrirane insekticide s kontaktnim delovanjem. Fungicidi so
bili naneseni na krompir v vseh obravnavanjih. Inertna prasiva smo na rastline nanesli v
stirih razliénih terminih. Z nanosom internim prasiv smo zaceli, ko so se na rastlinah zacele
pojavljati mlajse li¢inke (L1 in L2). Inertna prasiva smo nanasali z nahrbtnim prasilnikom
v koncentraciji 40 g/m%. V osmih terminih smo na krompirju ugotavljali tevilénost
razliénih razvojnih stadijev koloradskega hros¢a (odrasli osebki, mlajse li¢inke [L1-L2],
starejSe li¢inke [L3-L4] in jajéna legla), v $tirih terminih pa smo na krompirju ocenili tudi
odstotek defoliacije. Po spravilu smo v obravnavanjih stehtali pridelek krompirja, pri
¢emer smo gomolje razdelili v tri frakcije. V prispevku bodo predstavljeni rezultati
delovanja razliénih inertnih prasiv na Stevilénost koloradskega hros¢a in odstotek
defoliacije ter vpliv preucevanih pripravkov na pridelek gomoljev.

ABSTRACT

Testing the efficacy of inert dusts against Colorado potato beetle (Leptinotarsa
decemlineata [Say], Coleoptera, Chrysomelidae) on potato

In the Laboratory Field of the Biotechnical Faculty in Ljubljana, we have studied the
efficacy of three inert dusts of Slovenian origin for the control of the Colorado potato
beetle (Leptinotarsa decemlineata) in a field experiment in 2021. Five different treatments
were included in the experiment, namely diatomaceous earth, wood ash, zeolite, negative
control, and positive control. The negative control was represented by untreated plants,
and in the positive control we used registered insecticides with contact mode of action.
Fungicides were applied to potato in all treatments. Inert powders were applied to the
plants in four different time intervals. We started with the application of inert dusts, when
young larvae (L1 and L2) started to appear on the plants. Inert powders were applied with
a backpack powder at a concentration of 40 g/m2. The abundance of different
developmental stages of the Colorado potato beetle (adults, young larvae [L1-L2], old
larvae [L3-L4] and egg clusters) was evaluated eight times. We have evaluated the
percentage of defoliation four times. After harvesting, we have weighed the potato yield
from the treatments, respectively dividing the tubers into three fractions. In the paper we
will present the results of efficacy of different inert dusts on the abundance of Colorado
potato beetle, on the percentage of defoliation and the impact of inert dusts on potato

yield.

Larvicidal efficacy, antifeedant activity and repellency of Lactifluus piperatus against
Plodia interpunctella Hiibner (Lepidoptera: Pyralidae)

Dragana PREDOJEVIC, Filip VUKAJLOVIC, Nevena PETROVIC, Marijana KOSANIC,
Snezana PESIC
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University of Kragujevac, Faculty of Science, Institute of Biology and Ecology, Radoja
Domanovica 12, 34000 Kragujevac, Republic of Serbia
(dragana.predojevic@pmf.kg.ac.rs)

Many mushrooms, such as Cantharellus and Lepista spp., are almost resistant to insect
attacks. However, only a few studies about the possibilities of using mushrooms in the
protection of stored cereals from storage insect pests have been performed. Lactifluus
piperatus is a non-toxic, edible mushroom, but rarely consumable due to its very strong,
spicy taste. Until now, insecticidal potential, antifeedant activity and repellency have not
been tested. Powdered L. piperatus was applied at 0.025, 0.05, 0.1 and 0.5 g per 100 g of
maize (hybrid NS 640), with ten 2"4-3' instar P. interpunctella larvae. There were four
replicates for each concentration of the powder, as well as for untreated control. The
number of dead larvae was registered after 2, 4 and 7 days after the exposure, and each
living larva was weighed. The moderate larvicidal effect was registered — at a
concentration of 0.5 g, 40% of larvae died after 7 days. The antifeedant activity was
strongest at two highest doses (0.1 and 0.5 g), where larvae significantly less advanced in
weight, compared to the control group (p<0.05). Satisfactory repellency (76%) of the
powder was confirmed with the Y tube olfactometer. Results obtained by the area
preference method showed even higher repellency: 5% extract water solution repelled 90%
of larvae. Similar results were observed with the 1 and 2% extract water solutions (80 and
83% of repellency, respectively). These results direct towards the possibility of using L.
piperatus powder as a natural repellent in the protection of stored maize from the P.
interpunctella attacks. Further studies are recommended to overcome the existing problems
in practical application in storages. Also, isolation of the active compounds of the
mushroom would be necessary, as well as the assessing their effect on the quality of the
treated maize.

1ZVLECEK

Larvicidna uéinkovitost, antifidantna aktivnost in repelentnost Lactifluus piperatus
na Plodia interpunctella Hiibner (Lepidoptera: Pyralidae)

Stevilne gobe, kot sta Cantharellus in Lepista spp., so skoraj odporne na napade Zuzelk.
Izvedenih pa je le nekaj raziskav o moznostih uporabe gob pri varstvu skladiS¢enih zit
pred Skodljivci skladisénih zuzelk. Lactifluus piperatus je nestrupena, uzitna goba, vendar
je zaradi zelo mo¢nega okusa redko uzitna. Insekticidni potencial, antifidantna aktivnost in
repelentnost do zdaj niso bili testirani. L. piperatus v prahu smo dali v odmerkih 0,025,
0,05, 0,1 in 0,5 g na 100 g koruze (hibrid NS 640), z desetimi li¢inkami P. interpunctella,
lI-1ll stopnje. Za vsako koncentracijo praska so bile Stiri ponovitve, kot tudi za kontrolo.
Stevilo mrtvih ligink smo registrirali po 2, 4 in 7 dneh po izpostavljenosti, in stehtali vsako
zivo li¢inko. Zabelezen je bil zmeren larvicidni u€inek — pri koncentraciji 0,5 g je po 7 dneh
poginilo 40 % licink. Antifidantna aktivnost je bila najmocnejSa pri dveh najvisjih odmerkih
(0,1 in 0,5 g), kjer so licinke statistiéno znacilno manj napredovale v masi v primerjavi s
kontrolno skupino (p<0,05). Zadovoljivo repelentnost (76 %) praska smo potrdili z
olfaktometrom z Y cevjo. Rezultati, dobljeni po metodi filtrirnega papirja, so pokazali Se
vecjo repelentnost: 5 % raztopina vodnega ekstrakta je odgnala 90 % lic¢ink. Podobne
rezultate so opazili pri 1-odstotni in 2-odstotni vodni raztopini ekstrakta (80 oziroma 83-
odstotni repelentni ucinek). Ti rezultati kazejo na moznost uporabe prahu L. piperatus kot
naravnega repelenta pri zaSCiti skladiS¢ene koruze pred napadi P. interpunctella.
Priporocljive so nadaljnje Studije za premagovanje obstojecih tezav pri prakti¢ni uporabi v
skladisCih. Prav tako bi bila potrebna izolacija aktivnih spojin gobe in ocena njihovega
vpliva na kakovost obdelane koruze.
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Preizkusanje alternativnih mozZnosti obvladovanja koloradskega hrosca (Leptinotarsa
decemlineata) z uporabo bioinsekticidov

PrimoZ ZIGON', Marko PETEK?, Kristina GRUDEN?, Eva PRAPROTNIK,' Spela
MODIC!, Aleks BORDON!, Peter DOLNICAR!, Jaka RAZINGER!

"Kmetijski institut Slovenije, Hacquetova ul. 17, 1000 Ljubljana (primoz.zigon@kis.si)
*Nacionalni intitut za biologijo, Veéna pot 111, 1000 Ljubljana

Metode integriranega varstva rastlin vkljuujejo uporabo razli¢nih nac¢inov nekemicnega
zatiranja Skodljiveev. Koloradski hros$¢ (Leptinotarsa decemlineata) je najpomembne;jsi
skodljivec krompirja, ki ga lahko zatiramo z uporabo insekticidov izdelanih na podlagi
rastlinskih izvleckov, entomopatogenih mikroorganizmov in drugih snovi, ki predstavljajo
manjse tveganje za zdravje ljudi in zivali ter okolje. V letih 2020 in 2021 smo v poljskem
poskusu izvedenem v okviru EU projekta Ecobreed preizkusali u¢inkovitost §tirih razli¢nih
bioinsekticidov ter njihovih kombinacij na li¢inke koloradskega hrosca: azadirahtin
(Neemazal), spinosad (Laser Plus), suspenzija konidijev entomopatogene glive Beauveria
bassiana (Bals.-Criv.) Vuill. (KIS izolat 2300 in 2121), endotoksini in spore bakterije
Bacillus thuringiensis subsp. tenebrionis (Novodor). Preucevali smo tudi sodobnejsi
biokemijski pristop obvladovanja koloradskega hros¢a z RNA interferenco (RNAI).
U¢inkovitost pripravkov smo ugotavljali na podlagi razlik v Stevilu liénik ter delezu
poskodb na listih rastlin zaradi objedanja li¢ink. Najve¢ja uéinkovitost na zmanj$anje
Stevila liénik v primerjavi s kontrolo je bila v obeh letih dosezena v obravnavanjih kjer je
bil vkljucen spinosad (spinosad priporoCena doza, spinosad 0,2 priporocene doze in
spinosad + B. bassiana). V letu 2020 je bilo stevilo li¢ink statisti¢no znacilno manjse tudi v
obravnavanju azadirahtin + B. bassiana, medtem ko v letu 2021 uporaba ostalih
bioinsekticiodov ni izkazovala ucinkovitosti za zatiranje li¢ink. Razlika v manjsi
poskodovanosti listov je bila v obeh letih statisticno znadilna, z izjemo B. bassiana in
RNA.. Pri slednjem je bila razlika v letu 2020 statisti¢no znacilna, v letu 2021 pa ne. Kljub
razlikam v poskodovanosti listov in delezu poginulih li¢ink, razlik v pridelku gomoljev
med obravnavanji ni bilo.

ABSTRACT

Testing of alternative approaches of Colorado potato beetle (Leptinotarsa
decemlineata) management with the use of bioinsecticides

Integrated pest management strategies include the use of various methods of non-
chemical pest control. Colorado potato beetle (Leptinotarsa decemlineata) is the most
important insect pest of potato and can be controlled by using insecticides based on plant
extracts, entomopathogenic microorganisms and other substances that pose a lower risk
for human and animal health, and the environment. Within the EU project Ecobreed field
experiments were carried out in 2020 and 2021 to test four bioinsecticides and their
combinations against Colorado potato beetle larvae: azadirachtin (Neemazal), spinosad
(Laser Plus), conidial suspension of entomopathogenic fungi Beauveria bassiana (Bals.-
Criv.) Vuill. (KIS isolates 2300 and 2121) and endotoxin and spores from Bacillus
thuringiensis subsp. tenebrionis (Novodor). An innovative approach based on RNAI
mechanism was also assessed. The effectiveness of different treatments was determined
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as a reduction in the number of larvae and damaged leaf area after biopesticide
application. In both years, treatments with spinosad (spinosad full dose, spinosad 0.2
dose, and spinosad + B. bassiana) exhibited the greatest efficacy in reducing the number
of larvae. In 2020, the number of larvae was significantly lower in the treatment of
azadirachtin + B. bassiana, while in 2021 the use of other bioinsecticides did not result in
significant CPB larvae control. With the exception of B. bassiana, the difference in leaf
damage reduction was significant in all treatments. In RNAI treatment the difference was
statistically significant in 2020 but not in 2021. Despite the differences in rate of defoliated
area and larvae reduction, no significant differences in tuber yield were observed between
treated and untreated potato plants.

Odkrivanje gomoljev krompirja napadenega z ogorcicami koreninskih $isk
Meloidogyne luci s hiperspektralnim slikanjem in metodami PCR v realnem ¢asu

Barbara GERIC STARE, Uro§ ZIBRAT, Nik SUSIC, Maja STAROVIC, Matej KNAPIC,
Janez LAPAJINE, Sasa SIRCA (Barbara.GericStare@kis.si)

Oddelek za varstvo rastlin, Kmetijski institut Slovenije, Hacquetova ulica 17, 1000
Ljubljana, Slovenija

Ogorcice koreninskih §isk (Meloidogyne spp.) veljajo za najbolj agresivno, skodljivo in
gospodarsko najbolj pomembno skupino rastlinsko-parazitskih ogorcic, ki predstavljajo
pomemben omejevalni dejavnik pri pridelavi krompirja. OgorCica Meloidogyne luci,
vkljuéena na opozorilni seznam EPPO, je krompirjev Skodljivec z velikim potencialom za
Skodo. V nasi raziskavi smo pokazali, da lahko M. luci povzroéi na krompirju resen napad
s poSkodbami gomoljev, podobno kot karantenska krompirjeva skodljivca M. chitwoodi in
M. fallax. Poleg tega je Studija pokazala, da lahko M. luci povzroci latenten napad brez
vidnih simptomov na povrsSini gomoljev. Taksna latentna okuzba predstavlja veliko
tveganje za nenadzorovano Sirjenje Skodljivega organizma, zlasti prek semenskega
krompirja. Razvili smo ucinkovite metode odkrivanja prisotnosti M. luci z namenom
prepreCevanja nenadzorovanega Sirjenja z napadenimi gomolji krompirja. Z uporabo
hiperspektralnega slikanja in molekularnih pristopov je bilo mogoce odkriti M. /uci tako v
moc¢no okuzenih gomoljih krompirja kot v gomoljih brez vidnih simptomov. Odkrivanje
napadenih gomoljev s hiperspektralnim slikanjem v kombinaciji z metodo delnih
najmanjsih kvadratov in podpornih vektorjev (PLS-SVM) je doseglo 100 % uspesnost, ne
glede na nacin priprave gomolja. Pristop PCR v realnem Casu je zaznal prisotnost M. luci v
krompirjevih olupkih iz 100 gomoljev krompirja na vzorec z visoko obcutljivostjo.
Ovrednotili smo dve metodi PCR v realnem ¢asu; prvo s skupinsko specifiénimi zacetnimi
oligonukleotidi - za skupino M. ethiopica (t.j. skupina treh vrst: M. ethiopica, M. luci in M.
inornata) in drugo z vrstno specifiénimi zadetnimi oligonukleotidi za M. luci. Studija je
prvi¢ pokazala uporabnost tehnologije hiperspektralnega slikanja za u¢inkovito odkrivanje
gomoljev napadenih z ogoréicami in omogo¢ila tudi identifikacijo latentno napadenih
gomoljev. Vse razvite protokole bi lahko uporabili v programih fitosanitarnih pregledov za
odkrivanje gomoljev krompirja napadnega z ogorcico M. luci. Zahvala: financna podpora s
strani ARRS (MR 38128, P4-0072).

ABSTRACT
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Detection of potato tubers infested by root knot nematode Meloidogyne luci using
hyperspectral imaging and real-time PCR methods

Root-knot nematodes (Meloidogyne spp.) are considered the most aggressive, damaging
and economically important group of plant-parasitic nematodes and represent a significant
limiting factor for potato production and tuber quality. Meloidogyne luci, a pest included on
the EPPO Alert List, has previously been shown to be a potato pest with significant
reproductive potential on potatoes. In our study, we showed that M. luci can develop
severe tuber infestation with tuber damage similar to the quarantine potato pests M.
chitwoodi and M. fallax. In addition, the study showed that M. luci may develop a latent
infestation, i.e. without visible symptoms on the surface of potato tubers. This latent
infestation may pose a high risk for uncontrolled spread of the pest, especially via seed
potatoes. We developed efficient detection methods to prevent uncontrolled spread of M.
luci through infested potato tubers. Using hyperspectral imaging and molecular
approaches to detect nematode DNA with real-time PCRs, it was possible to detect M. luci
in both heavily infested potato tubers and tubers without visible symptoms. Detection of
infested tubers with hyperspectral imaging, combined with partial least squares support
vector machines (PLS-SVM) achieved a 100% success rate, regardless of tuber
preparation. The real-time PCR approach detected M. luci in potato-peels from 100 potato
tubers per sample with high sensitivity. Two real-time PCR methods were evaluated; one
with group specific primers - for M. ethiopica group (i.e. group of three species: M.
ethiopica, M. luci and M. inornata) and one with species specific primers for M. luci. The
study demonstrated for the first time the usefulness of hyperspectral imaging for the
efficient detection of nematode-infested tubers and also allowed the identification of
latently infested tubers. All protocols could be useful tools for detecting potato tubers
infested with M. Juci nematode in large-scale phytosanitary screening programs.

®

Stabilnost in prenos viroida razpokanosti skorje agrumov (CBCVd) z vodo na hmelj
(Humulus lupulus L.)

Maja DOBRAJC!, Jernej JAKSE?, Sebastjan RADISEK?

L3Ingtitut za hmeljarstvo in pivovarstvo Slovenije, Cesta Zalskega tabora 2, 3310 Zalec,
Slovenija (maja.dobrajc@ihps.si)

2Univerza v Ljubljani, Biotehniska fakulteta, Oddelek za agronomijo, Jamnikarjeva 101,
1000 Ljubljana, Slovenija

Neoporecnost vode v kmetijstvu v zadnjih desetletjih ogrozajo negativni okoljski vplivi,
med katere uvrs¢amo tudi kontaminiranost z rastlinskimi patogeni. Vse tezji dostop in
pomanjkanje vode sta vodila v spremembe nacinov pridelave rastlin. Uveljavlja se uporaba
namakalnih sistemov, hidroponska vzgoja, vzgoja rastlin brez substratov ter §tevilne druge,
pri ¢emer so vodni viri za namen pridelave rastlin potoki, reke, jezera ali pa sistemi
krozenja hranilne raztopine. Prisotnost rastlinskih patogenov v vodah je pomemben
dejavnik onesnazenja in povzroca njihovo razSirjanje med kmetijskimi povrSinami, kar
lahko privede do vecjih ekonomskih izgub in pojava novih gostiteljev. Tak$ni vodni viri so
lahko pot prenosa rastlinskih patogenov, kot je viroid razpokanosti skorje agrumov (citrus
bark cracking viroid, CBCVd), ki na hmelju povzroca visoko gospodarsko Skodo. Hitro
Sirjenje CBCVd v nasadih temelji predvsem na mehanskem prenosu in ostankih okuzenih
rastlin, Se neraziskana pa je moznost prenosa z vodnimi viri. Predstavljena raziskava je
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obsegala dva epidemioloska poskusa, pri cemer smo v prvem delu dolocali najvecjo
redcitev viroida CBCVd v vodi, ki ga z diagnosticno metodo RT-PCR v realnem casu Se
zaznamo. V drugem delu pa smo proucevali periodi¢no zaznavanje viroida CBCVd v vodi.
V obeh poskusih smo nato preverjali infektivnost vodnih vzorcev z mehanskim
okuzevanjem zdravih rastlin hmelja sorte Celeia. Viroid CBCVd smo v prvem poskusu
zaznali do redéitve 107, njegovo infektivnost iz vode pa smo po analizi testnih rastlin
zaznali le pri vhodnem, neredéenem vzorcu. V drugem poskusu smo viroid CBCVd
inkubirali 42 dni v vodi, pri ¢emer smo viroid zaznali §e 35. dan. Rastline smo nato s tem
vodnim vzorcem mehansko inokulirali in vzgajali pod nadzorovanimi pogoji rastne
komore ter po analizi prisotnost CBCVd zaznali tudi pri rastlinah, ki so bile inkubirane z
vodnim vzorcem 35. dan.

ABSTRACT

Stability and transmission of Citrus bark cracking viroid (CBCVd) with water on hop
(Humulus lupulus L.)

In recent decades water quality in crop production is threatened by different environmental
impacts, like contamination with plant pathogens. Because of harder water access and
water scarcity, crop production with irrigation systems or in soilless cultures, using closed
or open hydroponic systems, has been increasing worldwide. Those types of crop
production can be sourced from surface water supplies such as ponds, lakes, rivers, and
reservoirs and, as such, can harbour disease causing microorganisms, including viroids,
which causes many symptoms on plants and leads to production loss. Existence of plant
pathogens in environmental waters is important for causing water pollution and
dissemination among agricultural areas. Different water supplies could be pathway for
many water-borne plant pathogens, such as Citrus bark cracking viroid (CBCVd), which
causes agressive symptoms on hop (Humulus lupulus L.). CBCVd spreads mainly by
mechanical means such as residues of plant sap of infected plants on tools and organic
residues on hop fields. Unknown pathway of viroid spread is spread with water supplies.
In our research we investigated stability and infection CBCVd from water samples. In first
experiment we tested the higher dilution of viroid CBCVd in water sample that could be
detected with real time RT-PCR. In second experiment we weekly tested presence of
CBCVd in water. Both experiment we confirmed with diagnostic analysis (real time RT-
PCR) and then mechanically infected testing Celeia hop plants. The results confirmed
viroid CBCVd in dilution 1073, its infection from water samples we only confirmed in
undiluted water sample. In second epidemiological experiment we incubated viroid
CBCVd for 42 days and confirmed presence of CBCVd on 35th day. Then we
mechanically infected testing Celeia hop plants with every water sample and cultivated
plants under controlled conditions. After analysis we confirmed viroid CBCVd in plants,
which we inoculated with water sample of 35th day.

®

Optimizacija in validacija diagnosti¢cne metode mRT-PCR za soc¢asno dolo¢anje
viroidov v hmelju
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Viroidi so najmanjsi rastlinski patogeni, ki lahko povzrocijo velike gospodarske izgube.
Viroidnih bolezni ni mogocCe ozdraviti ali nadzorovati z uporabo fitofarmacevtskih
sredstev, zato je edini nacin borbe proti njim odstranjevanje okuzenih rastlin. V Sloveniji
je od leta 2011 prisotnost hude viroidne zakrnelosti hmelja, ki jo povzrocata viroid
razpokanosti skorje agrumov (CBCVd) in hmeljev latentni viroid (HLVd), povzrodila
izkréenje ve¢ kot 300 ha hmeljis¢. Edinstvena kombinacija viroidov CBCVd in HLVd, ter
obcasno prisotnega viroida zakrnelosti hmelja (HSVd), ima za hmelj zelo negativne
posledice, ki se kazejo v zakrnelosti rastlin, deformaciji listov in storzkov in suhi trohnobi
korenike. Na hmelju se lahko pojavlja tudi viroid grbavosti jabolk (AFCVd), ki pa se
trenutno nahaja samo na Japonskem. Ukrepi za preprecitev Sirjenja bolezni so usmerjeni k
razvoju zanesljivih diagnosti¢nih metod, ki omogocajo odstranitev okuzenega rastlinskega
materiala. V raziskavi smo zato razvili metodo mRT-PCR za socasno dolocanje viroidov
CBCVd, HLVd, HSVd in AFCVd. Testirali smo ve¢ Ze objavljenih parov zacetnih
oligonukleotidov na razli¢icah viroidov iz hmelja, agrumov in vinske trte. Analizirali smo
tudi univerzalne zacetne oligonukleotide za viroide iz druzine Pospiviroidae in endogene
kontrole, z namenom spremljanja kvalitete izolirane RNA. Izbrani zacetni oligonukleotidi
so specificno dolocili posamezne viroide, ne glede na gostitelja ali kombinacijo viroidov.
Za endogeno kontrolo smo doloc¢ili gena nad5 in DRH]1, ki sta se neodvisno pomnoZevala
v vseh gostiteljih. V okviru analize diagnosti¢ne specificnosti smo metodo mRT-PCR
primerjali z RT-PCR in dot-blot, glede na RT-PCR smo dobili primerljive rezultate, pri
dot-blot pa signale slabSe intenzitete. Validacija metode mRT-PCR je pokazala, da je
metoda 100-krat manj obcutljiva kot RT-PCR, zaradi hkratnega pomnizevanja ve¢ tarc.
Kljub temu ima metoda pomembno vrednost, saj uporaba razli¢nih kombinacij zacetnih
oligonukleotidov omogoca krajso analizo, manjSo porabo reagentov in posledi¢no tudi
manjse stroske analize.

ABSTRACT

Optimization and validation of a diagnostic method mRT-PCR for the simultaneous
detection of hop viroids

Viroids are the smallest plant pathogens that can cause plant diseases and subsequent
economic losses. Viroid diseases cannot be cured or controlled by chemicals and infected
plants need to destroyed. Since 2011 severe hop stunt disease caused by Citrus bark
cracking viroid (CBCVd) and Hop latent viroid (HLVd) has led to destruction of more than
300 ha of hop gardens in Slovenia. The unique combination of CBCVd and HLVd in
addition to occasionally present Hop stunt viroid (HSVd), has devastating effects on hop
plants, which are reflected in stunted plants, deformation of leaves and cones, and dry rot
root. Apple fruit crinkle viroid (AFCVd) can also appear on hops, but is found only in
Japan. Control strategies are focused on development of reliable detection methods to
exclude the infected plant material. In this study, we developed multiplex RT-PCR for
detection of CBCVd, HLVd, HSVd and AFCVd. Several published primers were tested on
viroid isolates from hops, citrus and grapevine. Futhermore universal primers for viroids
from family Pospiviroidae and internal controls were tested, to monitor RNA extraction.
Selected primers were able to specifically identify individual viroids, regardless of host or
viroid combination. For internal control nad5 and DRH1 genes were selected, which were
independently amplified in all hosts. As part of the analysis of diagnostic specificity the
mRT-PCR method was compared with RT-PCR and dot-blot. With respect to RT-PCR
comparable results were obtained, while dot-blot gave signals of lower intensity. Method
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validation showed that mRT-PCR has 100 times lower sensitivity as RT-PCR, due to the
simultaneous amplification of multiple targets. Nevertheless the method has an important
value, as the use of different combination of primers enables shorter analysis, reduces the
use of reagents and, consequently, the cost of analysis.

®

Virusi stro¢nic v Sloveniji — stari in novi znanci

Irena MAVRIC PLESKO, Aljosa BEBER, Barbara GRUBAR, Janja LAMOVSEK, Neja
MAROLT, Mojca VIRSCEK MARN

Kmetijski institut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, SI-1000
Ljubljana, Slovenija (irena.mavric(@kis.st)

Zrnate strocnice, med katere sodijo tudi fizol, soja in grah, predstavljajo pomemben vir
rastlinskih beljakovin in vlaknin v ¢loveski prehrani. V Sloveniji smo leta 2018 pridelovali
zrnate strocnice na manj kot 2% njivskih povrsin, tocneje na 2833 ha. Virusne bolezni na
stro¢nicah smo proucevali v letih 2016 do 2020. Najve¢ pozornosti smo namenili soji,
katere proizvodnja se je do leta 2017 povecevala, poleg soje pa smo na virusne okuzbe
analizirali tudi fizol in grah. Analizirali smo 420 vzorcev, od tega 310 vzorcev soje, 91
vzorcev fizola in 19 vzorcev krmnega graha. Poleg virusa navadnega mozaika fizola
(BCMYV), virusa navadnega mozaika in nekroze fizola (BCMNV), virusa rumenega
mozaika fizola (BYMYV) in virusa mozaika kumare (CMV), ki smo jih na fizolu ze potrdili
v preteklosti, smo na vseh analiziranih rastlinskih vrstah potrdili tudi druge viruse. Med
njimi je bil najbolj razSirjen virus mozaika soje (SMV), ki smo ga potrdili na Stevilnih
vzorcih soje.

ABSTRACT
Legume viruses in Slovenia — old and new acquaintances

Grain legumes like common beans, soybeans and peas are important sources of plant
proteins and fibers in human diet. In 2018 grain legumes were grown in Slovenia on 2833
ha, which represents less than 2% of arable area. In the years 2016 to 2020 virus
diseases of legumes were one of the topics of our research. Analyses were done primarily
on soybeans, the production of which was increasing until 2017. Other analyzed crops
were common beans and peas. Altogether 420 samples were collected and analyzed, of
which 310 were soybean, 91 common bean and 19 fodder pea samples. Bean common
mosaic virus (BCMV), bean common mosaic necrosis virus (BCMNV), bean yellow
mosaic virus (BYMV) and cucumber mosaic virus (CMV) already known to infect common
beans in Slovenia were again found on the same crop as before. Some other viruses were
also confirmed on different crops. The most widespread was soybean mosaic virus (SMV)
which was present in many soybean samples.

®

Karantenska bakterija Curtobacterium flaccumfaciens pv. flaccumfaciens kot
povzrocditeljica bolezni pri stro¢nicah

Manca PIRC!, Anita BENKO BELOGLAVEC?, Janja LAMOVSEK?, Tanja DREO!
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"Nacionalni institut za biologijo, Oddelek za biotehnologijo in sistemsko biologijo, Ve¢na
pot 111, SI-1000 Ljubljana (manca.pirc@nib.si)

“Ministrstvo za kmetijstvo, gozdarstvo in prehrano, Uprava za varno hrano, veterinarstvo
in varstvo rastlin, Dunajska 22, SI-1000 Ljubljana

3Kmetijski intitut Slovenije, Hacquetova ulica 17, SI-1000 Ljubljana

Curtobacterium flaccumfaciens pv. flaccumfaciens (Cff) je gram pozitivna bakterija, ki
povzro€a venenje in madeze na listih pri uzitnih stro¢nicah, kot so navadni fizol, soja,
zeleni mungo fizol ter kitajski fizol. Bakterija ima v Evropi karantenski status in je
uvr$éena v prilogo II/A Izvedbene uredbe komisije (EU) 2019/2071 ter na seznam A2 pri
Evropski organizaciji za varstvo rastlin (EPPO). Kot povzrociteljico fizolove bakterijske
uvelosti pri navadnem fizolu so bakterijo opisali ze leta 1922 v Severni Ameriki. V zadnjih
20 letih je bila bakterija najdena v vecCih evropskih drzavah, vendar porocil o vedji
gospodarski Skodi na tem podrocju ni bilo. So pa porocila o vecji gospodarski skodi iz
Brazilije, Kanade, Avstralije, Irana ter centralnega podro¢ja ZDA. Na dolge razdalje se
bakterija prenasa z okuZenim semenskim materialom. Ce pride do okuzbe mladih rastlin, te
navadno uvenijo in propadajo. Pri okuZzbi starejSih rastlin pa se bolezenska znamenja
najprej pojavijo kot listno venenje s kloroticnimi podrocji, ki s ¢asom preidejo v nekroze
na listih, ki so obdane z rumenim halojem. Sprva se venenje pojavi v najtoplejsih urah
dneva, nato pa si rastline opomorejo, ko se temperature znizajo. Venenje postane trajno ko
bakterija zamasi rastlinske zile ter prekine dotok vode iz korenin v vrhnje dele rastline.
Mozno je, da ne pride do venenja ampak so bolezenska znamenja vidna kot zlato-rumene
nekroze na listih, ki so podobne bolezenskih znamenjem navadne bakterijske pegavosti
fizola (Xanthomonas phaseoli pv phaseoli in X. citri pv. fuscans). Od leta 2021 na
Nacionalnem institutu za biologijo, v okviru programa preiskav, izvajamo tudi
laboratorijsko detekcijo te bakterije v rastlinah z izraZzenimi bolezenskimi znamenji.
metode kot so PCR, PCR v realnem ¢asu in dolo¢anje DNA ¢rtnih kod. V prispevku bomo
podrobneje predstavili bolezenska znamenja, gostiteljske rastline, epidemiologijo ter prve
izkusnje z detekcijo te bakterije.

ABSTRACT

Quarantine bacteria Curtobacterium flaccumfaciens pv. flaccumfaciens as
pathogens on legumes

Curtobacterium flaccumfaciens pv. flaccumfaciens (Cff) is a gram-positive bacterium that
causes wilting and tan spot of edible legumes, such as common bean, soybean,
mungbeen, and cowpea. It is a quarantine bacterium listed in Annex II/A of Commission
Implementing Regulation (EU) 2019/2071 and in A2 List of the European Plant Protection
Organization (EPPO). As a cause of bacterial wilt disease in common beans, the
bacterium was described already in 1922 in North America. In the last 20 years, the
bacterium has been reported in several European countries with no associated economic
yield losses. However, economic yield losses are reported from Brazil, Canada, Australia,
Iran and the central United States. The bacterium is spread over long distances with
infected seeds. If infection of young plants occurs, they usually wither and decay. In older
plants the disease is characterized by foliar wilting and chlorosis leading to necrosis on
leaves surrounded by a yellow halo. Initially, wilting occurs in the warmest hours of the
day, and then the plants recover as the temperature drops. Withering becomes permanent
when the bacterium clogs the plant's veins and interrupts the flow of water from the roots
into the foliage. Occasionally, typical wilting symptoms may be absent and symptoms of
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golden-yellow necrotic leaf lesions develop which closely resemble those of common
blight of beans (Xanthomonas phaseoli pv phaseoli and X. citri pv. fuscans). From
2021the National Institute of Biology is carrying out laboratory detection of Cff in plants
with symptoms. The diagnostic scheme includes isolation on media, MALDI-TOF, and
various molecular methods (PCR, real-time PCR, and DNA barcoding). In this
presentation, we will present the disease symptoms, host plants, epidemiology and
experience with the laboratory detection of this bacterium.
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Varstvo sadnega drevja, oljk in jagodiCja
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Addressing invasive pests in European fruit production systems

Nikos T. PAPADOPOULOS

Department of Agriculture, Crop Production and Rural Environment, University of
Thessaly, Fytokou St., Volos 384 46, Greece (nikopap@uth.gr), N.T.P.; Tel.: +30-2421-
093285

Biological invasions are currently, considered one of the main concerns affecting national
and regional economies, ecosystems functions, sustainable production of agricultural
goods, pesticide use, conservation and epidemiology of vector borne diseases. Despite
intense efforts within the European Union to impose, support and coordinate the
implementation of actions to address invasive pests, there is an increasing record of
invasion events and a rather slow and often unsuccessful response. Fruit and vegetable
production systems are amongst the most vulnerable to invasion, mainly because of fresh
commodities trading and the human mobility that results in dispersion of propagules in
long distances. Bringing true fruit flies as a model system, the Horizon 2020 funded project
FF-IPM “In-silico boosted, pest prevention and off-season focused IPM against new and
emerging fruit flies” tackles all phases of invasion (arrival, establishment, naturalization,
and dispersion) and generates novel tools and approaches to enhance stakeholders’
capacity to predict invasion risk, intercept, and detect invasive species, and apply novel,
ecologically friendly management approaches. Novel e-nose systems to intercept fruit fly
infested fruits in cargo shipments, as well as electronic traps and advanced detection and
surveillance systems have been developed. Thorough climatic and population modelling
that estimates establishment risk at a spatial and temporal continuum for three fruit fly
species have been generated. Last but not least, computer assisted Integrated Pest
Management (IPM) strategies for off and on season implementation are currently pilot
tested. Bringing concepts, approaches, and developments of the FF-IPM project as a “live
example” the current paper discusses the weaknesses of the European system to deal with
ongoing invasion events and the opportunities to establish a more efficient preparedness
strategy against biological invasions in fruit producing systems.

1ZVLECEK
Obravnava invazivnih skodljivcev pri pridelavi sadja v Evropi

Naravno Sirjenje invazivnih vrst Skodljivih organizmov velja za eno glavnih skrbi, ki
prizadene tako nacionalno kot tudi regionalno gospodarstvo. Invazivne vrste vplivajo na
delovanje ekosistemov, proizvodnjo kmetijskih proizvodov v smislu trajnosti in stabilnosti
proizvodnje, uporabe fitofarmacevtskih sredstev, obvladovanja prenaSalcev vektorskih
bolezni in poznavanje njihove epidemiologije. Kljub intenzivnim prizadevanjem Evropske
Unije pri usklajenem izvajanju ukrepov za boj proti invazivnemu Sirjenju bolezni in
Skodljivcev, je vse ve€ novih izbruhov, na katere se EU odziva precej pocasi in
neuspesno. Pri pridelavi sadja in zelenjave smo pogosto pri¢a pojavom novih — invazivnih
vrst 8kodljivih organizmov, saj gre za trgovanje svezih pridelkov na relativno dolge
razdalje. Projektu sadne muhe - FF-IPM z naslovom: “In-silico boosted, pest prevention
and off-season focused IPM against new and emerging fruit flies”, ki ga financira Horizon
2020, je usmerjen v integrirano varstvo pred sadnimi vrstami muh, in sicer v vseh fazah
(od pojava invazivne vrste, vzpostavitve sistema spremljanja, do njihove razsiritve). V
projektu so ustvarili nova orodja in pristope za povecanje zmogljivosti zainteresiranih
deleznikov za napovedovanje tveganja pojava invazivnih vrst muh, njihovega prestrezanja
in odkrivanja ter uporabo novih, okolju prijaznih pristopov obvladovanja. Razvili so nov
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sistem »e-nos« za ugotavljanje in prestrezanje napadenega sadja s sadno muho v
posiljikah, pa tudi elektronske pasti ter napredni sistem za odkrivanje in nadzor. lzdelano
je bilo natantno podnebno in populacijsko modeliranje, ki predvideva tveganje za
naselitev treh sadnih vrst muh v dolo€enem prostorskem in ¢asovnem obdobju. Trenutno
se pilotno testira racunalniSko podprta strategija integriranega varstva Skodljivcev za
izvajanje v sezoni kot tudi izven nje. Prenasanje konceptov, pristopov in razvoj pri projektu
FF-IPM je kot "Ziv primer", kjer obravnava trenutni evropski sistem pri obravnavi nenehnih
invazij Skodljivih organizmov, z vsemi slabosti in priloznostmi za vzpostavitev
ucinkovitejSe strategije pripravljenosti v boju proti bioloSkim invazijam pri pridelavi sadja.

®

Prvi korak na poti k bioticnemu varstvu marmorirane smrdljivke (Halyomorpha
halys [Stal, 1855], Hemiptera, Pentatomidae) v Sloveniji

Mojca ROT!, Ivan ZEZLINA!, Branko CARLEVARIS!, Marko DEVETAK, Jan
ZEZLINA!, Julija DARIZ!, Vasja JURETIC', Stanislav TRDAN?

'KGZS, Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, SI-5000 Nova Gorica
(mojca.rot@go.kgzs.si)

2Univerza v Ljubljani, Biotehniska fakulteta, Oddelek za agronomijo, Jamnikarjeva 101,
SI-1000 Ljubljana

Pojav in naselitev tujerodne invazivne stenice marmorirane smrdljivke Halyomorpha halys
(Hemiptera: Pentatomidae) v Sloveniji sta povezana z nastankom velike gospodarske
skode v pridelavi sadja in vrtnin ter s potrebo po uvedbi ucinkovitih metod zdravstvenega
varstva. V razvoj in preizkuSanje metod za obvladovanje Skodljivca, ki potekajo na
globalni ravni, je bilo do sedaj vlozenega veliko truda in finan¢nih sredstev. Uporaba
protiinsektnih mrez ter bioti¢no varstvo z jajénimi parazitoidi sta se v praksi izkazali kot
najbolj ucinkoviti in okoljsko sprejemljivi metodi, ki nudita trajno reSitev problema.
Klju¢nega pomena pri uvajanju bioti€nega varstva marmorirane smrdljivke je poznavanje
njenih naravnih sovraznikov ter interakcij med domorodnimi koristnimi vrstami in
Skodljivko v novem okolju. Namen triletne raziskave izvedene na obmocju zahodne
Slovenije, kjer je bila leta 2017 prvi¢ najdena marmorirana smrdljivka, je bil odkrivanje
jajénih parazitoidov stenic ter vrednotenje njihovega vpliva na populacijo marmorirane
smrdljivke. V letih 2019 do 2021 smo na Stevilnih lokacijah in razlinih gostiteljskih
rastlinah nabrali preko 300 jajénih legel stenic. Skupno smo preiskali ve¢ kot 9500 jajcec
in pri tem odkrili 4 nove vrste parazitoidov. Med domorodnimi je bila najStevilénejse
zastopana vrsta Anastatus bifasciatus (Hymenoptera: Eupelmidae), sledili sta vrsti
Trissolcus basalis in Telenomus sp. (Hymenoptera: Scelionidae). V Sloveniji je bil prvi¢
odkrit tudi tujerodni parazitoid Trissolcus mitsukurii (Hymenoptera: Scelionidae), ki je v
izvornem okolju poznan kot zelo uc¢inkovit naravni sovraznik marmorirane smrdljivke. V
triletnem obdobju proucevanja jajénih parazitoidov stenic smo ugotovili njihov hiter in
relativno ucinkovit odziv na novo tujerodno stenico, ki se je odrazal v nara$c¢ajoci stopnji
parazitizma. Z odkritiem domorodnih in tujerodnih jajénih parazitoidov marmorirane
smrdljivke, je bil storjen prvi korak v smeri uvedbe bioti¢nega varstva omenjene vrste v
Sloveniji.

ABSTRACT
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First steps towards biological control of brown marmorated stink bug
(Halyomorpha halys [Stal, 1855], Hemiptera, Pentatomidae) in Slovenia

The occurrence and spread of the invasive alien Brown marmorated stink bug
Halyomorpha halys (Hemiptera: Pentatomidae) in Slovenia have caused serious damage
in fruit and vegetable production. Recently, many efforts have been undertaken to develop
effective pest control measures to prevent crop damage. The use of insect exclusion
netting and biological control of H. halys with egg parasitoids are considered as the most
effective, environmentally sustainable and long-term solutions. Knowledge of the native
egg parasitoids and host-parasitoid interactions in new areas is of key importance when
implementing a biological control program. Therefore, the main objective of the study
carried out in Western Slovenia, was to identify the presence of stink bug egg parasitoids
and to evaluate their impact on H. halys population. From 2019 to 2021 more than 300
sting bug egg masses were collected on various plant species at different locations in the
region. More than 9,500 eggs we examined and four egg-parasitoid species emerged
from H. halys eggs. Anastatus bifasciatus (Hymenoptera: Eupelmidae) was the most
abundant native species, followed by Trissolcus basalis and Telenomus sp.
(Hymenoptera:  Scelionidae). Non-native  Trissolcus  mitsukurii  (Hymenoptera:
Scelionidae), which is known to be an important H. halys parasitoid in its native
range, was also detected. Rapid recruitment of native parasitoids and increasing
parasitism rates were observed over a three-year study period. Encouraging results of the
study represent the first steps towards biological control of Brown marmorated stink bug in

Slovenia.

Preucevanje ucinkovitosti privabilnih posevkov in okoljsko sprejemljivih pripravkov
za zatiranje marmorirane smrdljivke (Halymorpha halys [Stal], Hemiptera,
Pentatomidae)

Luka BATISTIC, Tanja BOHINC, Stanislav TRDAN

Biotehniska fakulteta, Oddelek za agronomijo, Jamnikarjeva 101, SI-1000 Ljubljana
(luka.batistic@bf.uni-1j.si)

V blizini vasi Miren smo v letu 2021 izvedli poljski poskus, kjer smo preucevali razli¢ne
okoljsko sprejemljive metode za zatiranje marmorirane smrdljivke (Halyomorpha halys).
Poskus smo razdelili v dva dela. Pri prvem delu smo poskusno povrSino razdelili v tri
bloke, znotraj katerih smo posejali Stiri vrste privabilnih posevkov, z namenom
privabljanja marmorirane smrdljivke. Posejali smo soncnice (Helianthus annuus), sojo
(Glycine max), sirek (Sorghum bicolor) in lucerno (Medicago sativa). V 10- dnevnih
intervalih smo med rastno dobo spremljali Stevilénost marmorirane smrdljivke (odrasli
osebki, jajcna legla, li¢inke) na privabilnih posevkih v primerjavi z glavno rastlinsko vrsto
— jablano (Malus domestica). V drugem (lo¢enem) delu poskusa smo preucevali
ucinkovitost treh okoljsko sprejemljivih pripravkov za zatiranje preucevanega Skodljivca
na sonc¢nicah, soji, sirku in lucerni. V poskus smo vkljucili pet razli¢nih obravnavanj, in
sicer pripravek Botanigard WP, Nemaplus®, NeemAzal — T/S, negativno kontrolo in
pozitivno kontrolo. Omenjene pripravke smo na privabilne posevke nanasali v 10-dnevnih
intervalih. Stevilénost marmorirane smrdljivke (odrasli osebki, li¢inke, jajéna legla) smo
ugotavljali pred skropljenjem in 2-3 dneve po Skropljenju. V prispevku bo predstavljena
sezonska dinamika Skodljivca v prvem delu poskusa, kjer smo ugotovili najvecjo
privabilnost sirka. V drugem delu poskusa med okoljsko sprejemljivimi pripravki nismo
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ugotovili razlik v delovanju na razli¢ne razvojne stadije marmorirane smrdljivke, nobeden
od preucevanih pripravkov pa ni pokazal zadovoljivega delovanja pri zatiranju skodljivca.

ABSTRACT

Investigation on the efficacy of trap crops and environmentally friendly products for
controlling brown marmorated stink bug (Halymorpha halys [Stal], Hemiptera,
Pentatomidae)

In the vicinity of the village of Miren, we have conducted a field experiment in 2021, where
we have studied various environmentally acceptable plant protection methods for
controlling brown marmorated stink bug (Halyomorpha halys). We have divided the
experiment into two parts. In the first part, the experimental area was divided into three
blocks, within which we planted four trap crops, in order to attract the brown marmorated
stink bug. We have sowed sunflowers (Helianthus annuus), soybean (Glycine max),
sorghum (Sorghum bicolor), and alfalfa (Medicago sativa). At 10-day intervals, we have
monitored the abundance of brown marmorated stink bug (adults, egg clusters, larvae) on
trap crops compared to the main plant species — apple tree (Malus domestica). In the
second (separate) part of the experiment, we have studied the effectiveness of three
environmentally acceptable products for the control of the studied insect pest on
sunflowers, soybean, sorghum and alfalfa. Five different treatments were included in the
experiment, namely Botanigard WP, Nemaplus®, NeemAzal - T / S, negative control and
positive control. These products were applied to trap crops at 10-day intervals. The
abundance of brown marmorated stink bug (adults, larvae, egg broods) was determined
before spraying and 2-3 days after spraying. In the paper we will present the seasonal
dynamics of the pest in the first part of the experiment, where we have found the greatest
attractiveness of sorghum. In the second part of the experiment, we did not find
differences in the environmentally acceptable products in their action against different
developmental stages of the brown marmorated stink bug, and none of the studied
products has showed satisfactory efficacy in insect pest control.

®

MozZnosti zatiranja marmorirane smrdljivke (Halyomorpha halys [Stal]) v nasadih
jablan z ekolosko pridelavo

Mario LESNIK, Andrej PAUSIC
Fakulteta za kmetijstvo in biosistemske vede, Pivola 10, 2311 Hoée (mario.lesnik@um.si)

Na podlagi izkuSenj pridobljenih v poljskem poskusu in opazovanj v sadovnjakih po
Sloveniji podajamo informacije o moznih kemic¢nih konceptih zatiranja stenice
marmorirane smrdljivke, v nasadih jablan z ekolosko pridelavo. V poskusu v sadovnjaku v
Sempetru pri Novi Gorici smo analizirali dinamiko pojava poskodb in populacije odraslih
osebkov in li¢ink, v obdobju od sredina aprila do konca oktobra pri $tirih sortah jablan. Z
uporabo pripravkov na podlagi piretrina in azadiraktina ter nekaterih repelentnih
pripravkov (Wetcit - eteri¢no olje agrumov), Pipper (izvlecek Cilija - kapsicin), Vegex beta
(rastlinsko milo iz izvleCkov 3 razli¢nih rastlin), FOS soap (rastlinsko milo iz izvleckov
rastlin), Coccana (kokosovo milo), Cutisan (kaolin) ter Curatio (Zvepleno-apnena brozga)
smo ob izredno velikem pritisku §kodljivca uspeli zmanjsati delez plodov s poskodbami za
78 % (iz 36,5 % v kontroli brez zatiranja na 8 % pri tretiranih drevesih).
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ABSTRACT

Possibilities of controlling the brown marmorated stink bug (Halyomorpha halys
[Stal]) in apple orchards with organic production

Based on the experience gained in a field experiment and observations in orchards across
Slovenia, we provide information on possible chemical concepts for the control of
marmorated stink bug in apple orchards with organic production. In an experiment in the
orchard in Sempeter near Nova Gorica, we analyzed the dynamics of the occurrence of
fruit damage and the population of adult specimens and larvae, in the period from mid-
April to the end of October in four apple varieties. Using preparations based on pyrethrin,
azadiractin and some repellent preparations; Wetcit - citrus essential oil, Pipper (chili
extract - capsicin), Vegex beta (vegetable soap from extracts of 3 different plants), FOS
soap (vegetable soap from plant extracts, Coccana (coconut soap), Cutisan (kaolin) and
Curatio (sulfur-lime slurry), we were able to reduce the proportion of damaged fruits by
78% (from 36.5% in the control plots without stink bug suppression to 8% in treated trees),
under extremely high pest pressure.

Vpliv napada marmorirane smrdljivke (Halyomorpha halys [Stil]) na kakovost
izbranih vrst sadja in zelenjave

Tilen ZAMLJEN, Ana SLATNAR

Univerza v Ljubljani, Biotehniska fakulteta, Oddelek za agronomijo, Jamnikarjeva 101, SI-
1000 Ljubljana (tilen.zamljen@bf uni-lj.si; ana.slatnar@bf.uni-1j.si)

Invaziven polifag, marmorirana smrdljivka (Halyomorpha halys [Stal]) predstavlja velik
problem v pridelavi sadja in zelenjave, saj napada preko 100 razliénih vrst. Njene
poskodbe na rastlinah predstavljajo veliko gospodarsko Skodo v tudi v Sloveniji. Z
opravljenimi ve¢ poskusi smo analizirali biokemijski odziv poskodovanega tkiva plodov
jablane, jagode, pekocih ter ne pekocih feferonih. Analizirali smo sladkorje, organske
kisline, fenolne snovi ter kapsaicinoide. Vsebnost kapsaicinoidov je bila 15 krat vi§ja pri
pekocih feferonih napadenih z H. halys. Pri ne pekocih feferonih je imela H. halys
negativen vpliv na vsebnosti sladkorjev v primerjavi s kontrolo. Jagoda, jablana ter ne
pekoci feferoni so se odzvali z izrazitim povec¢anjem fenolih snovi v primerjavi s kontrolo.
Pri jagodi so se skupne hidroksicimetne kisline ter antocianini povecali za 22,3 % in 38,4
% v primerjavi s kontrolo. Sladkorji so se zmanjsali za 22,6 % pri napadenih jagodah, v
primerjavi s kontrolo. Pri napadenih plodovih jabolk je priSlo do izrazitega povecanja
skupnih sladkorjev ter zmanjSanja organskih kislin. Poskodbe H. halys zaradi hranjenja, so
povzrocile mocan fenolni odziv v jablani, s 117 % pove€anjem v primerjavi s kontrolo. S
poskusi smo pojasnili, kako napad H. halys vpliva na metabolno sestavo razlicnih vrst
sadja in zelenjave. Ugotovili smo moc¢ne odzive sadja in zelenjave, s sintezo fenolnih
snovi, ter pri pekocih feferonih povecano sintezo pekocih metabolitov kapsaicinoidov na
napad H. halys.

ABSTRACT

Impact of brown marmorated stink bug (Halyomorpha halys [Stal]) feeding, on the
quality of selected fruit and vegetables
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The invasive polyphagous insect, the brown marmorated stink bug (Halyomorpha halys
[Stal]), is a major problem in fruit and vegetable production, attacking more than 100
different plant species. The damage caused by their feeding causes massive economic
losses also in Slovenia. In several experiments we studied the biochemical response of
apples, strawberries, hot and non-hot peppers to H. halys feeding. We analyzed sugars,
organic acids, phenols, and capsaicinoids. The total capsaicinoid content was 15 times
higher in the attacked hot peppers compared to the control. In non-hot peppers, H. halys
had a negative effect on total sugar content compared to the control. Strawberries, apples
and non-hot peppers responded with increased phenolic content compared to control. In
strawberries, the total content of hidroxycinnamic acids and antocianins increased by
22.3% and 38.4%, respectively, compared to the control. In apples, H. halys caused an
increase in total sugars and a decrease in total organic acids. Injuries caused by H. halys
infestation increased phenolic content in apples by 117 % compared to the control. In the
experiments, we detected a strong response of phenolics of fruits and vegetables to H.
halys infestation and an increased synthesis of pungent metabolites, capsaicinoids, in hot

peppers.

MozZnosti zatiranja marmorirane smrdljivke (Halyomorpha halys [Stal]) v nasadih
jablan z integrirano pridelavo

Mario LESNIK, Andrej PAUSIC
Fakulteta za kmetijstvo in biosistemske vede, Pivola 10, 2311 Hoée (mario.lesnik@um.si)

Na podlagi izkusenj pridobljenih v poljskem poskusu in opazovanj v sadovnjakih po
Sloveniji podajamo informacije o moznih kemi¢nih konceptih zatiranja stenice
marmorirane smrdljivke v nasadih jablan z integrirano pridelavo. V poskusu v sadovnjaku
v okolici Dombrave (Vipavska dolina) smo analizirali dinamiko pojava poskodb in
populacije odraslih osebkov in li¢ink v obdobju od sredine aprila do konca oktobra, pri
dveh sortah jablan (Fuji in Jonagored) ter pri dveh skropilnih programih. S povprecno
intenzivno uporabo insekticidov acetamprid, deltametrin, spinosad, spinetoram,
piriproksifen in fosmet ter nekaterih repelentnih pripravkov (Wetcit — eterino olje
agrumov), Pipper (izvlecek ¢ilija — kapsicin) in Vegex beta (rastlinsko milo iz izvleckov 3
razliénih rastlin) smo ob velikem pritisku Skodljivca uspeli zmanjsati delez plodov s
poskodbami za 70 - 88 % (iz 34,5 % v kontroli brez zatiranja na 4 % pri tretiranih drevesih
sorte Jonagored in iz 33 % na 4,2 % pri drevesih sorte Fuji).

ABSTRACT

Possibilities of controlling the brown marmorated stink bug (Halyomorpha halys
[Stal]) in apple orchards with integrated production

Based on the experience gained in the field experiment and observations in orchards
across Slovenia, we provide information on possible chemical concepts for controlling the
brown marmorated stink bug in apple orchards with integrated production. In an
experiment in an orchard near Dombrava (Vipava valley), we analyzed the dynamics of
fruit damage and the population of adults and larvae in the period from mid-April to late
October in two apple varieties (Fuji and Jonagored) and two spraying programs. With
average intensive use of insecticides acetamprid, deltamethrin, spinosad, spinetoram,
pyriproxyfen, and phosmet and some repellent preparations (Wetcit - citrus essential oil),
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Pipper (chili extract - capsicin) and Vegex beta (vegetable soap with various plant
extracts) in conditions with high pest pressure we managed to reduce the proportion of
damaged fruits by 70 - 88% (from 34.5% in the untreated plots to 4% in treated trees of
the Jonagored variety and from 23% to 4,2% in the Fuji variety).

®

Spremljanje zastopanosti krvavkinega najezdnika (Aphelinus mali) pri uporabi
razli¢nih Skropilnih programov za zatiranje krvave usi (Eriosoma lanigerum)

Alenka FERLEZ RUS', Franéek POLICNIK?, Joze MIKLAVC?, Bostjan MATKO*, Miro
MESL?, Leonida LESNIK®, Evgen PULKO’, Urska SKRABAR®, David SNOJ°, Primoz
ZIGON'0

12Intitut za hmeljarstvo in pivovarstvo Slovenije, Cesta Zalskega tabora 2, SI-3310 Zalec
(alenka.ferlez-rus@ihps.si)

3-8 Kmetijsko gozdarska zbornica Slovenije, Kmetijsko gozdarski zavod Maribor, Oddelek
za varstvo rastlin, Vinarska ulica 14, SI-2000 Maribor

9-10 K metijski institut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, SI-1000
Ljubljana

V zadnjih letih se pridelovalci v nasadih jablan sooajo z nara$cajoCo problematiko
obvladovanja populacije krvave u$i (Eriosoma lanigerum). Prerazmnozitev in nastala
Skoda je posledica ugodnih vremenskih razmer za razvoj krvave usi, kakor tudi zmanjSanja
Stevila ucinkovitih kemicnih insekticidov za njeno zatiranje. Krvavkin najezdnik
(Aphelinus mali) je naravni sovraznik krvave usi, ki ima pomembno vlogo pri vzdrzevanju
naravnega ravnovesja in omejevanju populacije krvave usi. Z namenom priprave
ucinkovite strategije obvladovanja krvave usi smo v poljskih poskusih na ve¢ lokacijah po
Sloveniji (Kasaze, Gac¢nik, Brdo pri Lukovici) preizkusali uc¢inkovitost razli¢nih Skropilnih
programov (standardni, integriran in ekoloski program) in njihov vpliv na populacijo
krvavkinega najezdnika. Prisotnost in dinamiko pojava krvavkinega najezdnika smo pri
uporabi razli¢nih Skropilnih programov spremljali s pomo¢jo rumenih lepljivih plos¢. Na
opazovanih lokacijah smo prve ulove parazitoida zabelezili v zadnjih dneh aprila, teden dni
po zacetku migracije krvave usi. Prvi vrh naleta krvavkinega najezdnika je bil zabelezen v
prvi dekadi mesca julija. Na lokacijah (Kasaze, Gacnik), kjer je bila v nasadih prisotna
velika populacija krvave usi, smo zabelezili e drugi vrh naleta v drugi dekadi avgusta. Pri
tem gre poudariti, da v vseh treh Skropilnih programih od zadnje dekade julija do avgusta
ni bilo uporabljenih insekticidov. Let krvavkinega najezdnika se je zakljucil v prvi dekadi
septembra. Glede na preizkuSene Skropilne programe je bilo najveéje Stevilo osebkov
krvavkinega najezdnika zabelezeno pri ekoloskem programu, kjer so bile kolonije krvave
usi najStevilénejse in najvecji delez poskodovanih plodov. Ta program ni dal zadovoljivih
rezultatov za zatiranje krvave uSi. Primerna ucinkovitost je bila dosezena le pri
standardnem in integriranem programu, ki sta bila ocenjena kot primerna za nadaljnje
preizkusSanje. Strategija zatiranja krvave usi mora temeljiti na ravnovesju med kemi¢nim in
bioti¢nim na¢inom varstva na nacin, da bodo uporabljena FFS v ¢im manj$i meri negativno
vplivala na razvoj krvavkinega najezdnika.

ABSTRACT
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Monitoring of parasitoid (Aphelinus mali) under different spray programs for the
control of apple woolly aphid (Eriosoma lanigerum)

In recent years, apple growers have been facing an increasing problem of controlling the
population of woolly apple aphid (Eriosoma lanigerum). Overgrowth population of woolly
apple aphid (WAA) and the resulting damage is caused due to favourable weather
conditions for its development, as well as reducing the number of effective chemical
insecticides. The natural enemies of WAA, especially Aphelinus mali plays an important
role in maintaining the natural balance and limiting the WAA population. In order to
prepare an effective strategy for the control of woolly aphid, field experiments were carried
out at several locations across Slovenia (Kasaze, Gacnik, Brdo pri Lukovici) to assess the
effectiveness of various spraying programs (standard, integrated and ecological program)
and their impact on the population of A. mali. Yellow sticky traps were used to monitor the
abundance and population dynamic of A. mali within the various spraying programs. The
first catches of parasitoid were observed in the end of the April in all monitored sites,
approximately one week after the beginning of the migration of WAA. The first peak of
catches was recorded in the first decade of July. At two sites (Kasaze, Gacnik) with a high
level of WAA infestation, another peak of A. mali population was observed in the second
decade of August. It should be pointed out that in all three spraying programs no
insecticides were used from the last decade of July to August. Flight of the A. mali ended
in the first decade of September. According to the tested spraying programs, the highest
number of parasitoid was recorded in the ecological program, where its population
correlated with increased numbers of WAA colonies and higher levels of damaged fruits.
However, ecological program did not show sufficient efficacy in the suppression of WAA
population. Standard and integrated program provided good control, thus indicating a
potential to be included in further testing. The strategy of controlling woolly apple aphid
management should integrate chemical and biological control methods in a way to
minimize possible negative impacts of PPPs on the development of the parasitoid
Aphelinus mali.

Uporaba vodikovega peroksida za zatiranje S§kodljivih organizmov v nasadu jablan
Andrej PAUSIC!, Filip ZERAK?, Mario LESNIK!

'Fakulteta za kmetijstvo in biosistemske vede, Pivola 10, 2311 Hoce
(andrej.pausic@um.si)
Zstudent Fakultete za kmetijstvo in biosistemske vede, Pivola 10, 2311 Hode

Pozna uporaba fitofarmacevtskih sredstev (FFS) pred obiranjem povzroca tezave s prevec
ostanki aktivnih snovi v pridelku. Pridelovalci jabolk iS¢ejo moznosti za uporabo
alternativnih pripravkov v obdobju pred obiranjem. V sezonah 2020 in 2021 smo izvedli
poljska poskusa v nasadu jablan, da bi ocenili potencial biostimulatorjev na podlagi
vodikovega peroksida (H202 VP) za zatiranje nekaterih $kodljivih organizmov (SO) v
drugem delu rastne sezone. Pripravke z razlicno vsebnostjo VP smo nanesli veckrat v
drugem delu rastne dobe in po standardnih EPPO metodah ocenili stopnjo napada
nekaterih bolezni ter velikost populacije opazovanih Skodljivcev. Preliminarni rezultati
poskusov kazejo, da ponavljajoce uporabe VP v odmerku 500 1/ha pri koncentraciji vsaj
500 ppm v zakljutnem delu rastne dobe omogocajo povecanje ucinkovitosti zatiranja
nekaterih SO. Predstavljeni so tudi nekateri vidiki fitotoksi¢nosti VP in u&inek na pojav
skladis¢nih bolezni jabolk. Izven EU uporabo VP v varstvu jablan poznajo, v EU pa se
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pojavljajo zavore v registracijskih postopkih, ki omejujejo moznost izrabljanja dokaj
ucinkovitih, cenenih in okoljsko manj obremenilnih pripravkov.

ABSTRACT
Use of hydrogen peroxide to control pests in apple orchards

Late application of plant protection products (PPPs) before harvesting causes problems
with too many residues of active substances in the crop. Apple producers are looking for
possibilities to use alternative preparations in that period. In the 2020 and 2021 seasons,
we conducted field trials in an apple orchard to assess the potential of hydrogen peroxide-
based bio stimulators (H202 HP) to control some pests and diseases (P&D) in the final
part of the growing season. Preparations with different HP content were applied several
times in the second part of the growing season. The rate of attack from certain diseases
and the size of the population of some pests were estimated according to standard EPPO
methods. Preliminary results of the experiments show that repeated application of HP at a
dose of 500 I’ha at a concentration of at least 500 ppm in the final part of the growing
season allows increasing the control efficiency of some P&D. Some aspects of HP
phytotoxicity and the effect on the occurrence of apple storage diseases are also
presented. Outside the EU, the use of HP in protecting apple trees is well known. Still, in
the EU, there are obstacles at registration procedures, which limit the possibility of using
somewhat effective, cheap, and environmentally less harmful preparations.

®

Ugotavljanje razsirjenosti vzhodnjaskega Skrzatka (Orientus ishidae) [Hemiptera,
Cicadellidae] v Sloveniji

Julija DARIZ', Mojca ROT!, Jan ZEZLINA', Gabrijel SELJAK', Primoz ZIGON?, Alenka
FERLEZ RUS?, Franéek POLICNIK?, Joze MIKLAVC*, Bostjan MATKO*, Miro MESL?,
Leonida LESNIK*, Marjeta MIKLAVC?*, Karmen RODIC?

"'Kmetijsko gozdarski zavod Nova Gorica, Oddelek za varstvo rastlin, Pri hrastu 18, SI-
5000 Nova Gorica (julija.dariz@go.kgzs.si)

ZKmetijski institut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, SI-1000
Ljubljana

3Institut za hmeljarstvo in pivovarstvo Slovenije, Oddelek za varstvo rastlin, Cesta
Zalskega tabora 2, SI-3310 Zalec

“Kmetijsko gozdarski zavod Maribor, Oddelek za varstvo rastlin, Vinarska ulica 14, SI-
2000 Maribor

SKmetijsko gozdarski zavod Novo mesto, Sluzba za varstvo rastlin, Smihelska cesta 14, SI-
8000 Novo mesto

Vzhodnjaski skrzatek (Orientus ishidae Matsumura, 1902) je v Evropi tujerodna vrsta. V
Sloveniji smo ga prvi¢ odkrili v letu 2004, od takrat se je na posameznih obmodjih Ze zelo
namnozil. Je izrazit polifag. Prehranjuje se s sokovi Stevilnih lesnatih rastlin, vendar v
strokovni literaturi skoraj ni podatkov o neposredni Skodi, ki bi jo s tem povzrocal.
Potencialno nevarnost za nastanek gospodarske Skode predstavlja, ker je prepoznan kot
zelo verjeten prenasalec nekaterih pomembnih fitoplazmatskih bolezni sadnih rastlin in
vinske trte. V letu 2021 smo od junija do septembra v nasadih jablan na 10 lokacijah po
Sloveniji spremljali zastopanost in nalet vzhodnjaskega Skrzatka. Obravnavani so bili
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sadovnjaki v integrirani in ekoloski pridelavi. Stevilo odraslih osebkov smo spremljali z
rumenimi lepljivimi plos¢ami. So¢asno smo ugotavljali tudi vrstno pestrost drugih skrzatov
(Auchenorrhyncha), ki so se ulovili na plosée. Prvi odrasli osebki O. ishidae so se pojavili
konec junija. Do sredine julija smo prisotnost Skrzatka potrdili na vseh lokacijah. Ulovi na
vabah so bili najvecji v obdobju od sredine julija do zacetka avgusta, ko so na nekaterih
lokacijah presegli Stevilo 100 odraslih osebkov na vabo na dan. Proti drugi polovici
avgusta in v septembru je ulov Skrzatkov upadal. Na velikost in dinamiko populacije je
poleg lokacije sadovnjaka bistveno vplival tudi nacin pridelave. Dolo¢ili smo $e 42 vrst
drugih skrzatov, ki so se ujeli na RLP. Na 4 lokacijah sta se na vabe ulovila tudi glavni
prenasalec zlate trsne rumenice, ameriski Skrzatek - Scaphoideus titanus (Ball, 1932) in
potencialna prenaSalka te fitoplazme, vrsta Phlogotettix cyclops (Mulsant & Rey, 1855).
Na eni lokaciji smo na vabah nasli tudi tujerodno vrsto Graphocephala fennahi (Young,
1977), ki je znana kot moZna prenaSalka nekaterih gospodarsko pomembnih bolezni.

ABSTRACT

Distribution of mosaic leafhopper (Orientus ishidae) [Hemiptera, Cicadellidae] in
Slovenia

The mosaic leafhopper (Orientus ishidae Matsumura, 1902) is an alien species in Europe.
In Slovenia it was first detected in 2004 and since then it has spread rapidly throughout
the country. It is a highly polyphagous sap-feeding insect associated with many
predominantly woody plant species. Although it is not considered to be a major pest of
cultivated plants, the mosaic leafhopper is regarded as a potential threat for the grapevine
and fruit trees because is suspected to be an important vector of some phytoplasma
diseases. In 2021 its outbreak and spreading were monitored in apple orchards at 10
locations across Slovenia from June to September. The number of adults was monitored
with yellow sticky traps. Apple orchards with different pest management regimes
(integrated pest management, biological control) were observed. At the same time, the
occurrence of other leaf- and planthoppers species (Auchenorrhyncha) was detected. The
population of O. ishidae increased significantly from the end of June to July 2021, and by
mid-July we confirmed its presence at all locations. The highest number of the leafhopper
was recorded between mid-July and at the beginning of August when the number of
adults caught per day even exceeded the number of 100 per trap at certain locations.
After this peak, the population gradually declined. In addition to location, also the
agricultural practice (biological, integrated), affected the population size and dynamics of
O. ishidae. Furthermore, 42 other plant- and leafhopper species captured on yellow sticky
traps were recognized during this monitoring. The leafhopper Scaphoideus titanus (Ball,
1932), known as the main vector of Grapevine flavescence dorée phytoplasma and
Phlogotettix cyclops (Mulsant & Rey, 1855) known as potential vector of the same disease
were caught in 4 locations. A specimen of the alien leafhopper Graphocephala fennahi
(Young, 1977), known as a potential vector of certain economically significant diseases
was also caught at one location.

Kakijeva listna pegavost (Plurivorosphaerella nawae Hiura, Ikata) — prve izku$nje z
zatiranjem pomembne glivi¢ne bolezni kakija

Marko DEVETAK!, Sara HOBLAJ', Matjaz JANCAR!, Jan ZEZLINA!, Ivan ZEZLINA',
Tanja BOHINC? (marko.devetak@go.kgzs.si)
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' KGZS, Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, SI-5000 Nova Gorica
2Univerza v Ljubljani, Biotehniska fakulteta, Oddelek za agronomijo, Jamnikarjeva 101,
SI-1000 Ljubljana

Se pred nekaj leti je kaki kot sadna vrsta veljala za neproblemati¢no, saj razen ob&asnega
pojava kaparjev in sadne muhe ni zahtevala redne uporabe fitofarmacevtskih sredstev. V
letu 2019 pa je v posameznih nasadih kakija na obmocju Slovenske Istre prislo do izbruha
kakijeve listne pegavosti (Plurivorosphaerella nawae). Glivicna bolezen je prizadela
predvsem sorto Rojo brillante medtem, ko ostale sorte niso kazale znacilnih bolezenskih
znamenj. V sezoni 2020 smo poleg prej omenjene sorte pegavost zaznali tudi na sosednjih
sadovnjakih, kjer prevladuje sorta Tipo, ki je pri nas najbolj razsirjena.
Plurivorosphaerella nawae je tujerodna gliva, katere razvojni cikel v celoti poteka na listih
gostitelja. Bolezenska znamenja v obliki nekroti¢nih peg s poudarjenim temnim robom se
zacnejo pojavljati v avgustu, v septembru in oktobru pa okuzeni listi rumenijo in
postopoma odpadajo. Zaradi popolne defoliacije rastline in pomanjkanja asimilatov sledi
tudi odpadanje sadezev. Z namenom, da se dolo¢i ustrezno strategijo zatiranja bolezni smo
leta 2021 v nasadu kakija v Strunjanu opravili Skropilni poskus s katerim smo Zzeleli
ovrednotiti ucinkovitost registriranega pripravka glede na Stevilo skropljenj. Tako smo
poleg neskropljenega obravnavanja v treh dodatnih obravnavanjih posebej predvideli eno,
dve in tri $kropljenja s sredstvom na osnovi difenokonazola, in sicer v ¢asu od zacetka pa
do konca cvetenja. V posameznem obravnavanju, kjer smo opravili eno Skropljenje s
pripravkom iz skupine IBE pa smo dodatno Se trikrat Skropili s fungicidom na osnovi
mikroorganizmov (Bacillus amyloliquefaciens sev FZB24). Zadnje Skropljenje s
pripravkom Taegro, ki je na kakiju registrirano za zatiranje listnih pegavosti iz rodu
Alternaria smo opravili v fenofazi BBCH75. Po Skropljenju je v dveh terminih v
septembru in oktobru sledila ocena deleza okuZenih listov ter deleza odpadlih listov.
Pridobljene podatke smo ovrednotili s pomocjo analize variance. Iz pridobljeni rezultatov
je razvidno, da brez ustrezne uporabe sredstev za varstvo rastlin ne moremo zagotoviti
kakovostnega pridelka kakija.

ABSTRACT

Circular leaf spot of persimmon (Plurivorosphaerella nawae Hiura, lkata) — first
experience of chemical control of the important fungal disease of persimmon

Until a few years ago, persimmon fruit production was considered as non-problematic and
did not require regular use of plant protection products, except for the occasional
occurrence of scale insects and fruit fly. In 2019, there was an outbreak of circular leaf
spot of persimmon (Plurivorosphaerella nawae) in some persimmon orchards in the area
of Slovenian Istria. The fungal disease mainly affected the variety Rojo brillante, while the
other varieties were not affected. However, in the 2020 the leaf spots were detected in the
orchards where the Tipo variety is grown too. The mentioned variety is the most
widespread in our country. Plurivorosphaerella nawae is an alien fungal species with the
developmental cycle that entirely occurs on the host plant leaves. The first symptoms
occur in August as necrotic spots with dark edges. In September and October, the
infected leaves turn yellow and gradually fall off. Due to the complete plant defoliation and
the lack of assimilates, the fruit also falls off. In order to optimise the disease control
strategy, we performed a spray efficacy trial in the year 2021 in Strunjan. The aim of the
experiment was to evaluate the efficacy of the already registered chemical product in
relation to the number of fungicidal treatments. Beside the untreated plot there were three
additional plots that were treated in order once, twice and three times with the
difenoconazole based product. The treatments occurred in the period from the beginning
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to the end of persimmon flowering. An individual plot which was treated once with the
product from the EBI group was additionally treated three more times with a fungicidal
product made from microorganisms (Bacillus amyloliquefaciens strain FZB24). However,
in this plot the last spraying with the product Taegro, which is registered on persimmons
for the control of leaf spot of the genus Alternaria, was performed in the BBCH75
phenological stage. After spraying, an estimation of infected leaves and fallen leaves was
performed in September and October. The collected data was evaluated by the analysis
of variance (ANOVA). The statistical results show that without the proper use of plant
protection products quality fruit production cannot be achieved.

®

Pojav novih Skodljivcev, ki ogrozajo pridelavo fig (Ficus carica L.) v Sloveniji

Jan ZEZLINA'!, Mojca ROT', Sara HOBLAIJ', Marko DEVETAK', Matjaz JANCAR',
Vasja JURETIC!, Urska KLANCAR', Julija DARIZ', Gabrijel SELJAK?

'KGZS, Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, SI 5000 Nova Gorica
(jan.zezlina@go.kgzs.si)
2K romberska cesta 8, SI-5000 Nova Gorica

Figa (Ficus carica L.) je ena izmed najstarejsSih sadnih rastlin, ki je bila namensko gojena
ze v davni preteklosti. Je tipi¢na mediteranska vrsta, saj uspeva zlasti na legah, kjer
temperature pozimi ne padejo pod - 10 °C. Izjemno obcutljiva je predvsem spomladi, v
fazi brstenja, saj brsti pomrznejo Ze pri temperaturi okoli ledisca. Figa je v zadnjem casu
priljubljena sadna vrsta, zato jo najdemo v vrtovih po vsej Sloveniji. Trzna pridelava fig
pa je Se vedno omejena na Slovensko Istro, Goriska Brda in Vipavsko dolino. Do sedaj je
veljala za nezahtevno in za Skodljivce in bolezni neobcutljivo sadno vrsto, a v zadnjih letih
se to spreminja. Od leta 2010 pridelavo fig ogrozajo plodova vinska musica (Drosophila
suzukii (Matsumura)), ¢rna figova muha (Silba adipata (McAlpine, 1956)), breskova muha
(Ceratitis capitata [Wiedemann]) in marmorirana smrdljivka (Halyomorpha halys (Stal,
1855)). V. zadnjih dveh letih pa smo kot nove S$kodljivce odkrili tudi kaparja
(Lepidosaphes conchiformis (Gmelin, 1789)) in figovega ril¢karja (Aclees taiwanensis
(K6no)).

ABSTRACT

The appearance of new insect pests endangering the fig (Ficus carica L.)
production in Slovenia

Fig is one of one of the earliest fruit trees, which was cultivated since ancient times. It is a
typical Mediterranean fruit species, which primarily grows in places, where winter
temperatures don’t drop below -10°C. It is especially vulnerable in early spring, in budding
stages, as buds often freeze at 0°C. Fig tree is becoming very popular in recent times and
is often found in gardens all across Slovenia, while commercial fig production is
concentrated in Slovenian Istria, Vipava Valley and Goriska brda. Until recently, the fig
was known as low-maintenance fruit species, attract by very few pests or diseases. Due
to the emergence of new pests, the pest control of fig orchards is becoming a challenging
task. Since 2010 the fig production is affected by spotted wing drosophila (Drosophila
suzukii (Matsumura)), black fig fly (Silba adipata (McAlpine, 1956)), Mediterranean fruit fly
(Ceratitis capitata [Wiedemann]) and brown marmorated stink bug (Halyomorpha halys
(Stal, 1855)). In last two years we have discovered two new pests: a scale insect
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(Lepidosaphes conchiformis (Gmelin, 1789)) and exotic fig weevil (Aclees taiwanensis

(Kéno)).
®

Nacdrtovanje statisticno zanesljive preiskave za ugotavljanje navzocnosti Xylella
fastidiosa na podlagi tveganja

Tanja DREO', Erika ORESEK?, Jolanda PERSOLIJA?, Maja ZAGORSCAK!', Primoz
PAJK?, Marko DEVETAK*, Matjaz JANCAR*, Manca PIRC!

"Nacionalni institut za biologijo, Oddelek za biotehnologijo in sistemsko biologijo, Ve¢na
pot 111, SI-1000 Ljubljana (tanja.dreo@nib.si)

“Ministrstvo za kmetijstvo, gozdarstvo in prehrano, Uprava za varno hrano, veterinarstvo
in varstvo rastlin, Dunajska 22, SI-1000 Ljubljana

3Institut za hmeljarstvo in pivovarstvo Slovenije, Oddelek za varstvo rastlin, Cesta
Zalskega tabora 2, SI-3310 Zalec

4KGZS, Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, SI-5000 Nova Gorica

Xylella fastidiosa je nevarna bakterija, ki povzro¢a hude bolezni in omejuje gojenje vinske
trte in agrumov v Ameriki ter oljk v juzni Italiji. Okuzuje lahko ve¢ kot 140 rodov rastlin,
med njimipomembne kmetijske rastline, npr. kosCicarje, ter okrasne in prostorastoce
rastline. Zaradi velike nevarnosti, ki jo predstavlja, je bakterija v EU uvrS¢ena med 20
prednostnih karantenskih Skodljivih organizmov, drzave ¢lanice pa morajo obvezno
izvajati preiskave za ugotavljanje njene navzocnosti. V Sloveniji program preiskave
koordinira Uprava za varno hrano, veterinarstvo in varstvo rastlin s strokovnim
koordinatorstvom KGZ Nova Gorica. Fitosanitarne sluzbe letno pregledajo vec¢ kot 400 ha
povrsin in odvzamejo vzorce, upostevajo¢ tvegana obmodja in rastline. Za dolocanje X.
fastidiosa je nujna uporaba laboratorijskih analiz, ki jih na odvzetih vzorcih z
akreditiranimi testi opravlja Nacionalni institut za biologijo. V Sloveniji X. fastidiosa Se ni
bila ugotovljena. Evropska Unija z namenom harmonizacije in vec¢je primerljivosti
njihovih rezultatov uvaja statisti¢no zanesljive preiskave, ki bodo z letom 2023 obvezne za
X. fastidiosa. V statisticno zanesljivi preiskavi se Stevilo vzorcev dolo¢i z uporabo
statisti¢nih tabel npr. z orodjem RIBESS+, ki ga je razvila Evropska organizacija za varno
hrano (EFSA). Orodje nam omogoca izracun potrebnega Stevila rastlin za pregled in
vzoréenje za vsako od dolocenih epidemioloskih enot glede na Stevilo prisotnih
gostiteljskih rastlin, Zeljeno zanesljivost preiskave in obcutljivost metod. Orodje lahko v
izraCunu uposteva tudi tveganja, ki smo jih identificirali in Steviléno ovrednotili. Pri tem se
vecji delez vzorcev dodeli kategorijam z manjSim tveganjem kot tistim z vecjim
tveganjem, celokupno Stevilo vzorcev pa se obi¢ajno zmanjSa. V prispevku bomo
predstavili nase izkuSnje s pripravo statisticno zanesljive in izvedljive preiskave za
ugotavljanje navzocnosti X. fastidiosa.

ABSTRACT

Design of statistically sound and risk based detection survey for Xylella fastidiosa
Xylella fastidiosa is a dangerous bacterium that causes serious diseases and restricts the
cultivation of grapevine and citrus in America and olives in southern ltaly. It can infect

more than 140 genera of plants, including important agricultural plants (e.g. stone fruits)
and ornamental and wild plants. Due to the serious danger it poses, the bacterium is listed
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among the 20 priority quarantine pests in the EU and the Member States shall conduct
annual surveys of host plants for the detection of the pest. In Slovenia, the survey is
coordinated by the Administration for Food Safety, Veterinary Sector and Plant Protection
with the expert coordination of KGZ Nova Gorica. Phytosanitary services annually inspect
more than 400 ha of area and take samples which are analysed using accredited
laboratory tests by the National Institute of Biology. X. fastidiosa has not yet been
detected in Slovenia. In order to harmonize and increase the comparability of surveys, the
European Union is introducing statistically sound and risk based surveys which will be
obligatory for X. fastidiosa from 2023. In such surveys the number of samples is
determined using statistical tables e.g. RIBESS+ tool developed by the European Food
Safety Authority (EFSA). The tool calculates the required number of plants for inspection
and sampling for each of the defined epidemiological units according to the number of
host plants present, the desired reliability of the survey and the method sensitivity. The
tool can also take into account the risks identified and quantified in the calculation. In
doing so, a larger proportion of samples are assigned to lower-risk categories than to
higher-risk categories, and the total number of samples is usually reduced. In this paper,
we will present our experience in preparing a statistically reliable and feasible detection
survey for X. fastidiosa.

Prve najdbe gliv povzrociteljic bolezni lesa na oljkah v Slovenski Istri

Marko DEVETAK!', Matjaz JANCAR', Sara HOBLAJ', Jan ZEZLINA', Hans-Josef
SCHROERS?, Metka ZERJAV 2, Janja ZAJC?

"Kmetijsko gozdarski zavod Nova Gorica, Oddelek za varstvo rastlin, Pri hrastu 18, SI-
5000 Nova Gorica (marko.devetak@go.kgzs.si)

ZKmetijski Institut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, SI-1000
Ljubljana

Ze vrsto let v oljénikih na obmogju Slovenske Istre opazamo susenje in poslediéno
propadanje posameznih dreves oljk (Olea europaea). Do leto$njega leta so bili vsi vzorci
vzeti na sum okuzbe z glivo Verticilium dahlie negativni. V letu 2021 so bile na vzorcu
propadajoce oljke iz Sece potrjene okuzbe z lesno glivo Phaeoacremonium scolyti. To je
prva identifikacija omenjene glive v nasih olj¢nikih. S sistemati¢nim spremljanjem bolezni
lesa na oljkah bomo nadaljevali tudi v letu 2022. V prispevku so podani natan¢nejsi opisi
bolezenskih znamenj in morfoloske znacilnosti gliv ter agrotehni¢ni ukrepi s katerimi
omejimo pojav bolezni.

ABSTRACT
First findings of wood fungal diseases on olive trees in Slovenian Istria

For several years, we have been observing the withering and consequent decay of
individual olive trees (Olea europaea) in olive orchard in the area of the Slovenian Istria.
Until this year, all samples tested on Verticilium dahlie resulted negative. In the year 2021,
the samples taken from decaying olive tree from Seca confirmed the presence of wood
fungus Phaeoacremonium scolyti. Until now, this is the first identification of this fungus in
our olive growing area. In the year 2022 we will continue the surveillance on olive trees
affected with wither and decay symptoms. The article provides a more detailed
descriptions of the disease symptoms and morphological characteristics of the fungus.
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Besides that, in the paper there are description of agro-technical measures that can
reduce the pathogen in olive orchards.

Ucinkovitost razli¢nih vab in pasti za spremljanje plodove vinske musice (Drosophila
suzukii)

Magda RAK CIZEJ, Franéek POLICNIK

Intitut za hmeljarstvo in pivovarstvo Slovenije, Oddelek za varstvo rastlin, Cesta Zalskega
tabora 2, SI-3310 Zalec (magda.rak-cizej@ihps.si)

Vabe in pasti so pomemben del integriranih programov za zatiranje Skodljivcev, ki
vkljuéujejo spremljanje $kodljivcev za pravocasno uporabo insekticidov ali za njihovo
uporabo v strategijah nadzora, kot so mnoZzi¢no lovljenje. V tej Studiji smo preverili
ucinkovitost razlicnih vab in pasti za spremljanje plodove vinske musSice (Drosophila
suzukii, PVM) v nasadih malin. Uporabili smo past Drosal® Pro s teko¢im atraktantom
DrosaLure (proizvajalec Adermatt Biocontrol AG; Svica), past Droso Trap® s teko&im
atraktantom Dros'Attract® (proizvajalec Biobest; Belgija), past narejeno iz prozorne
plastenke (V=250 ml) s ¢rnim in dvema rde¢ima lepljivima trakovoma ter z 9 odprtinami
premera 6 mm. V plastenko smo dodali prehransko vabo iz vinskega kisa in rdecega vina.
Preverili smo tudi vabo Droso Trap® v katero smo dali vodo z milnico in atraktantom PH-
288-1BP (proizvajalca IPM Russell, Velika Britanija). Najve¢ PVM se je ulovilo na
komercialno past Droso Trap® v kombinaciji s suhim atraktantom PH-288-1BP (IPM
Russell). Omenjena past je bila bolj privlacna za samicke plodove vinske musice. Zelo
dobre rezultate za spremljanje PVM smo imeli z doma narejeno pastjo, kjer smo uporabili
vinski kis in rdece vino v razmerju 3:1. S to pastjo se je ulovilo 33 % manj osebkov PVM
kot z vabo, kjer smo uporabili suhi atraktant PH-288-1BP (IPM Russell). Na podlagi
preiskusanja lahko zaklju¢imo, da sta pasti Drosal® Pro s teko¢im atraktantom DrosaLure
ter Droso Trap® s teko¢im atraktantom Dros'Attract® manj uéinkoviti za spremljanje PVM.
Atraktant PH-288-1BP (IPM Russell) daje optimizem glede uporabe za masovno lovljenje
PVM.

ABSTRACT
Efficacy of different traps and lures for monitoring Drosophila suzukii flies

Traps and lures are an important part of integrated pest management programs that
involve monitoring pests for timely insecticide applications, or for their use in control
strategies such as mass trapping. In this study we tested different traps and lures for
monitoring Spotted Wing Drosophila (SWD), Drosophila suzukii, in raspberry orchards.
We used trap Drosal® Pro with liquid attractant DrosalLure (producer Adermatt Biocontrol
AG; Switzerland), trap Droso Trap® with liquid attractant Dros'Attract® (producer Biobest;
Belgia), plastic bottle (V=250mL) with black and two red adhesive tapes, with 9 holes 6
mm in diameter where we added mixer wine vinegar and red wine (3:1) and trap Droso
Trap® where used water and soap and add dry attractant PH-288-1BP (producer IPM
Russell, United Kingdom). Most SWD flies was caught on the commercial trap Droso
Trap® with dry attractant PH-288-1BP (IPM Russell). The mentioned baits was more
attractive for female SWD. Very good results for monitoring SWD had with homemade
trap, where used wine vinegar and red wine in a ratio of 3:1. This bait caught 33% less
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SWD than with bait where we used dry attractant PH-288-1BP (IPM Russell). After testing
we can conclude that trap Drosal® Pro with lure Drosalure and trap Droso Trap® with
Dros'Attract® are less effective for monitoring SWD. Attractant PH-288-1BP (IPM Russell)
gives optimism about the use it for mass monitoring SWD.

®

Vpliv entomopatogene glive Metarhizium brunneum na rastline navadnega
jagodnjaka in nadzemske Skodljivce

Jaka RAZINGER!, Darinka KORON?, Spela MODIC', Eva PRAPROTNIK!, Primoz
ZIGON!, Uros ZIBRAT!, Matej KNAPIC!, Janez LAPAINE', Andrej VONCINA!, Lovro
SINKOVIC?, Nika WEBER?

'0ddelek za varstvo rastlin, Kmetijski institut Slovenije, Hacquetova ulica 17, 1000
Ljubljana (jaka.razinger@kis.si)

20ddelek za sadjarstvo, vinogradni§tvo in vinarstvo, Kmetijski institut Slovenije,
Hacquetova ulica 17, 1000 Ljubljana

30ddelek za poljedelstvo, vrtnarstvo, genetiko in Zlahtnjenje, Kmetijski institut Slovenije,
Hacquetova ulica 17, 1000 Ljubljana

Zmanj$anje odvisnosti od sinteti¢nih pesticidov in zmanjSanje eksternega vnosa (gnojil) v
sodobnih kmetijskih dejavnostih je skupni cilj kmetijskih politik EU. Stevilni koristni
mikrobi lahko izboljSajo prehrano rastlin in zas€itijo rastline pred biotskim in abiotskim
stresom, zato imajo velik potencial za zmanjSevanje vnosa gnojil in pesticidov v smeri
trajnostnega kmetijstva in vrtnarstva, kar je glavni cilj EU projekta Excalibur. Leta 2020 je
bil izveden dvofaktorski lonéni poskus na frigo rastlinah jagod (Fragaria x ananassa
Duch.) sorte 'Clery', na Kmetijskem institutu Slovenije. Raziskali smo vpliv inokulacije tal
z entomopatogeno glivo Metarhizium brunneum 1868 (faktor 1) in nadzemnega Skodljivca,
jagodne usi, Chaetosiphon fragaefolii (Cockerell) (Hemiptera, Aphididae; faktor 2) na
rastline jagod in njune medsebojne vplive. Ocenili smo vec¢ fizioloSkih, agronomskih in
entomoloSkih parametrov: (1) rastline jagod smo posneli z dvema hiperspektralnima
kamerama; (2) izmerili smo razne fotosintetske parametre, vkljuéno z meritvami
fluorescence klorofila a izmenjave plinov; (3) opravljene so bile meritve vsebnosti
klorofila; (4) stiri tedne po okuzbi s skodljivei so bile rastline jagod vzorCene za oceno
moznih uc¢inkov interakcij Skodljivcev in mikrobov na mineralno prehrano rastlin; in (5),
korenine rastlin so bile ocenjene za kolonizacijo njihove povrSine z M. brunneum. S
kombinacijo hiperspektralnega slikanja, Savitzky-Golay derivatov 2. reda, jedrno analizo
glavnih komponent in metodo podpornih vektorjev, smo lahko s 100-odstotno
zanesljivostjo lo¢ili med inokuliranimi in neinokuliranimi rastlinami ter med vsemi
poskusnimi skupinami. Inokulacija rastlin jagod z M. brunneum je znalilno vplivala na
Stevilo cvetov in plodov na rastlino, maso plodov, kolonizacijo povrsine korenin in Fv/Fm
(potencialna fotokemicna ucinkovitost PSII). Poleg tega je bil parameter Fv/Fm znacilno
pozitivno povezan (korelacijski koeficient = 0,44; R? =19,72; p = 0,0067) s kolonizacijo
povrsine korenin. Skladno s teorijo so listne usi C. fragaefolii znatno povecale incidenco
okuzbe s Sphaerotheca macularis. Zanimivo je, da je inokulacija korenin z M. brunneum
znadilno povecala Stevilo cvetov in posledi¢no plodov, vendar se je povpreéna teza plodov
znacilno zmanjSala; posledi¢no mikrobni bioinokulant ni vplival na celoten pridelek na
rastlino. Tako se sev M. brunneum 1868 ni obnasal kot pravi biostimulant na jagodah. Ker
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pa je gliva M. brunneum pozitivno vplivala na nekatere fizioloske in agronomske
parametre, bo v okviru projekta Excalibur dodatno testirana v terenskih poskusih.

ABSTRACT

Effect of entomopathogenic fungus Metarhizium brunneum on strawberry plants
and aboveground pests

Reduction of the reliance on synthetic pesticides and lowering (fertilizer) inputs in modern
farming operations is a common goal of EU agricultural policies. Many beneficial microbes
can enhance plant nutrition and protect plants against biotic and abiotic stresses. For this
reason they have a huge potential to help farmers reducing fertilizers and pesticides input
toward a more sustainable agri-and horticulture, which is a main goal of the EU project
Excalibur. A two-factor strawberry tunnel pot experiment was performed in 2020 on frigo
strawberry plants (Fragaria x ananassa Duch.) cv. 'Clery', at the Agricultural Institute of
Slovenia. We investigated the effect of soil inoculations (factor 1) of an entomopathogenic
fungus Metarhizium brunneum 1868 and an aboveground pest, the strawberry aphid,
Chaetosiphon fragaefolii (Cockerell) (Hemiptera, Aphididae; factor 2) on strawberry plants,
and their interactions. Several physiological, agronomical and entomological parameters
were evaluated: (1) the strawberry plants were imaged using two hyperspectral sensors;
(2) photosynthetic evaluations were performed including pulse-amplitude-modulated
fluorometry and photosynthetic gas exchange measurements; (3) measurements of
chlorophyll content were performed; (4) four weeks after the insect pest infestation the
strawberry plants were sampled to assess potential effects of crop-pest-microbe
interactions on plant mineral nutrition; and (5) the plants’ roots were assessed for their
rhizoplane colonization by M. brunneum. Using hyperspectral imaging combined with
Savitzky-Golay 2" order derivatives, kernel principal component analysis and support
vector machines, we were able to distinguish between inoculated and non-inoculated
plants, as well as among all treatment groups with 100% accuracy. Inoculating strawberry
plants with M. brunneum significantly affected the number of flowers and fruits per plant,
fruit weight, rhizoplane colonization and Fv/Fm (potential photochemical efficacy of PSII).
Furthermore, parameter Fv/Fm significantly positively correlated (Correlation Coefficient =
0.44; R? = 19.72; p = 0.0067) with parameter rhizoplane colonization. In sync with theory,
the addition of aphids C. fragaefolii significantly increased the incidence of Sphaerotheca
macularis infection. Interestingly, root inoculation with M. brunneum significantly increased
the number of flowers and subsequently fruits, but the average fruit weight was
significantly reduced, consequently the overall yield per plant was not affected by the
microbial bioinoculant. Thus the M. brunneum strain 1868 does not behave like a true
biostimulant in strawberry. However, due to the fact that M. brunneum positively affected
some physiological and agronomic parameters it will be further tested in field experiments
within project Excalibur.

Fenoloske faze oljke in zastopanost olj¢nega molja (Prays oleae Bern.) v Slovenski
Istri

Jakob FANTINIC, Milena BUCAR MIKLAVCIC, Vasilij VALENCIC, Bojan
BUTINAR, Maja PODGORNIK

Institut za oljkarstvo, Znanstveno-raziskovalno sredis¢e Koper, Koper
(Jakob.Fantinic@zrs-kp.si)
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Olj¢ni molj (Prays oleae Bern.) v Sloveniji samo ob¢asno povzroca vecjo gospodarsko
Skodo. Nazadnje je vedjo Skodo povzrocil leta 2016, ko naj bi po ocenah povprec¢no
izpadlo 25 % pridelka. Globalno segrevanje, bi zaradi ve¢je absolutne vlaznosti, milejsih
zim in vse pogostejSih poskodb oljk, ki nastajajo kot posledica ekstremnih vremenskih
dogodkov lahko izzvalo tudi vecje pritiske olj¢nega molja (Prays oleae Bern.) na pridelavo
oljk. Z Zeljo, da bi ovrednotili zastopanost oljénega molja in dejanski izpad pridelka zaradi
omenjenega Skodljivca v Slovenski Istri, smo na $tirih geografsko razli¢nih lokacijah, v
Casu vegetacijske sezone v obdobju od leta 2018 do leta 2020, belezili prisotnost oljénega
molja v razlicnih fenoloskih obdobjih oljke. Opazovanja prisotnosti oljénega molja na
rastlinskem materialu in na feromonskih vabah smo nadgradili tudi s preucevanjem
interakcij antofagne in karprofage generacije z okoljskimi prametri. Ob koncu vsake
vegetacijske sezone smo ovrednotili tudi izpad pridelka, ki jo povzroca karpofagna
generacija. Rezultat raziskave so pokazali, da je olj¢na muha bila na vseh Stirih lokacijah
poglavitni razlog odpadanja plodov — v povprecju je glede na pridelek zaradi delovanja
olj¢ne muhe odpadlo 8% plodov, zaradi olj¢nega molja pa manj kot 2%.

ABSTRACT

Phenological phases of olives and occurrence of olive moth (Prays oleae Bern.) in
Slovenian Istria

The olive moth (Prays oleae Bern.) only occasionally causes major economic damage in
Slovenia. The last time it caused major damage was in 2016, when an estimated 25% of
the crop was lost. Global warming, leading to higher absolute humidity, milder winters and
increasing damage to olives from extreme weather events, could increase the pressure of
the olive moth (Prays oleae Bern.) on olive production. To evaluate the presence of olive
moth and yield losses caused by this pest in Slovenian Istria, we recorded the presence of
olive moth in different phenological periods of olives at four geographically different
locations during the growing season from 2018 to 2020. Observations of olive moth
presence on plant material and on pheromone traps were also used to study the
interactions of antophage and carprophage generation with environmental parameters. At
the end of each growing season, we also evluated crop losses caused by carpophage
generation. The results of the surveys showed that olive fly was the main cause of fruit
drop at all four sites - on average 8% of fruit dropped due to olive fly and less than 2% due

to olive moth.

Spletna aplikacija za spremljanje in varstvo oljéne muhe (Bactrocera oleae [Gmelin])
pri Kmetijsko gozdarskem zavodu Nova Gorica

Sara HOBLAJ, Marko DEVETAK, Matjaz JANCAR, Ivan ZEZLINA, Jan ZEZLINA

Kmetijsko gozdarski zavod Nova Gorica, Oddelek za varstvo rastlin, Pri hrastu 18, SI-
5000 Nova Gorica (sara.hoblaj@go.kgzs.si)

Kot pomo¢ uporabnikom pri spremljanju pojava olj¢ne muhe (Bactrocera oleae),
najpomembnejse Skodljivke oljk, smo razvili grafi¢no aplikacijo, ki omogoca enostavno
spremljanje pojava Skodljivke na celotnem obmocju pridelave oljk v Sloveniji. V
opazovalno napovedovalno mrezo je bilo v letu 2021 vkljucenih 32 lokacij oljénikov, kjer
smo tedensko pregledovali ulov oljcne muhe na feromonskih vabah. Dodatno smo na
omenjenih lokacijah tedensko vzor¢ili plodove ter dolocali aktivno poskodovanost plodov
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in stadije oljéne muhe. Podatke o tedenskih ulovih in poSkodovanosti plodov smo nato
predstavili v grafi¢ni in tabelarni obliki na spletni strani Kmetijsko gozdarskega zavoda
Nova Gorica. Na podlagi obdelanih podatkov so bila izdelana prognosti¢na obvestila za
zatiranje oljcne muhe. Vsi omenjeni podatki so objavljeni na spletni povezavi:
https://www.kmetijskizavod-ng.si/oljcna-muha/, kjer so dostopne tudi tabele o ulovih iz
prejsnjih let. Prognosti¢na obvestila o varstvu in povezave glede spremljanja $kodljivke so
objavljena tudi na spletnem portalu Javne sluzbe zdravstvenega varstva rastlin:
http://agromet.mko.gov.si/PP/, s katerega prijavljeni oljkarji dobijo spletna in kratka SMS
sporocila z navodili o ukrepanju proti oljéni muhi.

ABSTRACT

Web application for monitoring and protection of the olive fly (Bactrocera oleae
[Gmelin]) at the Agricultural and Forestry Institute of Nova Gorica

In order to help the users of the Crop protection service of the Agricultural and Forestry
Institute of Nova Gorica we developed a graphical application that allows monitoring of the
occurrence of the olive fly (Bactrocera oleae) in the entire area of olive production in
Slovenia. In year 2021, 32 olive orchard locations were included in the forecasting
network. On these locations there were weekly monitored captures of the olive fly by using
pheromone traps. Additionally, olive fruits were randomly collected and checked for
damage. At the same time olive fly stages were monitored. All the collected data were
than presented in graphic and table form on our website of the Agricultural and Forestry
Institute of Nova Gorica. Based on the data, forecasting reports for the olive fly control
were issued. All the mentioned data are published on the link:
https://www.kmetijskizavod-ng.si/olicna-muha/. On the mentioned link there are data
available from previous years. Forecasting reports on olive fly control and links regarding
pest monitoring are also published on the official web site of the Public Plant Health
Service: http://agromet.mko.gov.si/PP/. From the link olive growers can receive e-mails or
text messages with instructions on olive fly control.

®

Primerjava razli¢nih vab za spremljanje oljéne muhe (Bactrocera oleae [Gmelin])

Matjaz JANCAR', Sara HOBLAJ', Marko DEVETAK!, Tanja BOHINC?, Jan ZEZLINA'

'KGZS, Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, SI-5000 Nova Gorica
(matjaz.jancar@go.kgzs.si)

2Univerza v Ljubljani, Biotehnigka fakulteta, Oddelek za agronomijo, Jamnikarjeva 101,
SI-1000 Ljubljana

V letih 2020 in 2021 smo izvedli primerjavo razlicnih komercialnih vab za spremljanje
olj¢éne muhe. Poskus je bil izveden v oljéniku nad Ankaranom na povrSini 1 ha. Glede na
nacin delovanja smo uporabili §tiri razlicne vabe. Rumeno lepljivo plosco, kot standard
feromonsko vabo Dacotrap ter dve kombinirani feromonsko- prehranski vabi za mnozi¢ni
ulov Cromotrap in Flypack dacus trap. Vabe smo postavili v zacetku meseca junija ter vsak
teden presteli Stevilo ulovljenih muh. V posameznem letu smo opravili 24 tednov
spremljanja. Na obmocju poskusa smo tedensko vzor¢ili 100 plodov, ter pregledali delez
poskodb. S poskusom smo zakljucili konec novembra, po spravilu pridelka. Sledila je
statisti¢na in grafiéna obdelava podatkov. Rezultati so pokazali, da med rumeno lepljivo
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plos¢o in feromonsko vabo ni statisticno znacilnih razlik, ravno tako ni statisticno
znacilnih razlik med vabama za mnozi¢ni ulov. So pa statisticno znacilne razlike med
rumeno lepljivo plo§¢o in vabama za mnozi¢ni ulov, ravno tako je razlika med feromonsko
vabo in vabama za mnozi¢ni ulov. V letu 2021 se je najve¢ muh ulovilo v vabe za
mnozi¢ni ulov, ki vsebujejo feromonski dispenzor in prehransko vabo. Iz pridobljenih
rezultatov lahko sklepamo, da so vabe, ki imajo feromonski dispenzor in prehransko vabo
bolj ucinkovite, saj poleg samcev lovijo Se samice. Zaradi tega so omenjene vabe bolj
primerne za mnozi¢ni ulov olj¢ne muhe predvsem v zacetnih fazah razvoja plodov. V
primerjavi z letom 2020 se je v letu 2021 ulovilo manj muh. Vzrok temu je predvsem
spomladanska pozeba, ki je obCutno zmanjsala pridelek. Dodatno je na manj$i let muhe
vplivalo tudi suho in vroce poletje.

ABSTRACT
Comparison of different traps for olive fly (Bactrocera oleae [Gmelin]) monitoring

Between the years 2020 and 2021 we have conducted a field trial where different
commercially available traps for olive fly were tested. The trial was conducted in an olive
orchard of 1 ha, that is situated above the town of Ankaran in the Slovenian Istria. We
used 4 different traps: yellow stick plates, pheromone trap Dacotrap as control product
and two different products for mass trapping with pheromone lure and food bait Cromotrap
and Flypack dacus trap. Traps were positioned at the beginning of June and were
monitored for catches every week. An overall monitoring of 24 weeks per single year was
made. In the olive orchard we have collected 100 olives per week to check the percentage
of damage. At the end of November, we finished with the trial, so after harvesting. Then
we statistically and graphically analysed the data. From the results it was concluded that
there are no statistically significant difference between yellow sticky plates and
pheromone traps, and no statistically significant difference were between two traps for
mass trapping. However, there were statistically significant differences between yellow
sticky plates and mass trapping baits. At the same time there are differences between the
pheromone traps and mass trapping baits. In the year 2021, the most effective baits were
the products designed for mass-trapping which consists of a pheromone lure and food
attractant. Based on the trial results, we can conclude that using traps activated with
pheromone lure and food attractant is more effective because they attract both male and
female flies. This is the reason why the mentioned traps are more suitable in mass
trapping of olive fly especially at the beginning of fruit development. Compared to the year
2020, we caught less flies in the year 2021. The main reason was spring frost which
resulted in low crop. Additionally, the smaller population of olive fly was attributed to dry
and hot summer.

First results of catching olive flies on yellow plates by processing images using
artificial intelligence techniques

Tomislav KOS', Alen DABCEVIC?, Zoran SIKIC!, Kristijan FRANIN', Sime
MARCELIC!, Ana GASPAROVIC PINTO', Marko ZORICA' (thos@unizd.hr)

"University of Zadar, Department of Ecology, Agronomy and Aquaculture, Zadar
2Elektrokovina plus, d.o.0. Zagreb
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Precision agriculture is a concept based on the application of information technology,
satellite navigation, sophisticated monitoring and adjustment of agricultural machinery and
better sample analysis. One of the techniques is the processing of visual data in the visible
spectrum (Red Green Blue (RGB)). It is carried out by autonomous artificial intelligence
(AI), independent of man. Al technologies have faster data processing and a more detailed
overview of objects, much more accurate than the "naked eye". Olive, on the other hand, is
a significant Mediterranean culture, which is also a dependent for controlling harmful
organisms by early prognosis. The aim of this paper is to acquaint the congress with the
research of visual data processing for the purpose of early prognosis of the appearance of
the olive fly (Bactrocera oleae (Rossi 1790)) wit AL It is implemented within the project
"SAN - Smart Agriculture Network" (SAN - KK.01.2.1.01.0100) in Zadar County in freely
selected localities with different olive varieties. Python and C ++ programming languages

and software (TensorFlow, Scikit, etc.) were used for model development. For the
purposes of learning and classification using RGB images, 1,500 images of yellow plates
were collected as a data base for the development of neural network models. The analysis
system was established using machine learning (Faster R-CNN), the application of which
enabled the detection and classification (Labeling) of individual plates. Developed models
achieve from 83% and up to 93% reliability in recognizing an adult olive fly in an image in
RGB format. Along with the development of the model, a prototype camera was developed
that will be installed in the olive grove throughout the year. Images will arrive from the
camera at regular intervals. The model will shorten the time required for visits and
inspections and determine the need for the implementation of measures to control this pest,
which is in line with the purpose of precision agriculture. This project was approved from
the call for project proposals "Monitoring the development of new products resulting from
research and development activities (IRI)". The total value of the project is HRK
11,496,067.00. The project was co-financed by the EU from the European Regional
Development Fund (ERDF) in the amount of HRK 8,234,836.12.

®

Vpliv oljéne muhe Bactrocera oleae (Rossi) na kemijske in senzori¢ne znacilnosti
oljénega olja

Vasilij VALENCIC, Bojan BUTINAR, Maja PODGORNIK, Milena BUCAR-
MIKLAVCIC

Institut za oljkarstvo, Znanstveno-raziskovalno sredisce Koper, Garibaldijeva 1, 6000
Koper, Slovenija (vasilij.valencic@zrs-kp.si)

Prisotnost in napad olj¢ne muhe Bactrocera oleae (Rossi) v slovenskih olj¢nikih se odraza
na kakovosti predelanega oljcnega olja, saj vpliva na kemijske in senzori¢ne znacilnosti
oljénega olja. Vremenske razmere v letu 2014 so vplivale na dinamiko leta oljéne muhe in
moc¢no zaznamovale pridelek slovenskih oljkarjev, predvsem sorte 'Istrska belica', skupna
Skoda je presegla 75 % povprecne letne koli¢ine pridelanega oljénega olja. Proucili smo
vpliv oljéne muhe na obranih plodovih letnika 2014, ki smo jih razdelili glede na stopnjo
napadenosti v vzorce z aktivno in $kodljivo napadenostjo. Dolo¢ili smo vsebnost in sestavo
biofenolov, sterolov, triterpenskih dialkoholov in maséobnokislinsko sestavo predelanega
olja. Vecjo vsebnost skupnih biofenolov, olevropeinskih in ligstrozidnih derivatov smo
doloc¢ili v vzorcih, predelanih iz plodov z aktivnho napadenostjo, medtem ko je bila
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vsebnost obravnavanih spojin v oljih, predelanih iz plodov s skodljivo napadenostjo
manjs$a. Ugotovili smo korelacijo med olevropeinskimi in ligstrozidnimi derivati: v vzorcih
z aktivno napadenostjo so prevladovali olevropeinski derivati, medtem ko so v vzorcih s
Skodljivo napadenostjo prevladovali ligstrozidni derivati. Olja, predelana iz plodov s
skodljivo napadenostjo, so se razlikovala od vzorcev z aktivno napadenostjo po vecji
vsebnosti stigmasterola in manj$i vsebnosti kampesterola ter vecji vsebnosti skupnih
sterolov in triterpenskih dialkoholov. V vzorcih olj, predelanih iz plodov s $kodljivo
napadenostjo smo ugotovili tudi manjSo vsebnost oleinske kisline napram vzorcem z
aktivno napadenostjo. Vpliv olj¢ne muhe na znacilnosti olj¢nega olja je razviden tudi na
nekaterih vzorcih letnika 2020 s povecano kislostjo oziroma vsebnostjo prostih masc¢obnih
kislin. Posamezni vzorci olj imajo poruSeno razmerje med kampesterolom in
stigmasterolom ter povecano vsebnost triterpenskih dialkoholov, podobno kot je bilo
doloceno v primeru $kodljive napadenosti leta 2014. Pri proucevanju vsebnosti in sestave
biofenolov smo v analiziranih vzorcih letnika 2020 ugotovili povec¢ano vsebnost tirozola in
hidroksitiroza. V vecini primerov so bile prisotne tudi senzori¢ne napake in povecana
vsebnost nonanala in (E)-2-decenala.

ABSTRACT

Influence of Olive Fruit Fly Bactrocera oleae (Rossi) on Chemical and Sensory
Characteristics of Olive Oils

The infestation of the olive fruit fly Bactrocera oleae (Rossi) in Slovenian olive orchards
influenced the quality of produced olive oils. The olive fruit fly affects the chemical and the
sensory characteristics of olive oils. Weather conditions in 2014 favoured the dynamics of
the olive fly which caused serious economic damage to Slovenian's olive orchards,
especially to the olive variety 'Istrska belica'. The total damage exceeded 75% of the
average annual amount of produced olive oil. The influence of the olive fruit fly was
studied on the collected samples of the year 2014, which were classified according to the
degree of infestation into samples with active and damaging infestation. The content and
composition of biophenols, sterols, triterpenic dialcohols and the fatty acids composition of
the produced oils were determined. Oils produced from fruits with active infestation
showed higher amounts of total biophenols, oleuropein and ligstroside derivatives,
whereas, in contrast lower amounts were determined in oils produced from fruits with
damaging infestation. A correlation between oleuropein and ligstroside derivatives was
found: oleuropein derivatives were prevalent in oils form active infestation, whereas
ligstroside derivatives were more present in oils from damaging infestation. Higher values
of stigmasterol and lower values of campesterol were determined in oils from damaging
infestation, as well as higher content of total sterols and triterpenic dialcohols. Lower
amounts of oleic acid were determined in oils with damaging infestation. The influence of
the olive fruit fly attack on the characteristics of olive oils was also observed in some
samples of the year 2020 with higher acidity (free fatty acids content). Some samples
showed higher amounts of stigmasterol, lower amounts of campesterol and higher
amounts of triterpenic dialcohols, as it was determined in the case of damaging infestation
in 2014. Studying the content and composition of biophenols, the samples from crop year
2020 showed a higher content of tyrosol and hydroxytyrosol. In most samples, sensory
defects and higher content of nonanal and (E)-2-decenal were also determined.

®

52



Izviecki referatov 15. slovenskega posvetovanja o varstvu rastlin z mednarodno udelezbo
Portoroz 2022

Prve izku$nje z mnoZzi¢nim ulovom oljéne muhe (Bactrocera oleae [Gmelin]) v spodnji
Vipavski dolini

Jan ZEZLINA!, Julija DARIZ', Marko DEVETAK', Matjaz JANCAR', Sara HOBLAJ',
Josip RAZOV?

'KGZS, Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, SI 5000 Nova Gorica
(jan.zezlina@go.kgzs.si)
’Syngenta Agro d.o.o., Radni¢ka cesta 180, HR 10000 Zagreb

V oljéniku v spodnji Vipavski dolini smo v letu 2021 izvedli poskus omejevanja skode
zaradi napada olj¢ne muhe s pomocjo prehranskih vab za mnozi¢en ulov na osnovi
lambda-cihalotrina — Karate Trap. Vabe so bile names¢ene v mesecu aprilu, tedensko smo
spremljali $tevilo ulovljenih muh po vabah ter ugotavljali razmerje med ulovljenimi samci
in samicami. Vsak teden smo v olj¢niku vzor€ili plodove oljk in jih pregledali na
poskodovanost zaradi napada oljéne muhe. Na koncu smo podatke statisticno in grafi¢no
analizirali. Med Stevilom ulovljenih samcev in samic ni bilo statisticno znacilnih razlik. Od
postavitev vab pa do avgusta so bili ulovi nizki. Vec¢ji ulov muh smo zaznali konec
avgusta, v zaCetku oktobra pa se je ulov muh zmanjSal. Potrebno je poudariti, da je na
koli¢ino pridelka v letu 2021 vplivala zlasti spomladanska pozeba. Poleg tega je bil pojav
olj¢ne muhe zaradi visokih poletnih temperatur manjSi kot v prejSnjih letih. Zaradi
navedenega ni bilo mogoce statistino ovrednotiti kako je na zmanjSanje poskodovanosti
plodov vplival mnozi¢ni ulov oljéne muhe. Da bi lahko bolje ovrednotili ucinkovitost
mnozi¢nega ulova pri zatiranju oljéne muhe bo potrebno v naslednjih letih opraviti dodatne
poskuse s pripravkom Karate Trap.

ABSTRACT

First experience of olive fly (Bactrocera oleae [Gmelin]) mass trapping in lower
Vipava valley

In the year 2021 we have conducted a mass trapping trial with Karate mass traps in an
olive orchard in lower Vipava valley. Karate trap is shaped as a plastic cup which contains
food bait lure, while the lid is covered inside with lambda-cyhalothrin gel solution. The trap
attracts both male and female olive flies. When the pests enter the trap, they come into
contact with insecticidal solution and fall to bottom of the cup. In April we set up the traps.
Each week, we counted the captured flies and determined the ratio between males and
females. In the olive orchard we have monitored olive fruits every week in order to check
the damage rate. At the end of November, we graphically and statistically analysed the
trial data. There was no statistically significant difference between males and females
caught. Since we set up traps till August we noticed small number of captured flies. At the
end of August the amount of captured flies has significally raised and remained high till
start of October. However, the yield in the year 2021 was seriously affected by the spring
frost. Additionally, the population of the olive fly was lower due to high summer
temperatures. Because of the mentioned, it was not possible to statistically evaluate how
the mass trapping of olive flies affected the damage of olives. For better evaluation and
understanding the efficacy of mass trapping with the product Karate Trap further trials
should be performed.
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Globalno segrevanje in razvoj oljéne muhe (Bactrocera oleae Gmelin)

Maja PODGORNIK !, Milena BUCAR MIKLAVCIC?, Vasilij VALENCIC?, Bojan
BUTINAR®, Jakob FANTINIC

Institut za oljkarstvo, Znanstveno-raziskovalno sredisc¢e Koper, Garibaldijeva 1, SI-6000
Koper (maja.podgornik@zrs-kp.si)

Na podlagi projekcije podnebnih sprememb se bodo tveganja v pridelavi oljk in oljénega
olja povecala, kar bo lahko ogrozilo ekonomsko stabilnost oljkarske panoge. V Sloveniji,
zadnja desetletja meritve Ze kaZejo znaten trend dvigovanja temperatur zraka, ki v poletnih
mesecih vse pogosteje dosega tudi temperaturne rekorde. Temperaturna zraka je v veliki
meri tudi glavno gonilo bionomije in razvojnega kroga oljcne muhe (Bactrocera oleae
Gmelin). Oljéna muha je ektotermna vrsta znana tudi kot poikilotermni ali hladnokrvni
organizem, katerega telesna temperatura je mocno odvisna od temperature okolja. Zaradi
viSanja temperatur zraka ter velikega vpliva le teh na razvojne stadije in populacijo oljéne
muhe, obstaja velika nevarnost, da bo globalno segrevanje sprozilo hitro rast populaciji,
vecanje Stevila generaciji ter vecjo uspesnost prezimitve in razsiritve oljéne muhe tudi na
druga geografska obmocja. Posledice globalnega dviga temperature, bodo lahko tudi
spremembe v interakcijah oljéne muhe z gostiteljsko rastlino (razklop fenoloske odvisnosti
med oljéno muho in oljko) in naravnimi sovrazniki (vecji pojav naravnih sovraznikov) ter
rastlinskimi boleznimi (olj¢na muha posreden prenasalec rastlinskih bolezni). Dejstvo je,
da je napoved vpliva podnebnih sprememb na oljéno muho zelo kompleksna, saj je poleg
vpliva okolijskih pogojev potrebno upostevati tudi vpliv okolijskih pogojev na razvoj
fenoloskih faz gostiteljske rastline (oljko) in naravnih sovraznikov s katerimi mora biti
pojav oljéne muhe zelo dobro sinhroniziran. Z namenom, da bi ugotovili, ali trend
dvigovanja temperatur zraka ze vpliva na dinamiko pojavljanja, razvoj in velikost
populacije oljéne muhe, smo izvedli obsezno analizo, meteoroloskih in fenoloskih
podatkov ter podatkov o pojavnosti oljéne muhe v obdobju med 2005 in 2021. Rezultati
raziskave so pokazali, da se trend dviga minimalnih povprecnih temperatur zraka, ze
odraza na zgodnejSemu pojavu zacetka rastne dobe, razvoju reproduktivnih organov in
skrajSanemu Casa za rast in razvoj oljk oziroma v krajSanju razvojnih fenofaz oljk (krajsi
&as cvetenja, kraji ¢as dozorevanja). Ceprav vpliv na zgodnejsi zaletek cvetenja ni bil
opazen, smo z raziskavo dokazali tudi vpliv dviga temperatur na zgodnejsi pojav oljcne
muhe na feromonskih vabah in v plodovih oljke ter vecjo prisotnosti naravnih sovraznikov
oljéne muhe.

ABSTRACT
Global warming and development of olive fruit fly (Bactrocera oleae Gmelin)

In the predicted climate change scenarios, the risks for the olive sector will increase,
which may threaten its economic viability. In Slovenia, measurements over the last
decades have already shown a clear trend of increasing air temperatures, reaching
temperature records in the summer months. Air temperature is also the main factor
affecting the bionomy and development cycle of the olive fruit fly (Bactrocera oleae
Gmelin). The olive fruit fly is an ectothermic species, also known as a poikilothermic or
cold-blooded organism, and its body temperature is highly dependent on ambient
temperature. Since temperature is the most important environmental factor affecting
insect population dynamics, it is expected that global climate warming could trigger an
expansion of their geographic range, increased overwintering survival, and increased
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number of generations. The consequences of global temperature increase could also be
changes in olive fruit fly interactions with the host plant (breakdown of the phenological
relationship between olive fruit fly and olive) and natural enemies (increased occurrence
of natural enemies), as well as plant diseases (olive fly could be an indirect vector of plant
diseases). In fact, predicting the impact of climate change on the olive fly is very complex
because, in addition to the impact of climatic conditions, the impact of environmental
conditions on the development of the phenological phases of the host plant (olive) and
natural enemies must also be taken into account. There must be a good synchronization
between olive fruit fly, host plant and also natural enemies. In order to determine whether
the trend of increasing air temperatures is already affecting the dynamics of olive fruit fly
population occurrence, development and size, we conducted a comprehensive analysis of
meteorological, phenological and olive fruit fly occurrence data between 2005 and 2021.
The result showed that the trend of increasing average minimum air temperatures is
already reflected in an earlier onset of the growing season and reproductive development,
as well as in a shortened time for olive growth and development (shorter flowering period,
shorter ripening period). Although the effects on an earlier onset of flowering were not
observed, the study also showed the effects of increasing temperatures on the earlier
appearance of the olive fruit fly on pheromone traps and in olive fruit, as well as the
greater presence of natural enemies of the olive fruit fly.

®

Prve izku$nje pri spremljanju oljéne muhe (Bactrocera oleae [Gmelin]) z uporabo
elektronske feromonske vabe Trapview

Sara HOBLAJ, Marko DEVETAK, Matjaz JANCAR, Jan ZEZLINA
KGZS, Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, SI 5000 Nova Gorica

Leta 2021 smo za spremljanje olj¢ne muhe prvi¢ uporabili elektronsko feromonsko vabo
Trapview proizvajalca Efos d.o.o. Delovanje naprave smo preizkusali v oljéniku, kjer
Skodljivko ze vrsto let spremljamo s feromonskimi vabami znamke Dacotrap. Ker smo
zeleli oba izdelka primerjati glede na ucinkovitost ulova in uporabnost smo v obe pasti
vstavili feromonske dispenzorje istega proizvajalca. Glede na dolgoletne izkus$nje z vabo
Dacotrap smo le-to vzeli za standard in na podlagi tedenskih spremljanj ulova olj¢ne muhe
opravili primerjavo med obema izdelkoma. Pridobljene rezultate smo statisticno obdelali s
pomocjo analize variance. Za razliko od feromonske vabe Dacotrap, katero sestavlja
plasti¢no ohisje z lepljivim premazom v notranjosti in kovinske Zice s katero se izdelek
pritrdi na vejo, je vaba Trapview sestavljena iz plasticnega ohisja v katerem je pogonska
enota ter lepljiva folija, katera prehaja na zunanji rob naprave in na katero se lepijo samci
oljéne muhe. Na zunanjem delu pasti je dodatno ohisje, ki skrbi za zajem slik lovilne
povrsine. Za delovanje naprave skrbi elektricno napajanje pridobljeno iz soncne celice,
oddaljeni prenos podatkov pa poteka preko mobilnega omrezja. Povezavo med ulovom
skodljivke in Skropljenji smo ugotavljali z delezem aktivnih okuZzb. Tako smo v tedenskih
intervalih nakljuéno nabirali 100 plodov in jih pod stereomikroskopom podrobno
pregledali. Pridobljene podatke o delezu poskodb smo statisticno in grafi¢no obdelali.
Ugotovili smo, da se je pri uporabi enakega feromonskega dispenzorja na elektronski vabi
Trapview ujelo ve¢ samcev oljéne muhe kot na standardni vabi Dacotrap. Razlika glede
ucinkovitosti izdelkov so bile statisti¢no znacilne.

ABSTRACT
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First experience of olive fly (Bactrocera oleae [Gmelin]) monitoring by using the
pheromone trap station Trapview

In the year 2021, we monitored the olive fly for the first time with the pheromone trap
station Trapview produced by the company Efos d.o.o.. We have tested the device in an
olive orchard where the pest has been monitored for several years using the pheromone
trap Dacotrap. In order to compare the two products by efficacy and usefulness we
activated them with the same olive fly pheromone dispensers. Regarding many years of
experience with the Dacotrap product, they were used as control treatment. We have
monitored the captures on both products in weekly periods, the records were compared
by using the ANOVA. The Dacotrap is made of plastic liner with the glue cover inside. On
the top there is a metal hook to tight the trap on the branch. On the other hand, the
Trapview is made from a solid plastic housing with the electric engine and the sticky glue
roll inside. The glue tape rolls outside the housing. Once outside the males of the olive fly
can stick on it. Attached to the plastic housing there is another unit with camera and
electronic unit. The trap station is powered by a solar panel; the remote connection is
possible by mobile network. The relation between fly catches and chemical treatments
was studied by the percentage of active infections. To get these data we weekly collected
100 olive fruits and checked them with a stereo microscope. The percentage of the
damage was then statistically and graphically evaluated. We discovered that the Trapview
stations were able to catch more olive fly males than the Dacotrap.
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Varstvo vrtnin
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Bakterijski rak paradiznika (Clavibacter michiganensis subsp. michiganensis (Smith)
Davis ef al.) — najpomembnejsa bakterijska bolezen paradiZnika

Marko DEVETAK!', Sara HOBLAJ', Jan ZEZLINA', Manca PIRC?, Tanja DREO?

'KGZS, Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, SI-5000 Nova Gorica
(marko.devetak@go.kgzs.si)

*Nacionalni intitut za biologijo, Oddelek za biotehnologijo in sistemsko biologijo, Ve¢na
pot 111, SI-1000 Ljubljana

Pri pridelavi paradiznika tako na prostem kot v zavarovanih prostorih se pridelovalci
soocajo s pojavom nekaterih bakterijskih bolezni. Med bolj pogoste povzrocitelje spadajo
Pseudomonas corrugata, Pseudomonas syringae pv. tomato in Clavibacter michiganensis
subsp. michiganensis. Za razliko od Pseudomonas spp. slednja sodi med grampozitivne
bakterije. V ugodnih pogojih visoke vlaznosti in temperatur med 25 in 30 °C lahko v
kratkem Gasu privede do popolnega propada gojenih rastlin. Skodljivi organizem se
prenasa s semenskim in sadilnim materialom. Bakterija, katere razvoj poteka v ksilemu, v
rastlino vstopa preko listnih rez in ran, ki nastanejo ob mehanskih poskodbah nadzemnega
dela. Vstopno mesto za bakteriozo predstavljajo tudi korenine. Bakterijski rak paradiznika
prepoznamo po razli¢nih bolezenskih znamenjih kot so ozigi listov, venenje rastlin,
propadanje prevodnega sistema ter neenakomerno dozorevanje plodov. Pogosto na okuzbo
opozori tudi bakterijski izcedek s katerim se bolezen Siri po nasadu. Do Sirjenja okuzb
prihaja predvsem med odstranjevanjem zalistnikov in pri pobiranju plodov. Posebno
tezavo pri omejevanju Skode predstavlja varstvo, saj podobno kot pri drugih bakteriozah ni
ucinkovitih kemic¢nih pripravkov. V tujih virih se pogosto omenja le pripravke na osnovi 8-
hidroksikinolina, kateri naj bi prispevali k manjSemu pojavu okuzb na sadikah paradiznika.
Skodo na pridelku omejimo predvsem z izvajanjem ustreznih preventivnih ukrepov, ki
temeljijo na zdravem semenu in dobri higieni. V prispevku je opisana biologija bakterije z
bolezenskimi znamenyji, ki jih povzro€a in nacini omejevanja Skode.

ABSTRACT

Bacterial canker of tomato (Clavibacter michiganensis subsp. michiganensis
(Smith) Davis et al.) — The most important bacterial disease of tomato

The producers of tomato crop grown in the fields or in greenhouses are faced with several
bacterial diseases. The more common are those caused by bacteria such as
Pseudomonas corrugata, Pseudomonas syringae pv. tomato and Clavibacter
michiganensis  subsp. michiganensis. The Clavibacter michiganensis subsp.
michiganensis belongs to the Gram-positive bacteria. In favourable conditions of high
humidity and temperatures between 25 and 30 °C, infection may lead to the complete
decay of the plant in a short time. The disease can be transmitted by tomato seeds or
seedlings. The bacterium multiplies in the xylem after entering the host plant through leaf
stomata or wounds caused by mechanical damage on the aerial part of the plant. Bacteria
can also enter the plants via roots. Symptoms of bacterial canker include leaf blight, plant
wilting and degradation of the vascular tissue. The fruit development is also affected and
results in uneven maturation. One common symptom of the infection is the bacterial ooze
which contributes to the disease spread. This happens especially during leaf removal and
when harvesting. Lack of effective crop protection products makes management of
bacterial diseases particularly difficult. However, only products based on the active
ingredient 8-hydroxyquinoline are cited to prevent the infections on seedlings. Preventive
measures, namely use of healthy seeds and good hygiene are paramount. The
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presentation will describe the biology of bacteria, disease symptoms and approaches to
disease management.

Pomen vode za razSirjanje virusa rjave grbancavosti plodov paradiZznika

Nataga MEHLE'?, Denis KUTNJAK', Ton GUTIERREZ-AGUIRRE!, Maja
RAVNIKAR!, Katarina BACNIK'?, Olivera MAKSIMOVIC CARVALHO
FERREIRA'3, Jakob BRODARIC!, Irena BAJDE!, Miha KITEK*, Ana VUCUROVIC!

"Nacionalni institut za biologijo, Oddelek za biotehnologijo in sistemsko biologijo, Veéna
pot 111, SI-1000 Ljubljana (natasa.mehle@nib.si)

2Univerza v Novi Gorici, Fakulteta za vinogradni$tvo in vinarstvo, Dvorec Lanthieri,
Glavni trg 8, 5271 Vipava

’Mednarodna podiplomska $ola Jozefa Stefana, Jamova cesta 39, SI-1000 Ljubljana
4Univerza v Ljubljani, Biotehniska fakulteta, Jamnikarjeva 101, SI-1000 Ljubljana

V zadnjih desetletjih postajajo rastlinske bolezni, povzrofene z novimi virusi, ekonomsko
vedno pomembnejse. Trenutno je gospodarsko najpomembnejsi virus rjave grbancavosti
plodov paradiznika (tomato brown rugose fruit virus; ToOBRFV), ki je bil prvi¢ odkrit leta
2014 v Izraelu. Od takrat se izbruhi tega virusa pojavljajo po vsem svetu in ogrozajo
pridelavo paradiznika in paprike, ki sta glavna gostitelja virusa TOBRFV. Najpomembne;jsi
nacin vnosa ToBRFV v nove drzave ali regije je preko okuZzenega semenskega in sadilnega
materiala. Ko je virus vnesen v novo okolje, se zaradi visoke stabilnosti preko razli¢nih
mehanskih nacinov hitro prenese na druge rastline. Sposobnost naglega razsirjanja
ToBRFV in njegovega visokega potenciala za povzrocitev epifitocij izhajata iz njegovih
fizikalnih in bioloskih lastnosti. Studije porodajo, da je virus ToBRFV sposoben
dolgotrajnega prezivetja na razlicnih povrsinah in pod razli¢nimi okoljskimi pogoji, zaradi
Cesar ga je z uporabo ze razvitih dezinfekcijskih tehnik izredno tezko odstraniti iz
pridelovalne verige oziroma sistema. Njegovo RNA smo zaznali tudi v nekaterih vzorcu
odpadne vode iz Cistilne naprave, v vzorcih vode iz rek, namakalnih sistemov in zajetij v
Sloveniji, vendar pa mehanizem virusnega prenosa preko vodnih medijev, predvsem
namakalne vode, Se ni v celoti razumljen in je predmet raziskav v okviru nacionalnega
aplikativnega projekta ARRS L4 3179 (Tobamo) v okviru katerega preucujemo prenos
virusa preko korenin in hidroponije. S pridobljenimi rezultati raziskav bomo bolje razumeli
sicer kompleksno epifitocijo virusa TOBRFV, obenem pa bo to omogocilo izvedbo analize
tveganja, s katero bomo definirali kriticne tocke za zajezitev virusa in nacrtovanje ukrepov.

ABSTRACT
Water-linked epidemiology of tomato brown rugose fruit virus

Diseases caused by emerging viruses have become increasingly important in recent
decades in terms of their incidence and economic impact. Currently, the most
economically important emerging virus is the tomato brown rugose fruit virus (ToBRFV),
which emerged in Israel around 2014. Since then, outbreaks of ToBRFV have occurred
around the world. This threatens the production of tomatoes and peppers, the main host
plants for TOBRFV. The main route of introduction of tobamoviruses into new countries
and regions is through infested seeds and infected planting material. Due to its physical
and biological properties, ToBRFV is particularly stable and can be easily transferred to
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other plants by mechanical transmission after introduction into a new region. It has
already been confirmed that ToBRFV can survive on various surfaces for long periods of
time and is environmentally stable. Therefore, once ToBRFV has entered the greenhouse,
it is difficult to eradicate using existing disinfection techniques. TOBRFV RNA has been
detected in some wastewater samples, in samples from rivers, and in samples from
irrigation systems. However, the transmission of TOBRFV by irrigation water to plants (via
roots and in hydroponic systems) is not yet known and is therefore the subject of studies
under the ARRS L4_3179 national project (Tobamo). This knowledge is needed to define
the complex epidemiology and conduct risk assessment studies to identify the critical
points for monitoring and control.

Ucdinkovitost razli¢nih biofungicidov za preprecevanje verticilijske uvelosti in
fuzarijskih obolenj paradiZnika

Sebastjan RADISEK', Jaka RAZINGER?

nstitut za hmeljarstvo in pivovarstvo Slovenije, Oddelek za varstvo rastlin, Cesta
Zalskega tabora 2, 3310 Zalec (sebastian.radisek@ihps.si)

ZKmetijski institut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, 1000
Ljubljana

V okviru ciljnega raziskovalnega projekta (CRP) z naslovom »Uporaba metod z nizkim
tveganjem za varstvo zelenjadnic« (Sifra V4-1602) smo proucevali ucinkovitost bioti¢nih
pripravkov na osnovi mikroorganizmov za prepreCevanje verticilijske uvelosti
(Verticillium dahliae (VD)) in fuzarijskih obolenj (Fusarium oxysporum f.sp. lycopersici
(FOL), F. oxysporum f.sp. radicis-lycopersici (FORL)) paradiznika. Z namenom
zagotovitve homogene prisotnosti infekcijskega potenciala smo testiranja zasnovali v
obliki lonénega poskusa v rastlinjaku z uporabo umetno okuzenih substratov. V testiranje
smo vkljugili tri komercialne pripravke na osnovi gliv; Remedier, Prestop®, Polyversum in
pripravka na osnovi bakterij rodu Bacillus; Serenade® ASO in Cilus® Plus. Rezultati so
potrdili delovanje posameznih pripravkov, vendar ob visoki variabilnosti ter odvisnosti od
vrste povzro€itelja in nacina uporabe. Ucinkovitost pripravkov je dosegala do 50% na
nivoju preprecevanja okuzb, pri ¢emur smo boljse rezultate dosegli v primeru namakanja
koreninskega dela sadik v pripravke pred sajenjem kot v primeru zalivanja rastlin po
sajenju. Ker uspesno preprecevanje okuzb talnih gliv temelji le na kombiniranih pristopih
(odpornost sort, kolobar, razkuzevanje tal...) smo s poskusi potrdili upravi¢enost uporabe
testiranih pripravkov, predvsem v smislu preventivne uporabe in pa kot dopolnilo metodam
izboljSevanja zdravstvenega stanja tal.

ABSTRACT

Efficacy of various biofungicides for control of verticillium and fusarium diseases
of tomato

As part of a targeted research project (CRP) entitled "Use of low-risk methods for the
protection of vegetables" (code V4-1602), we evaluated the efficacy of microorganism-
based biotic products for the prevention of Verticillium wilt (Verticillium dahliae (VD)) and
Fusarium oxysporum f.sp. lycopersici (FOL), F. oxysporum f.sp. radicis-lycopersici
(FORL)) in tomato. To ensure a homogeneous presence of the infectious potential, the
tests were carried out in the form of a pot experiment in a greenhouse with artificially
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infected substrates. Three commercial products based on fungi; Remedier, Prestop®,
Polyversum and one product based on bacteria of the genus Bacillus; Serenade® ASO
and Cilus® Plus were included in testing. The results confirmed the efficacy of each
biofungicide, but with high variability and depending on the type of pathogen and the
application method. The effectiveness of the preparations reached up to 50% at the level
of infection prevention, with better results when the roots of the seedlings were soaked in
the preparations before planting than when the plants were irrigated after planting. Since
successful prevention of soil fungal infections is based on combined approaches (plant
resistance, crop rotation, soil disinfection...), we have confirmed the justification for the
use of the tested preparations, especially in terms of preventive application and as a
complement to other methods of improving soil health.

®

Parazitski ogordici polZev Phasmarhabditis papillosa in Oscheius myriophilus —
potencialna bioti¢na agensa za zatiranje Spanskega lazarja (4rion vulgaris)?

Ziga LAZNIK", Ivana MAJIC?, Stanislav TRDAN'

'Univerza v Ljubljani, Biotehniska fakulteta, Oddelek za agronomijo, Ljubljana, Slovenija
(ziga.laznik@bf.uni-lj.si)

2Univerza v Osijeku, Fakulteta za agrobiotehnigke znanosti, Oddelek za entomologijo in
nematologijo, Vladimira Preloga 1, 31000 Osijek, Hrvaska

Polzi predstavljajo gospodarsko pomembne S$kodljivce v kmetijstvu, saj s svojim
hranjenjem poskodujejo dele rastlin in tako posledicno vplivajo na zmanjSan pridelek,
okrasno in trzno vrednost rastlin, ter povecajo tveganje za okuzbo z mikroorganizmi. Za
zatiranje polZev se uporabljajo razne ne-kemijske prakse, limacidi na podlagi Zelezovega
(II) fosfata in metaldehida ter bioticno varstvo s parazitsko ogorCico Phasmarhabditis
hermaphrodita. Slednja se v ta namen v tujini uporablja ze ve¢ let, v Sloveniji pa je Se
vedno na seznamu tujerodnih organizmov, kar prepoveduje njeno uporabo. V letih 2018 in
2021 smo potrdili zastopanost dveh za Slovenijo novih vrst parazitskih ogorc¢ic polzev
Phasmarhabditis papillosa Schneider Andrassy in Oscheius myriophilus (Poinar). V
laboratorijskem poskusu smo preucevali uéinkovitost ogoréic na hranjenje in smrtnost
Spanskega lazarja (Arion vulgaris) pri razliénih temperaturah (15 in 20 °C) in pri razli¢nih
koncentracijah suspenzije ogorcic (0, 10, 50, 100, 250, 500 IL/polza). Rezultati so obetavni
in kazejo na potencial obeh vrst ogorcic pri zatiranju Spanskega lazarja. Njuna uc¢inkovitost
je moéno odvisna od koncentracije suspenzije ogorcic, temperature, ¢asa izpostavljenosti
polzev ogorlicam in interakcije teh treh dejavnikov. Najveji vpliv gre pripisati
temperaturi - vi§ja kot je bila (20 °C) prej so polzi prenehali s hranjenjem in poginili. Velik
poudarek je tudi na interakciji dejavnikov, saj je koncentracija vplivala na polze zgolj pri
vi§ji temperaturi (20 °C). Prav tako ni bilo razlik o ucinkovitosti ogor¢ice med najvisjo
(500 IL/polza) in najnizjo (10 IL/polza) koncentracijo, pri temperaturi 20 °C. Posebnost
okuZenih polzev je bila v njihovem zvijanju za 360° okoli svoje osi in v plascu, ki je
uplahnil.

ABSTRACT

Slug parasitic nematodes Phasmarhabditis papillosa and Oscheius myriophilus — a
possible biological control agents against the Spanish slug (Arion vulgaris)?
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Slugs are economically important pests in agriculture, as their feeding damages parts of
plants and consequently affects the reduced yield, ornamental and market value of plants,
and increases the risk of infection with microorganisms. Various non-chemical practices,
molluscicides based on iron (lll) phosphate and metaldehyde, and biological control with
the parasitic nematode Phasmarhabditis hermaphrodita are used to control slugs. Abroad,
the latter has been used for this purpose for several years, but in Slovenia it is still on the
list of non-native organisms, which prohibits its use. In 2018 and 2021, we confirmed the
presence of two new species of parasitic nematodes for Slovenia, Phasmarhabditis
papillosa Schneider Andrassy and Oscheius myriophilus (Poinar). We evaluated the
efficacy of two slug parasitic nematodes on feeding and mortality of the Spanish slug
(Arion vulgaris) at different temperatures (15 and 20 °C) and at different concentrations of
nematode suspension. The results are promising and indicate the potential of both slug
parasitic nematodes against the Spanish slug. The temperature shows the biggest impact
— the higher the temperature (20 °C) the sooner the slugs stopped feeding and died.
There is also a strong emphasis on the interaction of the factors, as the concentration
affected the slugs only at a higher temperature (20 °C). At 20 °C there were also no
differences in nematode efficacy between the highest (500 IL/slug) and lowest (10 IL/slug)
concentration. The peculiarity of the infected slug was in their 360° twisting around their
axis and in the mantle that collapsed.

Cebulni rilékar (Oprohinus suturalis Fabricius)

Iris SKERBOT!, Igor SKERBOT?, Magda RAK CIZEJ?, Silvo ZVEPLAN?, Vesna
KUNST?

!MKGP, UVHVVR, Dunajska cesta 22, SI-1000 Ljubljana (iris.skerbot@gov.si)
2KGZS, Kmetijsko gozdarski zavod Celje, Trnoveljska cesta 1, SI-3000 Celje

3 Intitut za hmeljarstvo in pivovarstvo Slovenije, Oddelek za varstvo rastlin, Cesta
Zalskega tabora 2, SI-3310 Zalec

Cebulni rilékar (Oprohinus suturalis, sinonim Ceutorhynchus suturalis), spada v druZino
rilckarjev (Coleoptera, Curculionidae). Je monofagni Skodljivec, ki napada druzino
¢ebulnic (Alliaceae), najpogosteje ¢ebulo (Allium cepa), drobnjak (Allium schoenoprasum)
in hrusico (Muscari spp.). Skodljivec je v zadnjih vrogih in suhih letih (v letih 2018, 2019
in 2021) povzrocil skodo v posameznih posevkih ¢ebule in drobnjaka v Nemciji. Tezave v
pridelavi povzro¢a tudi v Srbiji in na Ceskem. Konec julija 2021 smo $kodljivca in
znacilne poskodbe, ki jih povzroca, opazili na ¢ebuli, pridelovani v nizkem tunelu na
Koroskem (na nadmorski visini 730 m). Ali gre za ril¢karja, ki do sedaj ni povzrocal skode
na Cebuli? Ali gre za novega Skodljivca, ki lahko povzroc¢i tezave v pridelavi ¢ebule in
ostalih cebulnic v Sloveniji? V prihodnje velja ve¢ pozornosti nameniti spremljanju
njegovega pojavljanja, saj lahko poskodbe na ¢ebulnicah zamenjamo s poskodbami, ki jih
povzroca porova zavrtalka (Phytomyza gymnostoma).

ABSTRACT
Onion weevil (Oprohinus suturalis Fabricius)
Onion weevil (Oprohinus suturalis, syn. Ceutorhynchus suturalis) (Coleoptera,

Curculionidae) is a monophagous pest that attacks the onion family (Alliaceae), most
commonly the onion (Allium cepa), chives (Allium schoenoprasum) and Muscari spp.. In
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the last hot and dry years (2018, 2019 and 2021), the pest caused damage to individual
onion and chives crops in Germany. It also causes production problems in Serbia and the
Czech Republic. At the end of July 2021, the pest and the characteristic damage it caused
were observed on onions grown in a low tunnel in Carinthia (at an altitude of 730 m). Is it
a pest that hasn't caused any damage to onions so far? Is it a new pest that can cause
problems in the production of onions and other bulbs in Slovenia? In the future, more
attention should be maid to monitoring its occurrence, as damage to bulbs can be
replaced by damage caused by onion leaf miner (Phytomyza gymnostoma).

®

Stranski udinki uporabe biostimulatorjev na razvoj dveh sort ¢ebule poskodovane od
herbicidov

Andrej PAUSIC', Mihael LEDNIK?, Marjan SIRK', Mario LESNIK'

"Fakulteta za kmetijstvo in biosistemske vede, Pivola 10, 2311 Hode
(andrej.pausic@um.si)
Ztudent Fakultete za kmetijstvo in biosistemske vede, Pivola 10, 2311 Hode

V poljskem poskusu smo v sezoni 2020 preucevali vpliv nanosa biostimulatorjev na razvoj
¢ebule, mo¢no poskodovane od herbicidov in vpliv na uspesnost zatiranja bolezni in
Skodljivcev. Biostimulatorja Batallon 6,5 1/ha (encimi, mikrobi in fulvo kisline) in
Bombardier (proteini, mikrobi, rastlinski izvlecki) 5 l/ha, proizvedena s strani podjetja
Kimitec iz Spanije smo nanesli dvakrat v sezoni. Pri &ebuli sorte Ptujski luk in hibridu
Talon smo analizirali parametre rasti, pojav glivicnih bolezni (Peronospora destructor
(Berkeley) Caspary, Stemphylium allii-cepae X.G. Zhang & T.Y. Zhang) in Skodljivca
tobakovega resarja (Thrips tabaci Lindeman). Uporaba biostimulatorjev je imela znacilen
vpliv na povecanje pridelka od herbicida prizadete cebule in na uspesSnost zatiranja
preucevanih bolezni, a ne na uspe$nost zatiranja resarja. Ker so polj$¢ine in vrtnine vse
bolj pogosto pod razlinimi vrstami stresa, bo potrebno izvesti veliko raziskav za
razumevanje moznosti vplivanja biostimulatorjev na razvoj rastlin in na zatiranje
Skodljivih organizmov. Pomembno je pridobiti znanje glede tega, kako obsezen je lahko
vpliv uporabe biostimulatorjev na obrambni odziv rastlin v stresnih razmerah. Pod domeno
varstva rastlin poleg zatiranja SO sodi tudi varovanje pred stresom in sanacija $kode od
stresa.

ABSTRACT

Side effects of the use of biostimulators on the development of the two varieties of
onion damaged by herbicides

In a field experiment in the 2020 season, we studied the impact of biostimulator
application on the development of onions severely damaged by herbicides and the impact
on disease and pest control performance. Biostimulators Batallon 6.5 I/ha (enzymes,
microbes and fulvic acids) and Bombardier (proteins, microbes, plant extracts) 5 I/ha
produced by Kimitec from Spain were applied twice a season. The growth parameters, the
occurrence of fungal diseases (Peronospora destructor (Berkeley) Caspary, Stemphylium
alli-cepae X.G. Zhang & T.Y. Zhang) and the tobacco thrips (Thrips tabaci Lindeman)
were analysed at onions of the Ptujski luk variety and the Talon hybrid. The use of bio
stimulators had a significant effect on the increase in yield from the herbicide-affected
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onion and on the effectiveness of the control of the studied diseases, but not on the
effectiveness of the control of the thrips. As crops and vegetables are frequently under
different types of stress, much research will be needed to understand the potential impact
of bio stimulators on the development of crops and control of pests. It is important to gain
knowledge about how extensive the impact of the use of biostimulators can be on the
defence response of plants in stressful situations. In addition to pest control, the discipline
of plant protection also includes protection against stress and remediation of stress

damage.

Zatiranje plevelov v ¢ebuli (Allium cepa L.) s herbicidi

Silvo ZVEPLAN', Franéek POLICNIK?, Joze MIKLAVC?, Bostjan MATKO*, Miro
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3-1% metijsko gozdarska zbornica Slovenije, Kmetijsko gozdarski zavod Maribor Oddelek
za varstvo rastlin, Vinarska ulica 14, SI-2000 Maribor

"Kmetijski institut Slovenije, Hacquetova ulica 17, SI-1000 Ljubljana

Zatiranje plevelov je eden od najpomembnejSih agrotehni¢nih ukrepov v pridelavi cebule.
Pridelovalci se spomladi pogosto soocajo s susnimi obdobji. Vznik plevelov je zaradi tega
neenakomeren, kar ima za posledico nezadostno uéinkovitost delovanja herbicidov. V
tujini za zatiranje plevelov uporabljajo herbicide oziroma kombinacije herbicidov v nizjih
in deljenih odmerkih, da tako zatrejo vznik plevelov skozi daljSe obdobje. Odmerki
veckratne uporabe herbicidov ne presegajo skupnega enkratnega odmerka. Z uporabo
nizjih odmerkov se prepreci izpiranje aktivnih snovi uporabljenih herbicidov v nizje plasti
tal in onesnazevanje podtalnice. Poleg tega je hitrejSa tudi mikrobioloska razgradnja
aktivnih snovi herbicidov v tleh. Z namenom preverbe v nasih pogojih smo v letu 2021 na
Institutu za hmeljarstvo in pivovarstvo Slovenije, Kmetijsko gozdarskem zavodu Maribor
in Kmetijskem institutu Slovenije izvedli poljske poskuse za zatiranje plevelov v ¢ebuli
(Allium cepa L.). Preverjali smo ucinkovitost herbicidov Sharpen plus (a.s. pendimetalin)
in Lentagran WP (a.s. piridat). Herbicida smo preizkusali samostojno, v kombinaciji obeh
in v kombinaciji obeh v dveh in treh deljenih odmerkih. Blo¢no zasnovani poskusi so bili
opravljeni na treh lokacijah, s Sestimi obravnavanji, v stirih ponovitvah. Tekom poskusov
smo ocenjevali u¢inkovitost in fitotoksi¢nost posameznih herbicidov po njihovi aplikaciji
ter ob koncu ovrednotili pridelek posameznih obravnavanj. Poudarek je bil na zatiranju
plevelov v zgodnjih razvojnih fazah v kombinaciji z deljenimi odmerki, s katerimi smo
uspeli podaljsevati ucinkovitost herbicidov na plevelne vrste. Posledicno so bili pri
obravnavanjih z deljenimi odmerki herbicidov pridelki ¢ebule vecji. V poskusih nismo
zaznali fitotoksi¢nosti herbicidov za cebulo.

ABSTRACT
Weed control in onion (Allium cepa L.) with herbicides

Weed management is one of the most important agro-technical measures in onion
production. Drought periods are common in spring. The emergence of weeds is therefore
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uneven, resulting in insufficient performance of herbicides. Split application of herbicides
at reduced rates or multiple herbicide applications can be used in order to control weeds
emerging over a prolonged time period. Combined, reduced rates should not exceed the
rate allowed for weed management in a crop. Reduced rate of herbicide prevents leaching
through soil profile and groundwater pollution. In addition microbiological decomposition of
active substances is faster. Weed control trials in onion (Allium cepa L.) were conducted
by Institut za hmeljarstvo in pivovarstvo Slovenije, Kmetijsko gozdarski zavod Maribor and
Kmetijski institut Slovenije in 2021. Effect of two herbicides (Sharpen Plus —pendimethalin
and Lentagran WP — pyridate) applied once at labelled rate and split applied as two or
three equal applications was tested. A block design experiment with six treatments in four
blocks was set at each of the three locations. Herbicide efficacy and fitotoxicity was
assessed visually and yield of the crop was assessed at the end of each experiment.
Individual applications of herbicides were timed to control weeds in early growth stages.
Herbicide efficacy was prolonged with the use of split application which resulted in higher
yield of onion in treatments where split application was used. During the trials no
fitotoxicity was observed.

Glivi¢ni povzroditelji propadanja Spargljev v nasadih

Hans-Josef SCHROERS!, Janja ZAJC', Metka ZERJAV', Marko DEVETAK?, Jan
ZEZLINA?, Sara HOBLAJ?, Andreja PETERLIN 3 Karmen RODIC?

"Kmetijski institut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, SI-1000
Ljubljana (hans.schroers@kis.si)

2K GZS, Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, SI-5000 Nova Gorica

3KGZS Kmetijsko gozdarski zavod Novo mesto, Smihelska c. 14, SI-8000 Novo mesto

Z namenom ugotavljanja povzroditeljev simptomov propadanja Spargljev smo vzorcili
skupno 56 rastlin s 14 polj v treh razli¢nih obmocjih Slovenije (srednja in jugovzhodna
Slovenija ter Primorska). Pridobili smo skoraj 350 izolatov gliv, osamljenih iz
simptomatskih ali nesimptomatskih stebel, brstov, korenike in korenin. Ceprav so
posamezne vzorcene rastline pokazale razli¢ne vzorce bolezni, ki odrazajo razli¢ne stopnje
propadanja v nasadih, je bila vecina rastlin (32) okuzenih tako s F. proliferatum kot tudi s
predstavniki kompleksa vrste Fusarium oxysporum (FOSC) ter samo s F. proliferatum (5)
ali samo FOSC (11). Podobne rezultate so pokazle tudi analize sadik Spargljev, sorte Athos
(pridobljene iz Italije) in sorte Dariana (iz Spanije in Nemgcije), ki sta jih naseljevali
predvsem vrsti F. proliferatum in FOSC. Izolati iz skupine FOSC so pokazali primerljivo
visoko genetsko raznolikost, ki se je odrazala v razlicnih haplotipih zaporedij DNK
zapisov. Izolate identificirane kot F. oxysporum f.sp. asparagi smo pridobili tako iz sadik
iz uvoza kot tudi iz vzorcev iz domacih nasadov. Tudi izolate Neocosmospora spp. (=
kompleks vrst Fusarium solani) smo osamili iz razlicnih lokacij vzoréenj, druge vrste
zlasti iz kompleksa vrst Fusarium incarnatum / equisetii, pa le sporadi¢no. Pogosto smo iz
razli¢nih rastlin in lokacij osamili tudi vrste rodov Stemphylium in Penicillium. Vijoli¢asta
morilka korenin (gliva Helicobasidium brebissonii), ki povzroca popoln propad Stevilnih
poljscin, je bila doslej potrjena na posameznih vzorcih s Posavja in Gorenjske, pojavlja pa
se verjetno tudi v nasadih Spragljev na Primorskem. Studija je bila del Integriranega
varstva rastlin za leto 2021 in je podlaga za oblikovanje strategij varstva Spargljev v
naslednjih letih.
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ABSTRACT
Causal agents of fungi associating Asparagus field decline symptoms

To investigate the causal agents of Asparagus decline symptoms, a total of 56 individual
plants from 14 fields in 3 different production areas (Central and Southeast Slovenia and
Primorska) were sampled. A total of almost 350 fungal isolates obtained from
symptomatic or non-symptomatic stems, buds, rhizoms, and roots. Although individually
sampled plants showed different disease patterns mirroring differing plant decay levels in
sampled orchards, the majority of plants (32) were infected with both, F. proliferatum and
members of the Fusarium oxysporum species complex (FOSC) or with only F.
proliferatum (5) or only FOSC (11). Similar results were also obtained from Asparagus
seedlings, cultivar Athos (obtained from ltaly), and cultivar Dariana (Spain and Germany),
that accommodated mainly F. proliferatum and FOSC. FOSC members showed a
comparably high genetic diversity displaying various sequence-based haplotypes. Taxa
identified by others as F. oxysporum f.sp. asparagi were obtained from foreign seedlings
and from native field samples. Also Neocosmospora spp. (= Fusarium solani species
complex) were encountered from various locations, while species especially of the
Fusarium incarnatum | equisetii species complex were encountered sporadically. Species
of Stemphylium and Penicillium were encountered from various plants / locations.
Helicobasidium brebissonii, causal agent of the destructive violet root rot on numerous
crop plants, was so far confirmed from fields in Posavje and Gorenjska and occurs
possibly also in Asparagus fields in Primorska. The study was part of the Integrated plant
protection program for 2021 and provides the basis for the establishment of Asparagus
protection strategies in the next years.
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Fitofarmacevtska sredstva in okolje
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Toksikovigilanca glifosata v severovzhodni Sloveniji
Lucija PERHARIC, Mateja BOLCIC TAVCAR, Tanja FATUR

Nacionalni Institut za javno zdravje, Center za zdravstveno ekologijo, Trubarjeva 2, 1000
Ljubljana, Slovenija (Lucija.perharic@nijz.si)

Neselektivni herbicid, glifosat, je bil 2017 v Evropski uniji (EU) razvrs¢en kot drazilen in
nevaren za okolje. Mednarodna agencija za raziskave raka (IARC) pri Svetovni
zdravstveni organizaciji ga je razvrstila v 2A skupino rakotvornosti (verjetno rakotvoren za
cloveka). Razvrstitev IARC ni zakonsko zavezujoca, vendar je staliSce IARC sprozilo
burne odzive v strokovni in splosni javnosti. Ne glede na obsirnost Studij pred registracijo
aktivne snovi je nemogoce natancno predvideti vse mozne Skodljive ucinke. Zato je
potrebno budno spremljanje tudi po registraciji. V nekdanji tovarni Pinus v Racah
proizvajajo herbicid na osnovi glifosata. Register raka pri Onkoloskem Institutu Ljubljana
je 2019 zaradi zaskrbljenosti lokalnega prebivalstva pregledal incidenco raka na Dravskem
Polju. V raziskavi niso ugotovili povecanega tveganja za nastanek proucevanih vrst raka v
40 obmod¢jih na Dravskem polju z izjemo Kidricevega. V nobenem od 40 obmocij na
Dravskem polju niso ugotovili za nobeno izmed preucevanih vrst raka v nobenem od treh
desetletnih obdobij kopic¢enja primerov rakavih obolenj, ki bi lahko nakazovalo na vpliv
lokalnega dejavnika. V nedavni Studiji izpostavljenosti v Prekmurju sta bila glifosat in
njegov metabolit aminometilfosfonska kislina (AMPA) dolo¢ena v urinu 149 otrok in 97
mladostnikov. Pozimi sta bila glifosat in AMPA dolo¢ena v 27% oziroma 50% vzorcev,
pozno spomladi v 22% oziroma 56%. Geometri¢na sredina in mediana obeh snovi sta bili
pod mejo dolocanja (LOQ < 0.1 pg/L). Na podlagi koncentracij glifosata in AMPA v urinu
je bil ocenjen dnevni vnos 0,003 pg/kg tm (sprejemljivi dnevni vnos je 0,5 mg/kg tm). Za
genotoksic¢ne rakotvorne snovi v hrani je sprejemljivi koli¢nik izpostavljenosti (MOE) > 10
000. MOE of 16 667 zagotavlja zadostno varnost, ¢etudi bi bil glifosat genotoksi¢no
rakotvoren. Toksikovigilanéno spremljanje glifosata ne nakazuje zaskrbljujoce
izpostavljenosti glifosatu niti povecane incidence raka pri prebivalcih kmetijsko intenzivne
severovzhodne Slovenije. Vendar pri¢akujemo nadaljnje razgrete izmenjave mnenj, saj na
ravni EU poteka ponovna presoja glifosata.

ABSTRACT
Toxicovigilance of glyphosate in north-eastern Slovenia

In 2017, a non-selective herbicide glyphosate was classified as irritant and harmful to the
environment in the European Union (EU). The International Agency for Research on
Cancer (IARC) at the World Health Organization classified glyphosate to group 2A
(probably carcinogenic to humans). Although IARC classification is not legally binding,
IARC's position triggered turbulent response among the professional and general public.
Despite the extensiveness of pre-registration studies on an active substance, it is impossible
to predict all possible harmful effects. Thus, post-registration vigilance is necessary. The
former factory Pinus in Raée produces a gylphosate based herbicide. In 2019, in view of
public concern, the Cancer Registry at the Institute of Oncology Ljubljana examined
cancer incidence at Dravsko polje. The research did not show an increased risk for the
examined types of cancer in 40 areas of Dravkso polje with the exception of a market town
KidriGevo. No accumulaton of cancer cases, which could have been ascribed to local
factors, was noted in any of the 40 areas for any of the examined types of cancer in any of
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the three ten-year periods. In a recent study in Prekmurje, gylphosate and its metabolite
aminomethylphosphonic acid (AMPA) were determined in urine of 149 children and 97
adolescents. In winter glyphosate and AMPA were determined in 27% and 50% of the
samples, respectively; in late spring in 22% and 56%, respectively. The geometric mean
and median were below the level of quantification (LOQ < 0.1 pg/L). Based on gylphosate
and AMPA concentrations in urine, the daily intake was estimated to 0,003 pg/kg bw
(Acceptable Daily Intake is 0,5 mg/kg bw). The acceptable Margin of Exposure (MOE) for
genotoxic carcinogens in food is > 10 000. A MOE of 16 667 assures sufficient safety,
even if gylphosate was a genotoxic carcinogen. Toxicovigilance of glyphosate does not
indicate a concern raising exposure to gylphosate nor an increased incidence of cancer in
the inhabitants of the agriculturally intensive north-eastern Slovenia. As gylphosate is
currently being reviewed at the EU level, further heated exchange of opinions is to be

expected.

Integrirano varstvo rastlin v sledenju ciljem nacionalnega akcijskega programa za
doseganje trajnostne rabe fitofarmacevtskih sredstev

Iris SKERBOT, Erika ORESEK, Katarina GROZNIK, Katja BIDOVEC

Ministrstvo za kmetijstvo, gozdarstvo in prehrano, Uprava Republike Slovenije za varno
hrano, veterinarstvo in varstvo rastlin, Dunajska 22, SI-1000 Ljubljana
(iris.skerbot@gov.si)

Glavni cilj Nacionalnega akcijskega programa za doseganje trajnostne rabe
fitofarmacevtskih sredstev (NAP), ki je bil sprejet leta 2012 in dopolnjen leta 2018, je
zmanjs$anje vplivov in uéinkov uporabe FFS na zdravje in okolje. Pomemben cilj v okviru
NAP je krepitev integriranega varstva rastlin. Integrirano varstvo rastlin pred skodljivimi
organizmi pomeni skrbno upostevanje vseh razpolozljivih metod varstva rastlin, kar ima za
posledico povezovanje ustreznih ukrepov, ki prepreCujejo razvoj populacij skodljivih
organizmov. Hkrati poudarja rast zdravih rastlin s ¢im manjSimi vplivi na kmetijske
ekosisteme in spodbuja naravne mehanizme varstva pred Skodljivimi organizmi. V
sledenju ciljem NAP v Sloveniji v zadnjih letih med drugim krepimo spremljanja in
napovedi Skodljivih organizmov (opazovalno napovedovalno dejavnost) ter preverjanje
razliénih praks uporabe nekemicnih metod varstva rastlin in metod varstva rastlin z
majhnim tveganjem (integrirano varstvo rastlin). Krepi se ozave$¢anje in informiranje
uporabnikov FFS s prenosom novih znanj in primerov dobrih kmetijskih praks
integriranega varstva rastlin. V podporo prenosu aktualnih informacij, povezanih z
varstvom rastlin, do svetovalcev in pridelovalcev se oblikujejo in dopolnjujejo nacionalne
smernice integriranega varstva za posamezne kmetijske rastline, Stevilna tehnoloska
navodila in izvajajo razli¢ne predstavitve dobrih praks. V ta namen je bil na Kmetijskem
institutu Slovenije vzpostavljen tudi IVR portal, kjer se objavljajo tudi strokovna gradiva
strokovnjakov z drugih institucij. V podporo IVR so tudi informacije, zbrane na
Agrometeoroloskem portalu RS. Sledenje ciljem zmanj$anja odvisnosti od uporabe FFS se
odraza tudi v predlogu nacionalnega StrateSkega nacrta Skupne kmetijske politike 2023-
2027 (zlasti v predlogu nekaterih podintervencij v intervenciji Kmetijsko-okoljska-
podnebna placila in v intervenciji Bioti¢no varstvo rastlin).
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V prispevku bomo predstavili dejavnosti in ukrepe, s katerimi v Sloveniji razvijamo in
podpiramo uporabo integriranega varstva rastlin v rastlinski pridelavi, vklju¢no s prenosom
strokovnega znanja in dobrih praks do uporabnikov ter v podporo oblikovanju in izvajanju
ukrepov skupne kmetijske politike.

ABSTRACT

Integrated pest management in pursuit of the objectives of the National Action Plan
for Sustainable Use of Plant Protection Products

The principal objective of the National Action Plan for Achieving Sustainable Use of Plant
Protection Products (NAP), adopted in 2012 and amended in 2018, is to reduce the
impacts and effects of the use of PPPs on health and the environment. Strenghtening of
integrated pest management (IPM) is an important specific goal of the NAP. IPM means
careful consideration of all available methods of plant protection, resulting in the
integration of appropriate measures to prevent the development of pest populations. In the
same time, it emphasizes the growth of healthy plants with the least possible impact on
agricultural ecosystems and promotes natural mechanisms of protection against pests. In
recent years, following the objectives of the NAP in Slovenia, we have been strengthening
monitoring and forecasting of pests (observational forecasting activity) and verifying
various practices of using non-chemical plant protection methods and low-risk plant
protection methods. By transferring new knowledge and examples of good agricultural
practices of IPM, we build on awareness raising of PPP users. In support of the transfer of
up-to-date information related to plant protection to advisors and growers, national
guidelines for integrated protection for individual agricultural plants, numerous
technological guidelines and various presentations of good practices are being developed
and supplemented. For this purpose, IPM portal was established by Agricultural Institute
of Slovenia, where technical materials are published which are prepared in cooperation
with experts from other institutions. IPM related contents are also available on the
Agrometeorological portal of the Republic of Slovenia. The pursuit of the objectives of
reducing dependence on the use of PPPs is also reflected in the proposal of the National
Strategic Plan of the Common Agricultural Policy 2023-2027 (especially in the proposed
sub-interventions in the intervention Environmental, climate related payments and in the
intervention Biological plant protection). In this paper we will present the activities and
measures which we develop to support and promote the use of IPM in crop production in
Slovenia, including the transfer of expertise and good practices to the farmers and the
support in development and implementation of common agricultural policy measures.

®

RemDry® - Trajnostna reSitev za ravnanje z odpadnimi teko¢inami, ki vsebujejo
ostanke fitofarmacevtskih sredstev (FFS)

Mojca PUSTOVRH!, Mirela JAGANJAC?, Natalija GALZINA?

Syngenta Agro d.o.o0., Ljubljana, Slovenija (mojca.pustovrh@syngenta.com)
2Syngenta Agro d.o0.0., Zagreb, Hrvatska

Pri ravnanju s fitofarmacevtskimi sredstvi (FFS) je klju¢na pravilna uporaba in
preprecevanje onesnazenja okolja. Znano je, da ve¢ kot polovica onesnazenja voda s FFS
izvira iz t.i. to¢kovnih virov. Mednje sodijo predvsem izlitja ob polnjenju, praznjenju in
¢is¢enju skropilnih naprav, zato je pomembno, da se vse te aktivnosti odvijajo na pravilen

70



Izviecki referatov 15. slovenskega posvetovanja o varstvu rastlin z mednarodno udelezbo
Portoroz 2022

na¢in in na ustreznem mestu. Sistem RemDry® skupaj s premi¢no ¢&istilno platformo
predstavlja enostavno, uporabniku prijazno in uéinkovito reSitev za ravnanje z odpadno
vodo, ki vsebuje ostanke FFS. RemDry® deluje po principu dehidracije, zato je
osmerokotni rezervoar s prozorno streho narejen tako, da omogoca ¢im vecje segrevanje
notranjosti in cirkulacijo zraka. Cistilna platforma iz odporne PVC folije, na kateri se
zbirajo odpadne tekoCine, se enostavno namesti na ravno povrSino in ne zahteva
betoniranja tal. Odpadna tekocina se precrpa iz Cistilne platforme v rezervoar, kjer voda s
pomocjo sonca in vetra izhlapeva, na dnu rezervoarja pa na foliji ostane suha usedlina, ki
vsebuje ostanke FFS. Suha usedlina se nato skupaj s folijo zavrze kot nevaren odpadek,
koli¢ina odpadka pa je zaradi izhlapele tekocine izredno majhna. Raziskave so pokazale,
da koli¢ina izhlapele vode variira v odvisnosti od lokacije, oziroma predvsem od zracne
vlaznosti in temperature, ugodno pa na samo izhlapevanje vpliva tudi veter. Tako so
merjenja v obdobju 108 dni (15. julij do 31. oktober 2018) pokazala bistveno vecje
izhlapevanje v Gréiji (1788 L) kot npr. v Belgiji (1242 L). RemDry® je primerna resitev za
manjS$e kmetije, vendar to za njih Se vedno predstavlja dokaj velik strosek in dodatno
vlozeno delo. Ravnanje z odpadno vodo, ki vsebuje ostanke FFS, je klju¢nega pomena za
zmanj$evanje onesnazenja voda, zato bi bilo v sklopu Strateskega nacrta skupne kmetijske
politike potrebno razmisliti o spodbujanju RemDry® in podobnih resitev za upravljanje z
odpadnimi vodami, ki vsebujejo ostanke FFS.

ABSTRACT

RemDry® - A sustainable on-farm solution for managing remnant waste liquids
containing plant protection product residues

When handling plant protection products (PPP), the key is to use them correctly and avoid
the environment contamination. It is well known that more than half of water pollution from
PPP comes from so-called point sources. These include mainly spillages during filling,
emptying, and cleaning of spraying equipment, so it is important that all these activities
are done in the right way and in the right place. The RemDry® system, together with the
mobile cleaning platform, represents a simple, user-friendly, and effective solution for the
management of wastewater containing PPP remnants. RemDry® works on the principle of
dehydration, so the octagonal tank with a transparent roof is designed to allow maximum
heating of the interior and air circulation. The cleaning platform made of resistant PVC foil,
on which the waste liquids are collected, is easily installed on a flat surface, and doesn’t
require concrete floor. The waste liquid is pumped from the cleaning platform into a tank
where the water evaporates with the help of the sun and the wind, leaving a dry residue,
containing PPP remnants, on the inner foil. The dry residue is then disposed of as
hazardous waste together with the foil, and the amount of waste is extremely small due to
the evaporated liquid. Research has shown that the amount of evaporated water varies
with location, or rather with humidity and temperature, and that wind also has a positive
effect on evaporation. For example, measurements over a 108-day period (15 July to 31
October 2018) showed significantly higher evaporation in Greece (1788 L) than in Belgium
(1242 L). RemDry® is a suitable solution for smaller farms, but it still represents a relatively
high cost and additional work for them. The management of wastewater containing PPP
remnants is crucial to reduce water contamination and the promotion of RemDry® and
similar solutions should be considered in the context of the CAP Strategic Plan.

®
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»Corteva tehnologija pridelave« s poudarkom na varstvu rastlin
Alojz SRES, Robert MATJASEC, Darko KEREC
Corteva Agriscience SLO d.o.o., Murska Sobota (alojz.sres@corteva.com)

Uspesno varstvo rastlin je pomemben, vendar le eden od dejavnikov, ki vplivajo na kon¢ni
uspeh rastlinske pridelave. Zato smo se na podjetju Corteva odlocili za celovitej$i pristop z
upostevanjem ¢im vec dejavnikov, ki vplivajo na kon¢ni uspeh. Poimenovali smo ga
»Corteva tehnologija pridelave«, ki zaenkrat obsega podrocje varstva rastlin, vrhunsko
genetiko semena koruze, oljne ogricice, soncnic, soje..., dodelavo in pripravo semena za
trg, silirne dodatke, analizo silaze in tal, gospodarjenje z dusikom s pomocjo pripravka N-
Lock™ SUPER in nekaterimi drugimi v tujini Ze uveljavljenimi pripravki ter strokovno
svetovanje za omenjene aktivnosti. Na podrocju varstva rastlin uvajamo sodobna sredstva
za varstvo rastlin (ZORVEC™ Endavia™, Closer™, Lumiposa™ 625 FS, Flexidor™...)
na osnovi novih in v kombinacijah z ze znanimi aktivnimi snovmi. Varstvo semena in
mladih rastlinic smo s tretiranjem semena dodelali do potankosti, saj npr. na koruzno seme
dodajamo fungicid, insekticid, hranila za seme, odvracalo in sredstvo za boljsi oprijem v
natan¢no dolocenem odmerku na posamezno seme. Uvajamo dolocene metode digitalnega
kmetijstva, prav tako pa s sedanjimi (tehnologija Optynite™) in prihajajo¢imi aktivnostmi
ter strokovnim svetovanjem skrbimo za varovanje okolja in tako prispevamo k
trajnostnemu kmetovanju. K trajnostnemu kmetijstvu pa bomo prispevali Se z uvedbo
nekaterih sredstev, ki bodo dovoljena tudi v ekoloski pridelavi.

ABSTRACT
“The Corteva crop technology” with an emphasis on plant protection

Even though successful crop protection is an important factor, it constitutes only one of
several factors impacting the ultimate crop technology success. For this reason, Corteva
has decided to undertake a more comprehensive approach taking into consideration as
many factors impacting the ultimate success as possible. Our approach has been called
“The Corteva Crop Technology” currently encompassing crop protection, state-of-the-art
maize, rapeseed, sunflower, soya, etc. kernel genetics, seed processing and packing,
silage additives, an analysis of both the silage and soil, nitrogen management by means
of the N-Lock™ SUPER preparation and some other already established preparations
abroad in addition to professional advice on the aforementioned activities. As far as plant
protection is concerned, state-of-the-art plant protection products (ZORVEC™ Endavia™,
Closer™, Lumiposa™ 625 FS, Flexidor™...) based on new and in combination with
already known active substances are being introduced. Seed and young plant protection
has been perfected through seed treatment by, for example, adding a fungicide,
insecticide, seed nutrients, a repellent and a seed dressing binding agent in a specific
dosage for each individual seed. Specific digital agriculture methods are being introduced,
in addition to concerning ourselves with protecting the environment and thus contributing
to sustainable farming through existing (Optynite™ technology) and upcoming activities
and professional advice. The introduction of specific agents allowed also in organic
farming shall also serve to contribute to sustainable farming.

®
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ZORVEC™ Endavia™ - nov sistemi¢ni fungicid za varstvo pred krompirjevo
plesnijo (Phytophthora infestans) in ¢ebulno plesnijo (Peronospora destructor)
podjetja CORTEVA™ Agriscience

Primoz STEPIC, Andrej KOS

KARSIA, Dutovlje, d.o.o., Poslovalnica Ljubljana, Trzaska cesta 132, 1000 Ljubljana
(primoz.stepic@karsia.si)

Fungicid ZORVEC™ Endavia™ vsebuje najnovejSo aktivno snov oksatiapiprolin (30
g/L), ki je edini predstavnik nove skupine piperidinil tiazol izoksazolnih fungicidov
(FRAC 49 — inhibicija proteina za vezavo oksisterola — OSBP), za zatiranje krompirjeve in
¢ebulne plesni. Aktivna snov oksatiapiprolin deluje na popolnoma novem biokemicnem
mestu v razvojnem ciklu glive in ni znane navzkrizne rezistence z obstoje¢imi fungicidi.
Ker pa deluje na enem mestu v celici glive, je konéni formulaciji sredstva (oljna disperzija
— OD) ZORVEC™ Endavia™, dodana aktivna snov bentiavalikarb-izopropil (70 g/L), ki
pripada drugi kemicni skupini fungicidov (FRAC 40 — valinamid karbamati). Na ta nacin
dobimo vsestranski in visoko uc¢inkovit fungicid z izjemnim okoljskim profilom ter nizkim
odmerkom na hektar 0,4 L/ha (skupaj 40 g aktivne snovi/ha). ZORVEC™ Endavia™ deluje
preventivno, kurativno, eradikativno in antisporulantno. Je zelo zanesljiv fungicid, z
izredno sistemi¢nim in dolgotrajnim delovanjem in s tem postavlja nove standarde varstva
pred krompirjevo in ¢ebulno plesnijo. Zaradi svoje sistemicnosti varuje tudi novo zrastle
dele rastlin in ze 20 minut po aplikaciji je odporen proti spiranju zaradi padavin. Zato je
mesto njegove uporabe v Casu intenzivne rasti krompirja in ¢ebule, ko je pritisk bolezni
najvecji in vremenske razmere najtezje. Zaradi vseh zgoraj naStetih dobrih lastnosti je
fungicid ZORVEC™ Endavia™ zanesljiv fungicid v vseh programih varstva krompirja in
¢ebule, saj ponuja pridelovalcem $tevilne koristi zaradi podaljsanja $kropilnih intervalov,
robustno in sistemi¢no varstvo ter s tem posledi¢no tudi manj$imi operativnimi stroski.
Zaradi izboljSane kvalitete samih pridelkov je omogoceno tudi daljSe skladiScenje in
doseganje vi§je prodajne cene.

ABSTRACT

ZORVEC™ Endavia™ - a new systemic fungicide for disease control against late
blight (Phytophthora infestans) on potato and downy mildew (Peronospora
destructor) on onion from CORTEVA ™ Agriscience

ZORVEC™ Endavia™ contains the latest active ingredient oxathiapiprolin (30 g/L) the
first in a new class of piperidinyl-thiazole-isoxazoline fungicides to control late blight on
potato and downy mildew on onion (FRAC 49 - inhibition of oxysterol binding protein -
OSBP). Active ingredient oxathiapiprolin acts at a completely new biochemical site in the
fungal development cycle and there is no known cross-resistance with existing fungicides.
However, because it acts in one place in the fungal cell, the active ingredient
benthiavalikarb (70 g/) which belongs to the second group of fungicides (FRAC 40 —
Valinamide Carbamate), has been added to the final formulation (oil dispersion - OD) of
ZORVEC™ Endavia™. In this way, we obtain a versatile and highly effective fungicide
with an exceptional environmental profile and a low dose per hectare 0.4 L/ha (total
amaount 40 g of active ingredient per ha). ZORVEC™ Endavia™ has a preventive,
curative, eradicative and antisporulant activity. It is a very reliable fungicide, with
extremely systematic and long-lasting action, and thus sets new standards of protection
against late blight on potato and downy mildew on onion. Due to its systematic nature,
ZORVEC™ Endavia™ also protects newly grown parts of plants, it is rainfast after only 20
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minutes after aplication, so its place of use is during the intensive growth of potatoes and
onions, when disease pressure is very high and weather conditions are most severe. Due
to all the above-mentioned good properties, the ZORVEC™ Endavia™ fungicide is sure to
find a place in the potato and onion spraying programs, as it offers growers many benefits
due to extended spraying intervals, robust and systematic protection, and consequently
lower operating costs. Due to the improved quality of the products themselves, it is also
possible to store them longer and achieve a higher selling price.

®

Stanje implementacije integriranega varstva pred pleveli v Sloveniji - se poraba
herbicidov res zmanjSuje?

Robert LESKOVSEK

Kmetijski institut Slovenije, Oddelek za kmetijsko ekologijo in naravne vire, Hacquetova
ulica 17, SI-1000, Ljubljana (robert.leskovsek@kis.si)

Intenzivna kmetijska pridelava se v zadnjih desetletjih sooca z velikimi izzivi kako
zmanjsati odvisnost od uporabe sinteticnih pesticidov. Kljub ambicioznim ciljem in
precejsnjimi napori vlozenimi tako v zakonodajni okvir, kakor tudi podporo raziskavam s
tega podro¢ja. Zadnji podatki nakazujejo, da se poraba sinteti¢nih pesticidov v vecini
evropskih drzav ni bistveno zmanjSala. Implementacija intergriranega pristopa uravnavanja
plevelne vegetacije v okviru direktive o trajnostni rabi pesticidov je v zadnjem obdobju
zastala in obstaja vse veC pokazateljev, da je izvajanje strategij uravnavanja plevelne
vegetacije z manjSimi vnosi herbicidov v praksi zelo omejeno. Z namenom preucevanja
socioloskega vidika povezanega z odloCitvami o uporabi postopkov uravnavanja plevelne
vegetacije smo na Kmetijskem institutu Slovenije v letu 2019 pripravili anketo, ki bi
osvetlila ovire za privzem bolj trajnostnih praks uravnavanja plevelne vegetacije, z manjso
porabo herbicidov. Rezultati analize so pokazali, da vlada pri nasih kmetijskih
pridelovalcih visoka stopnja ozaves$éenosti o ekoloski vlogi plevelov, nadinih zatiranja le-
tega ter naboru obstojeCih strategij integriranega pristopa uravnavanja plevelne vegetacije.
Kmetijski pridelovalci so mnenja, da so tveganja povezana s stroski in izgubo pridelka ter
slaba opremljenost s kmetijsko mehanizacijo glavni dejavniki, ki vplivajo na njihove
odlo¢itve o izbiri na¢ina zatiranja plevela. Ceprav podatki o koli¢inski prodaji herbicidov v
zadnjih desetih letih kazejo ugoden trend njihovega zmanjSevanja, v zadnjem obdobju
prihaja do precej$njih sprememb v strukturi rabe posameznih aktivnih snovi povezanih
predvsem z zakonodajnimi omejitvami na vodovarstvenih obmocjih. V primerjalni analizi
prodaje in rabe aktivnih snovi za zatiranje plevelov koruzi med leti 2011 in 2018 so
rezultati pokazali, da je po letu 2014 poraba triazinskih herbicidov upadla kar za polovico.
Nasprotno pa se je v istem obdobju poraba herbicidov iz skupine izoksazolov, z bistveno
manj$im odmerkom aktivne snovi na hektar, povecala kar za Stirikrat. Nasi izsledki
nakazujejo, da je v Sloveniji velika potreba po zbiranju podatkov o realni rabi herbicidov
in razvoju indikatorja, ki ne bo temeljil na volumenski oziroma utezni prodaji ampak
porabi stadardnih odmerkov aktivne snovi na enoto povrsine.

ABSTRACT

Implementation status of integrated weed management in Slovenia - is herbicide
use really decreasing?
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Intensive agricultural production is facing a major challenge how to reduce dependence
on the use of synthetic pesticides aand significant efforts were invested in both, the
legislative framework and and the support of research in this area.However, recent data
suggest that in majority of European countries the consumption of synthetic pesticides has
not significantly decreased. Furthermore, the implementation of Integrated weed
management within the Sustainable Pesticides Directive has been slow and there is
increasing evidence that the use of weed management strategies in practice is rather
limited. In order to study the sociological aspect related to weed management decisions
and highlight the bariers to the adoption of more sustainable weed management practices
with lower herbicide inputs, a survey was conducted by the Agricultural Institute of
Slovenia in 2019. Analysis of the farmers responses showed that the majority of our
agricultural producers are highly aware about environmental benefits of the weeds and the
available conventional and integrated weed management control tools. The survey also
revealed, that the farmers consider weed control costs, yield losees due to weeds and the
lack of machinery for weed control as the main factors influencing their weed
management decisions. Although the herbicide sales data in the last decade showed a
decreasing trend, legislative restrictions in the recent period considerably altered the
structure of active ingredient consumption. Results of a comparative analysis of the active
ingredients used for weed control in maize for a period between 2011 and 2018 showed
that, from 2014 onwards, the sales and consumption of triazine group herbicdes was
reduced by half due to the imposed ban in the water protection areas. Their use was
largely subsituted by the isoxazole group herbicides, where fourfold increase in their
consumption was identified for the observed period. Furthermore, a significantly lower
dose of active ingredient per unit of area is needed for isoxazole herbicides. Our results
indicate that there is a great need in Slovenia to collect field or survey based herbicide
consumption data which will facilitate development of indicators not based on a
weight/volume sales data but rather on the number of applications of standard dose per

unit area.

Rezultati ankete glede izvajanja pranja naprav za nanos fitofarmacevtskih sredstev
Mario LESNIK, Marjan SIRK, Andrej PAUSIC
Fakulteta za kmetijstvo in biosistemske vede, Pivola 10, 2311 Hoce (mario.lesnik{@um.si)

V obdobju od 2019 do 2021 smo v okviru TOPPS demonstracijskih delavnic za prikaz
metod pranja naprav za nanos fitofarmacevtskih sredstev (FFS) izvedli anketo v kateri je
sodelovalo 395 profesionalnih uporabnikov FFS (190 aktivnih v pridelavi polj$¢in in vrtnin
in 105 aktivnih v trajnih nasadih). 70 % anketiranih je bilo iz vzhodne in osrednje
Slovenije. Z anketo smo zeleli pridobiti informacije o poznavanju tehni¢nih postopkov
pranja, o mestu izvedbe pranja in o ravnanju z vodo, ki nastane pri pranju naprav. Rezultati
kazejo, da manj kot polovica uporabnikov FFS pranje izvaja na njivi ali v trajnih nasadih,
ko zakljucijo nanos FFS in da skoraj polovica anketiranih vodo od pranja sprosti na kmetiji
v neustreznih tockah (npr. na gramozno pot ali pa na povrsine, ki so povezane preko
odtokov s povrsinskimi vodami). Ugotovili smo primanjkljaj znanja o pravilni izvedbi
pranja in zabelezili Zelje po posodobitvi naprav, ki pa je otezena zaradi slabih finan¢nih
razmer na kmetijah. Precej verjetno je, da dolocene najdbe ostankov FFS v povrsinskih in
podtalnih vodah izvirajo iz neustreznih nacinov pranja naprav na dvori§¢ih Stevilnih
kmetij. S trenutnim stanjem glede izvedbe pranja naprav za nanos FFS ne moremo biti
zadovoljni. Potrebno je dodatno izobrazevanje in posodobitev opreme.
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ABSTRACT

Results of the survey regarding the performance of cleaning of equipment for the
application of plant protection products

In the period from 2019 to 2021, as part of TOPPS demonstration workshops intended to
demonstrate the methods of cleaning of equipment for application of plant protection
products (PPPs), we conducted a survey in which 395 professional PPP users
participated (190 active in crop and vegetable production and 105 active in permanent
crop production). 70% of respondents were from eastern and central Slovenia. The aim of
the survey was to obtain information on the knowledge of technical cleaning procedures,
about the place of washing and about the handling of water generated during the cleaning
of equipment. The results show that less than half of PPP users clean their equipment in
the field or in permanent crops when they have finished PPP application, and that almost
half of respondent’s release water from cleaning on the farm at inappropriate points (e.g.
on a gravel path or on areas which are connected to surface or underground waters via
drainage or sewer system). We found a lack of knowledge about the correct performance
of cleaning and recorded a desire of farmers to modernize their equipment, which is
hampered by poor financial conditions on farms. It is quite probable that certain findings of
PPP residues in surface and groundwater originate from inappropriate cleaning methods
in the yards of many farms. We cannot be satisfied with the current situation regarding the
cleaning of PPP application equipment. Additional training and equipment upgrades are

needed.

Ucinkovitost alternativnih sredstev za zatiranje plevelne vegetacije na Zelezniski
infrastrukturi

Anze ROVANSEK, Sergeja ADAMIC, Robert LESKOVSEK

Kmetijski institut Slovenije, Hacquetova ulica 17, SI-1000, Ljubljana, Oddelek za
kmetijsko ekologijo in naravne vire (anze.rovansek@kis.si)

Uporaba glifosata predstavlja ze vec desetletij ucinkovit in stroskovno ugoden postopek za
zatiranje plevelne vegetacije na Zelezniski infrastrukturi tako v Sloveniji, kakor tudi drugod
po svetu. S 1. aprilom 2021 je v Sloveniji stopila v veljavo nova zakonodaja, ki
prepoveduje uporabo fitofarmacevtskih sredstev za zatiranje plevela na javnih povrSinah
ter infrastrukturi, kot so ceste in Zeleznice. V obdobju med julijem in oktobrom leta 2021
je bila na Sestih lokacijah izvedena terenska raziskava preucevanja alternativnih pripravkov
za zatiranje plevelne vegetacije na ZelezniSki infrastrukturi. V raziskavo so bili vkljuéeni
pripravek z aktivno snovjo na osnovi pelargonske kisline (680 g/L) ter pripravek, ki
vsebujejo meSanico mravljincne in citronske kisline (25 g/L + 30 g/L), v razlicnih
volumnih Skropilne brozge (250 L/ha and 350 L/ha) in v razli¢nih terminih uporabe. Vsi
postopki z alternativnimi pripravki so bili primerjani z uporabo glifosata (1800 g a.s./ha)
kot standardnega postopka pred uvedbo prepovedi uporabe FFS na javnih povrSinah ter
gospodarski in javni infrastrukturi. Nasi rezultati nakazujejo, da ima uporaba alternativnih
pripravkov na osnovi organskih kislin omejeno uc¢inkovitost delovanja na vecino plevelnih
vrst prisotnih na poskusnih lokacijah Zelezniske infrastrukture. Ucinkovitosti delovanja
alternativnih pripravkov v zgodnjem terminu ocenjevanja (po 10 dneh) veinoma ni
presegla 60 % in je v mesecu dni padla na vrednosti med 10 in 20 %. Na vseh poskusnih
lokacijah so bile povrsine, kjer smo uporabili glifosat tudi po Sestih tednih ustrezno Ciste,

76



Izviecki referatov 15. slovenskega posvetovanja o varstvu rastlin z mednarodno udelezbo
Portoroz 2022

medtem ko je bilo tudi v postopkih z zaporedno (dvojno) uporabo alternativnih sredstev ze
opazen ponoven razvoj plevelne vegetacije. Izjemi sta bili le lesnata vrsta navadna
trdoleska (Fuonymus europaeus L.) in trdovratna vecletna njivska preslica (Equsiteum
arvense L). 1z rezultatov je mo¢ sklepati, da preucevana kontaktna sredstva na osnovi
organskih kislin tudi ob veckratni uporabi ne dosegajo ravni ucinkovitosti primerljive z
enim odmerkom glifosata.

ABSTRACT

Efficacy of the alternative herbicides for weed management on the railway
infrastructure

The use of glyphosate has been for several decades an effective and cost-effective weed
control practice on railway infrastructure. From 15t of the April 2021, new legislation came
into force in Slovenia, which prohibits the use of plant protection products for weed control
in public areas and infrastructure, such as roads and railways. In the period between July
and October 2021, a field study was conducted at six locations to study the efficacy of
alternative products for weed control on railway infrastructure. The study included a
product with the active substance based on pelargonic acid (680 g/L) and a product
containing a mixture of formic and citric acid (25 g/L + 30 g/L). Treatments also included
different application timings and two spray volumes (250 L/ha and 350 L/ha). All
treatments with alternative products were compared to glyphosate (1800 g a.i./ha) as a
standard procedure before the introduction of the new legislation. Our results suggest that
the use of alternative products based on organic acids has limited efficacy on most of the
weed species present at experimental sites. The efficacy of alternative products in the
early evaluation period (after 10 days) did not exceed 60 % and dropped to between 10
and 20 % in a following month. At all experimental sites, weed control with glyphosate was
effective even after six weeks, while the re-growth of weed vegetation was not prevented
even in the treatments with sequential use of alternative products. The only exceptions
were the woody species spindle tree (Euonymus europaeus L.) and difficult to control
perennial species common horsetail (Equsiteum arvense L). Our results indicate that the
studied contact herbicide products, based on organic acids, do not reach a required level
of efficiency comparable to a single application of glyphosate even if they are applied
repeatedly in high dosages.

Revysol, inovacija, ki prinasa revolucijo v varstvu rastlin
Branko ZUPANCIC

BASEF Slovenija d.o.o0., Dunajska cesta 165, 1000 Ljubljana, Slovenia
(branko.zupancic@basf.com)

Aktivna snov Revysol® je inovacija, ki prinasa resniéne koristi za proizvajalce in
izpolnjuje vse zahteve sodobne kmetijske proizvodnje. Predstavnik nove generacije
triazolov, ki zahvaljujo¢ Flexi Power mulekulo prinasa edinstven nacin delovanja v varstvu
rastlin, prilagojen najvi§jim regulativnim standardom. Flexi Power molekula vsebuje
"izopropanoli¢no povezavo" z enostavno prilagoditvijo na kraj delovanja. Poleg vpliva na
Siroko paleto bolezni prinaSa tudi novo dimenzijo kurativnega dolgotrajnega delovanja
neodvisno od temperatur in UV sevanja. Revysol® je Se posebej ucinkovit pri nadzoru
glivicnih bolezni pri zitih. Nekatere bolezni, kot je septoria, je zaradi razvoja odpornosti
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vse tezje nadzorovati, vendar smo zaradi testov v lokalnih pogojih proizvodnje sposobni
ponuditi najboljSo zas¢ito brez tveganja negativnega vpliva $kodljivih podnebnih razmer.
Proizvod Revycare® vsebuje aktivni snovi Revisol® in piraklostrobin in je tako zanesljiva
resitev za raznolik segment proizvajalcev. Revycare® prinasa veliko proznost v razliénih
pogojih uporabe. Zaradi izjemnih kemijskih lastnosti bo Revysol® imel kljuéno vlogo pri
za§citi pridelkov zdaj in v prihodnosti.

ABSTRACT
Revysol®, an innovation that brings revolution in plant protection

Active substance Revyso® is an innovation that brings real benefits to producers and
meets all the requirements of modern agricultural production. Representative of the new
generation of triazoles, which thanks to Flexi Power mulecula brings a unique way of
working in plant protection, adapted to the highest regulatory standards. Flexi Power
molecule contains an "isopropanolyte connection" by easily adjusting to the place of
action. In addition to the impact on a wide range of diseases it also brings a new
dimension of curative long-term action independent of temperatures and UV radiation.
Revysol® is particularly effective in controlling fungal diseases in cereals. Some diseases,
such as septoria, are becoming increasingly difficult to control due to the development of
resistance, but due to tests in local production conditions we are able to offer the best
protection without the risk of adverse climate impact. Revycare® contains the active
substances Revisol® and piraclostrobin and is thus a reliable solution for a diverse
segment of manufacturers. Revycare® brings great flexibility in different conditions of use.
Due to its exceptional chemical properties, Revysol® will play a key role in protecting crops
now and in the future.

Problematika omejevanja in prepovedi rabe FFS
Branko ZUPANCIC!, Mojca PUSTOVRH?

'BASF Slovenija d.o.o., Dunajska cesta 165, 1000 Ljubljana, Slovenia
(branko.zupancic@basf.com)
2Syngenta Agro d.o.o., Ljubljana, Slovenija (mojca.pustovrh@syngenta.com)

Za uspesno varstvo rastlin, ki je temelj prehranske varnosti vsake drzave, potrebujemo ¢im
$irsi nabor FFS. Ker imamo v Sloveniji ve¢ kot polovico manj dovoljenih aktivnih snovi
(209) kot na nivoju EU (454), si dodatnih omejitev registracij ne moremo privos€iti. Znano
je, da nove tehnologije in resitve ne bodo v celoti nadomestile izgube obstojecih FFS.
Njihova implementacija je dolgotrajna in povezana spremembami regulatornega okvira.
Zato je pred sprejetjem kakrsnihkoli ukrepov v povezavi z EU zelenim dogovorom nujno
narediti analizo u¢inkov na slovensko kmetijstvo ter zagotoviti alternative in prenos znanja
pridelovalcem.

ABSTRACT
The issue of limiting and banning the use of plant protection products

For successful plant protection, which is the basis of each country's food security, we
need the widest possible range of plant protection products (PPP). In total, 454 active
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substances are available to farmers on EU level, in Slovenia only 209. Since Slovenian
farmers have access to less than half of EU authorized active substances, we cannot
afford additional registration restrictions. It is well known that new technologies and
solutions will not fully compensate for the loss of existing PPP. Their implementation is a
long-term and related to change in the regulatory framework. Therefore, before taking any
measures in connection with EU Green Deal, it is essential to carry out an analysis of the
effects on Slovenian agriculture, as well as to provide alternatives and transfer of
knowledge to producers.
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Splosna sekcija
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IVR.si: predstavitev in novosti na spletnem portalu integrirano varstvo rastlin
Primoz ZIGON, Gregor UREK
Kmetijski institut Slovenije, Hacquetova ul. 17, 1000 Ljubljana (primoz.zigon@kis.si)

Integrirano varstvo rastlin (IVR) temelji na povezovanju vseh razpolozljivih metod varstva
rastlin ukrepov v celovit, trajnostno naravnan program, ki zmanjSuje tveganja za
gospodarnost kmetijske pridelave ter zdravje ljudi in okolja. IVR je Ziv proces, ki zdruzuje
tradicionalna znanja ter izkus$nje in je hkrati odprt za nove ideje, znanstvena spoznanja in
tehnoloski napredek. Prenos znanja in informacij je kljuéen za spodbujanje kmetijske
pridelave z uporabo nacel IVR in hkrati eden izmed pomembnih ciljev sprejetega
nacionalnega akcijskega programa za doseganje trajnostne rabe fitofarmacevtskih sredstev
(NAP). Spletni viri danes predstavljajo kljucen vir informacij in usmeritev tudi v
kmetijstvu in z njim povezanih dejavnostih. Na spletnem portalu IVR (https://www.ivr.si/)
so zbrane informacije o Skodljivih organizmih, priporocila za njihovo zatiranje in Stevilne
druge aktualne vsebine s podroc¢ja zdravstvenega varstva rastlin. Spletna stran deluje od
leta 2017 in je v slovenskem prostoru prepoznana kot osrednja spletna podatkovna zbirka s
podroéja varstva rastlin, ki je neprestano na voljo pridelovalcev, svetovalcem ter drugi
zainteresirani javnosti. Vsebina se sproti razvija in dopolnjuje z novimi informacijami, ki
temeljijo na pripravi specificnih smernic za varstvo posameznih kultur, s poudarkom na
nekemicnih metodah varstva rastlin in drugih ukrepih s katerimi lahko zmanjSamo porabo
fitofarmacevtskih sredstev.

ABSTRACT
IVR.si: presentation and updates of the web portal on integrated pest management

Integrated Plant Protection (IPM) is based on integrating all available plant protection
methods into a comprehensive, sustainable program that reduces economic risks in
agricultural production and protect human health and the environment. IPM is a living
process that combines traditional knowledge and experience and is open to new ideas,
scientific and technological progress. The transfer of knowledge and information is crucial
for the promotion of integrating IPM principles in the agricultural practice which is also one
of the main goals of the adopted National Action Program for sustainable use of plant
protection products (NAP). Today, internet sources are a key source of information and
guidance in agriculture and related activities. The IVR web portal (https://www.ivr.si/)
contains information on plant pests and diseases, recommendations for their control and
many other contents related to plant health. The website has been operating since 2017
and is recognized as the central online database in the field of plant protection in
Slovenia, which is constantly available to growers, consultants and other interested public.
The content is constantly evolving and updated with new information based on the
preparation of specific guidelines for the protection of different crops, with emphasis on
non-chemical methods of plant protection and other measures that could contribute to
reducing the use of plant protection products.

®

Study on entomopathogenic nematodes in Bosnia and Herzegovina

Branimir NJEZIC, Dusan PECANIN, Zorana MILADINOVIC, Radijana PEKANOVIC
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University of Banja Luka, Faculty of Agriculture, Bulevar vojvode Petra Bojovica 1a,
78000 Banja Luka B&H (branimir.njezic@agro.unibl.org)

Entomopathogenic nematodes (EPN) are extensively used as biological control agents for
several decades. Research on EPN in Bosnia and Herzegovina started a decade ago and
included a survey on the presence and evaluation of their potential against some insect
pests. The survey revealed EPN presence of four species Steinernema feltiae, S.
carpocapsae, S. kraussei and H. bacteriophora. Laboratory and field studies were
conducted with the aim to evaluate the potential of commercial and local EPN strains
against plum sawflies (Hoplocampa flava and H. minuta), cherry fruit fly (Rhagoletis
cerasi), buxus moth (Cydalima perspectalis) codling moth (Cydia pomonella) and ragweed
weevil (Ophraella communa). The staudies revealed potential of EPN in bicontrol of some
insects pests, but their application must be done at specific stage of the life cycle of insects
and ecological conditions.

1ZVLECEK
Studija o entomopatogenih ogoréicah v Bosni in Hercegovini

Entomopatogene ogorcice (EPN) se Ze veC desetletij uporabljajo kot bioticni agensi za
zatiranje Skodljivih ZuzZelk. Raziskave o EPN v Bosni in Hercegovini so se zacele pred
desetletiem in so vkljuCevale raziskavo o njihovi zastopanosti in oceni njihovega
potenciala proti nekaterim Skodljivim zuzelkam. Raziskava je pokazala na zastopanost
EPN Stirih vrst, Steinernema feltiae, S. carpocapsae, S. kraussei in H. bacteriophora.
Laboratorijske in terenske Studije so bile opravlene z namenom oceniti potencial
komercialnih in lokalnih sevov EPN proti vrstam Hoplocampa flava in H. minuta,
Rhagoletis cerasi, Cydalima perspectalis, Cydia pomonella in Ophraella communa.
Studije so razkrile potencial EPN pri biotitnem zatiranju nekaterih $kodljivih Zuzelk,
vendar jih je treba uporabljati v doloCenih razvojnih stadijih Zuzelk in ustreznih ekoloskih

razmerah.

Bakterija Dickeya fangzhongdai - ali ogroZa tudi naSe rastline?
gpela ALIC, Katarina BACNIK, Tanja DREO

Nacionalni institut za biologijo, Oddelek za biotehnologijo in sistemsko biologijo, Vecna
pot 111, SI-1000 Ljubljana (spela.alic@nib.si)

Bakterijski rod Dickeya zdruzuje izolate, ki povzro€ajo bolezen mehkih gnilob Stevilnih
gostiteljskih rastlin, vkljuéno s pomembnimi polj$¢inami in okrasnimi rastlinami. Dickeya
fangzhongdai je prva vrsta iz rodu Dickeya, o kateri porocajo, da lahko okuzi drevesa. Opis
vrste je prvotno temeljil na treh bakterijskih izolatih, ki so na azijskih hruskah na
Kitajskem povzrocali razjede lubja z izcedkom. Od takrat so o novih sevih vrste D.
fangzhongdai poroGali z razliénih predelov sveta. Stevilni izolati iz zelnatih rastlin
nakazujejo, da je njena sposobnost okuzevanja dreves najbrz razmeroma nova prilagoditev.
Glede na porocila je bakterija razSirjena v Aziji, vendar se sporadi¢no pojavlja tudi Sirse,
na drugih celinah. D. fangzhongdai ni uvrSéena na seznam karantensko Skodljivih
organizmov, niti ni predmet nadzora znotraj drzav EU. Zaradi pomanjkanja specificnega
testiranja na prisotnost povzrociteljev bolezni, kot je D. fangzhongdai, vnosi najverjetneje
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ostajajo neopazeni. Za ustrezno soocanje z omenjenimi izzivi smo razvili diagnosti¢no
orodje na osnovi molekularne detekcije, ki omogoca specifi¢no in zanesljivo dolo¢anje D.
fangzhongdai. Razviti test smo uporabili za izvedbo presejalnega testiranja prisotnosti
bakterije v slovenskem okolju, na gojenih rastlinah in v vodah.

ABSTRACT
Dickeya fangzhongdai — a threat to plants in Slovene environment?

The genus Dickeya groups diverse isolates that cause soft-rot disease in a wide variety of
plant species, including economically important crops and ornamental plants. Until
recently reports of soft-rot disease caused by the genus Dickeya have been limited to
herbaceous plants. Dickeya fangzhongdai is the first Dickeya species reported to infect
trees, causing bleeding canker necrosis. The description of the species was based on
three isolates from pear trees in China. Since then, a number of strains of D.
fangzhongdai were reported from various geographical origins, associated with soft rot
symptoms of many herbatious plants, thereby indicating that its ability to infect trees may
be a relatively novel adaptation. Bacteria seems to be established in Asian environment
and is continuously introduced further. . D. fangzhongdai does not have a quarantine
pathogen status nor is monitored in EU. The lack of testing that provide specific detection
of D. fangzhongdai species, it can be easily overlooked. Therefore, its introductions can
very well stay unnoticed. To address stated problems, we have developed a diagnostic
tools that enable specific and reliable monitoring the presence and spread of D.
fangzhongdai. The developed screening test was used for assessment of D. fangzhongdai
presence in Slovene environment, screening cultivated plants and water sources.

®

Uporaba ¢rtnih kod DNA za identifikacijo razli¢nih bakterijskih vrst iz rodu Pantoea
Aleksander BENCIC' 2, Manca PIRC!, Primoz PAJK?, Tanja DREO!

"Nacionalni inititut za biologijo, Ve¢na pot 111, SI-1000 Ljubljana
(aleksander.bencic@nib.si)

2Mednarodna podiplomska $ola Jozefa Stefana, Jamova 39, SI-1000 Ljubljana
3Ministrstvo za kmetijstvo, gozdarstvo in prehrano, Uprava Republike Slovenije za varno
hrano, veterinarstvo in varstvo rastlin, Ljubljana, Dunajska 22, SI-1000 Ljubljana

Bakterija Pantoea stewartii subsp. stewartii povzroCa bakterijsko uvelost koruze. Je
avtohtona na ameriskem kontinentu. Belezimo tudi nekaj najdb v Evropi. Bakterijo smo v
omejenem obsegu v okviru letnih programov preiskav, ki jih koordinira UVHVVR,
nekajkrat zaznali tudi v pridelavi koruze v Sloveniji. Pri listih koruze z madezi smo ob tem
pogosto naleteli tudi na druge bakterije rodu Pantoea, katerih pomen Se ni popolnoma
razjasnjen. Med njimi so tudi znani rastlinski patogeni kot je P. ananatis, ki okuzuje veliko
gospodarsko pomembnih rastlin in dreves po svetu. Za identifikacijo razli¢nih bakterij iz
rodu Pantoea smo preizkusili dolocane DNA ¢rtnih kod. Uporabili in primerjali smo dva
para oligonukleotidnih zacetnikov za pomnoZevanje in dolo¢ane zaporedja dela gena recA
(Wensing in sod., 2010; Cesbron in Manceau, 2010). Uspelo nam je pridobiti zaporedja
recA, ki so omogocila identifikacijo vrst bakterij za veliko ve€ino izolatov iz rodu Pantoea.
Pri tem smo wugotovili, da sta za uspeSno karakterizacijo potrebna oba para
oligonukleotidnih zacetnikov, saj se razlikujeta v specifi¢nosti. V listih koruze smo potrdili
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prisotnost P. stewartii subsp. stewartii, P. agglomerans in P. ananatis, ki je eden od
pomembnejSih povzrociteljev bolezni koruze v juzni Ameriki. Uporaba razli¢nih
oligonukleotidih zacetnikov je zamudna in otezi interpretacijo rezultatov, zato bi bilo
smiselno v prihodnje razviti test, s katerim bi lahko identificirali vecji nabor bakterijskih
vrst iz rodu Pantoea. Program preiskave se predvidoma nadaljuje tudi v naslednjih letih.

ABSTRACT

The use of DNA barcoding for the detection of different bacterial species of the
genus Pantoea

The bacterium Pantoea stewartii subsp. stewartii is the causal agent of bacterial leaf blight
of maize and is native to America. However, some findings have also been made in
Europe. The bacterium has also been detected during the regular annual monitoring of
maize production coordinated by the UVHVVR. Other bacteria from genus Pantoea have
also been frequently encountered on leaves of symptomatic maize, the effects of which
are not yet fully understood. These include well-known plant pathogens such as P.
ananatis, which infects many commercially important plants and trees around the world.
We used DNA barcoding to identify bacteria of the genus Pantoea. Two pairs of
oligonucleotide primers which amplifying sequence of the recA gene were used (Wensing
et al. 2010; Cesbron and Manceau 2010). We were able to obtain sequences of the recA
gene that allowed the identification of most isolates from the genus Pantoea. It was found
that both pairs of oligonucleotide primers are required for successful identification, as they
differ in specificity. In the isolates from maize leaves, we confirmed the presence of P.
stewartii subsp. stewartii, P. agglomerans and P. ananatis, one of the main causal agents
of maize diseases in South America. The use of two different primer pairs is time
consuming and complicates the interpretation of the results. This suggests the need for a
new assay that allows simultaneous detection of a greater number of bacterial species. It
is planned to continue the monitoring program in the following years.

®

Uporaba visokozmogljivega sekvenciranja za iskanje karantenskih rastlinskih
virusov

Anja PECMAN'?, Zala KOGEJ'?, Natasa MEHLE', Ana VUCUROVIC', Maja
RAVNIKAR!, Denis KUTNJAK!

"Nacionalni institut za biologijo, Oddelek za biotehnologijo in sistemsko biologijo, Ve¢na
pot 111, SI-1000 Ljubljana (anja.pecman@nib.si)

*Mednarodna podiplomska $ola JoZefa §tefana, Jamova cesta 39, SI-1000 Ljubljana
3Univerza v Novi Gorici, Fakulteta za vinogradni§tvo in vinarstvo, Dvorec Lanthieri,
Glavni trg 8, 5271 Vipava

Posebno tveganje za kmetijstvo predstavljajo karantenski $kodljivi organizmi, ki v EU niso
navzoéi ali pa so navzoéi v omejenem obsegu. Ce so vneseni v novo okolje, so praviloma
zelo invazivni in lahko negativno vplivajo na: gospodarstvo, kmetijstvo, naravo in biotsko
raznovrstnost, za druzbo pa imajo lahko hude socialne posledice. Med njimi so Stevilni
virusi, za katere ni niti vpeljanih niti razvitih ustreznih tarénih diagnosti¢nih metod. Razvoj
posameznih tar¢nih metod za vse te viruse pa bi bil asovno in cenovno precej potraten. V
tem primeru je najbolj smiselno uporabiti metodo, s katero lahko ne-taréno ugotovimo
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prisotnost kateregakoli virusa. Z uporabo genericne metode, kot je visokozmogljivo
sekvenciranje (HTS), lahko dolo¢imo nukleotidno zaporedje vsem nukleinskim kislinam v
preiskovanih vzorcih in tako znotraj ene preiskave ne-taréno zaznamo tudi morebitne
viruse. V preteklosti smo na tak nacin analizirali rastlinske vrste z nepojasnjenimi
bolezenskimi znaki, pri katerih s klasi¢nimi tarénimi metodami nismo zaznali patogenih
mikrobov, ter na ta nacin odkrili nove ali nepri¢akovane znane viruse. Ena prvih najdb je
bil virus mozaika zobnika (HMV), ki je bil prvi¢ odkrit na novem gostitelju — paradizniku,
in prvi¢ v Sloveniji. Z uporabo HTS smo nato odkrili viruse, ki so smo jih zaznali prvi¢ v
Sloveniji: virus Y zelene (ApVY) in virus ozkolistnosti korenja (CTLV) na petersilju ter z
listnimi uSmi prenosljivi virus rumenice bu¢e (CABYV) na oljni buci in buci velikanki.
Odkrili smo tudi virus bele lisavosti zlatice (RWMV) na novem gostitelju (paradizniku).
Do sedaj je sekvenciranje potekalo pri zunanjem izvajalcu na platformi Illumina, vendar
ker je ¢asovno dolgotrajno, smo uvedli HTS sekvenciranje v naSem laboratoriju, z uporabo
sekvenatorja MinlON (Oxford Nanopore Technologies), pri ¢emer so rezultati na voljo
bistveno (4x) hitreje. Trenutno je v teku validacija te tehnologije. V prispevku bodo
predstavljeni trenutni primeri uporabe HTS (sekvenciranje kumulativnih diagnosti¢nih
vzorcev) za namen ugotavljanja prisotnosti karantenskih rastlinskih virusov.

ABSTRACT
The use of high-throughput sequencing for detection of quarantine plant viruses

Quarantine pests, which are not present in the EU or are present to a limited extent, pose
a particular risk to agriculture. When introduced into a new environment, they tend to be
highly invasive and can have a negative impact on the economy, agriculture, nature and
biodiversity, as well as having serious social consequences for society. Among them,
there are a number of viruses for which appropriate targeted diagnostic methods have not
been established or do not exist. Developing individual target methods for all these
viruses would be very time consuming and costly. In this case, it makes the most sense to
use a method that can detect the presence of each virus in a non-targeted manner. Using
a generic method such as high-throughput sequencing (HTS), we can determine the
nucleotide sequence of all nucleic acids in the test samples and thus detect potential
viruses in a single test in a non-targeted manner. In the past, we have used this approach
to analyze plant species with unexplained disease symptoms in which no pathogenic
microbes could be detected using classical target methods, and in this way discovered
new or unexpected known viruses. One of the first finds was henbane mosaic virus, which
was discovered on a new host, tomato, and for the first time in Slovenia. With HTS we
have also detected for the first time in Slovenia apium virus Y and carrot thin leaf virus on
parsley, and cucurbit aphid-borne yellows virus on cucurbita pepo and cucurbita maxima.
We also detected ranunculus white mottle virus on a new host (tomato). Previously, HTS
sequencing was outsourced using the lllumina platform. However, as this is very time
consuming, we have introduced HTS sequencing in our laboratory using a MinlON
sequencer (Oxford Nanopore Technologies), with which results are available significantly
(4x) faster. Validation of this technology is currently underway. We will present examples
of the use of HTS (sequencing of bulk samples) for the detection of quarantine plant

viruses.
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Agrometeoroloski portal Slovenije kot informativno okno za prognozo $kodljivih
organizmov rastlin

Primo? PAJK', Jolanda PERSOLJA?, Tomaz SELISKAR?

Ministrstvo za kmetijstvo, gozdarstvo in prehrano, Uprava Republike Slovenije za varno
hrano, veterinarstvo in varstvo rastlin, Dunajska 22, SI-1000 Ljubljana
(primoz.pajk@gov.si)

Indtitut za hmeljarstvo in pivovarstvo Slovenije, Cesta Zalskega tabora 2, SI-3310 Zalec
Velesa d.o.o0., Sadjarska ulica 21, SI-2327 Race

V Sloveniji deluje prognosti¢na sluzba za varstvo rastlin kot del javne sluzbe
zdravstvenega varstva rastlin pod okriljem Uprave za varno hrano, veterinarstvo in varstvo
rastlin (UVHVVR). Ukvarja se s spremljanjem, opazovanjem in napovedovanjem pojava
$kodljivih organizmov na podlagi meteoroloskih, biotiénih in drugih podatkov. Na podlagi
tega doloca optimalne roke za zatiranje Skodljivih organizmov, o tem obvesca pridelovalce
in jih usmerja k primernim varstvenim ukrepom za omejevanje Sirjenja Skodljivih
organizmov. Prognosti¢na sluzba za varstvo rastlin je organizirana v petih centrih
(Kmetijski institut Slovenije, Institut za hmeljarstvo in pivovarstvo Slovenije in KGZS —
kmetijsko gozdarski zavodi Nova Gorica, Novo mesto in Maribor). Osnovo pri napovedih
za varstvo rastlin pred glavnimi gospodarsko Skodljivimi organizmi v vinogradniStvu,
sadjarstvu, hmeljarstvu, oljkarstvu, poljedelstvu in vrtnarstvu predstavljajo meritve iz
agrometeoroloskih postaj, ki so povezane v agrometeorolosko mrezo UVHVVR. Podatki
postaj in razliéni izrauni so uporabnikom dostopni na Agrometeoroloskem portalu
Slovenije (AGROMET) v realnem c¢asu in brezplacno. V obdobju 2021 do 2022 je bil
portal v celoti prenovljen glede na nove trende in dostopnosti podatkov. Prenovljen je bil
tudi podatkovni model sistema. V portal so dodatno vkljuene meritve postaje ARSO in
DRSI ter nekatere druge, ki dopolnjujejo mrezo UVHVVR. Dodani so prostorski prikazi
meritev in opazovanj. Vklju€en je sistem za podporo pri izvajanju ukrepov proti pozebi in
njenih posledicah. Agrometeoroloski portal Slovenije (AGROMET) je vzpostavljen z
namenom, da ima uporabnik na enem mestu dostop do informacij, ki jih potrebuje:
podatki, prognosticna obvestila ter uporabne informacije glede na podnebne spremembe,
suse in namakanja, zato predstavlja informativno okno za prognozo $kodljivih organizmov.

ABSTRACT

The forecasting system of diseases and pests of plants as an important part of
integrated pest management

In Slovenia, forecasting plant protection service have been operating as part of public
plant health service under the frame of Administration of the Republic of Slovenia for Food
Safety, Veterinary Sector and Plant Protection (AFVSPP). The main goals are the
monitoring, observing and forecasting the occurrence of harmful organisms using
meteorological, biological and other data. On this basis, it provides the optimum time for
control of harmful organisms, informs growers and guides them to the appropriate
protection measures to limit the spread of harmful organisms. Forecasting plant protection
service is organized in five centers (Agricultural Institute of Slovenia, Institute for Hop
Research and Brewing of Slovenia and CAFS - Agricultural and Forestry Institute Nova
Gorica, Novo mesto and Maribor). The measurements from agrometeorological stations,
which are connected into the agrometeorological network of AFVSPP are the basis for the
prognostic notices at viticulture, fruit growing, hop growing, olive growing, agriculture and
horticulture. Station data and different calculations are available to users via the Slovenian
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Agrometeorological portal (AGROMET) in real time and free. In the period 2021-2022, the
portal was completely renewed according to new trends and data availability. Data model
was changed and upgraded. Measurements from ARSO and DRSI stations and some
others are also included and thereby complement network of AFVSPP. Spatial
presentation of measurements and observations is now available. Data support in frost
protection is also included. The Slovenian Agrometeorological portal has been established
with the aim of providing the user with all available data in one place, includes forecast
notifications and useful information regarding climate change, drought and irrigation and
thus represent as informational window for the weather-based prognosis of pests.

®

Digitalizacija spremljanja in napovedovanja gospodarsko pomembnih $kodljivih
Zuzelk, kot ena od resitev za nove zahteve v varstvu rastlin

Matej STEFANCIC, Nika GERZELJ, Mateja STEFANCIC
EFOS d.o.0., Razdrto 47b, SI-6225 HrusSevje (matej.stefancic@trapview.com)

V zadnjem ¢asu opazamo tri kljuéne dejavnike, ki drasti¢no spreminjajo pristop v varstvu
rastlin: 1. Zahteve povezane s trajnostjo (ter posledi¢no ukinjanjem obstojecih pripravkov),
2. Spreminjajoce klimatske razmere in s tem povezanimi boljSimi pogoji za gospodarsko
pomembne Skodljivce ter 3. Pogosti pojavi novih/invazivnih vrst $kodljivcev. Pri vseh
primerih je pomembno, da znamo na nivoju posamezne kmetije oz. pridelovalnega
zemljis¢a razumeti kdaj, kje in kako velik (¢e sploh) bo problem povezan z dolo¢enim
Skodljivcem. Na ta nacin lahko zelo ucinkovito naslovimo enega kljuc¢nih strahov
pridelovalca: "Ali sem se pravilno odlo¢il?" V prispevku bomo na treh primerih
predstavili, kako so uporabniki s pomocjo digitalnih resitev (sistemom Trapview) uspeli
nasloviti nekatere klju¢ne izzive pri spopadanju s Skodljivci. Ti primeri so: pridelava
jabolk v Franciji (pomembno zmanjSanje Skropljenj); pridelava oljk v Italiji (prehod na
nova sredstva za varstvo rastlin) ter spremljanje in napovedovanje grozdnih sukacev na
obmejnem obmocju med Slovenijo in Italijo.

ABSTRACT

Digitalization of monitoring and forecasting pest insects as one of responses to
new crop protection requirements

Three key drivers that significantly change crop protection strategies have emerged
recently: 1. Sustainability (and expired registration of some of key active ingredients), 2.
Climate changes (especially higher temperatures) that are more favorable for pest insect
development and 3. New/invasive pest insect species. In all cases it's crucial to
understand — on farm level — where, when and how big will be the pest insect problem. In
that way we can efficiently address one of the key fears of a grower: “Did | make the right
decision?”. Article will focus on three cases where users were able to successfully
address some of the key challenges related to pest insects using digital solution (Trapview
system). These examples are: apple growing in France (significant spraying application
reduction); olive production in Italy (transition to new crop protection products) and
grape/wine production in cross-border area between Slovenia and Italy (monitoring and
forecasting of grape berry moth population).
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Varstvo gozdnega drevja
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Varstvo gozdov v obmo¢nih gozdnogospodarskih nacrtih

Marija KOLSEK, Andrej BREZNIKAR, Matjaz GUCEK, Ale§ POLJANEC, Boris
RANTASA

1Zavod za gozdove Slovenije, Veéna pot 2, SI-1000 Ljubljana (marija.kolsek@zgs.si)

Slovenija ima bogato tradicijo nacrtnega upravljanja z gozdovi. Z gozdarskim
naCrtovanjem uresniCujemo cilje trajnostnega, sonaravnega in vecnamenskega
gospodarjenja z gozdovi. V letu 2021 poteka obnova obmocénih gozdnogospodarskih in
lovskoupravljavskih nacrtov. Ti nacrti bodo usmerjali razvoj slovenskih gozdov v obdobju
2021-2030. V postopku priprave nacrtov se na podlagi opisa in razvoja gozdov izvede
presoja doseganja ciljev in ucinkovitosti gospodarjenja v preteklem obdobju, opredeli se
glavne probleme pri gospodarjenju z gozdovi. Izvede se valorizacija proizvodnih,
ekoloskih in socialnih funkcij gozdov, v postopku katere se usklajuje Stevilne interese, ki
jih lastniki gozdov in druzba od gozdov pric¢akuje. Dolocijo se cilji, usmeritve in ukrepi za
nadaljnje 10-letno gospodarjenje z gozdovi. Opredelijo se nevarnosti oziroma tveganja pri
gospodarjenju z gozdovi, ki v prihodnjem desetletju lahko ogrozijo postavljene cilje.
Varstvu gozdov se v okviru gozdnogospodarskega nacrtovanja namenja vedno vedji
pomen. Potrebe druzbe po materialnih in nematerialnih dobrinah iz gozda so vse vecje, na
drugi strani pa so gozdovi vse bolj ogrozeni, v prvi vrsti zaradi podnebnih sprememb ter
zaradi povecanja obsega globalne trgovine. Varstvo gozdov je najbolj u€inkovito, Ce je
integrirano v redno gospodarjenje z gozdovi, s poudarkom na preventivnih ukrepih.
Seznam preventivnih ukrepov, ki povecujejo odpornost gozdov na pricakovane negativne
vplive je dolg, v prvi vrsti pa gre za varovanje in povecevanje biotske pestrosti na vseh
nivojih, kot je npr. oblikovanje strukturno pestrih gozdnih zgradb z rastiScu prilagojeno
drevesno sestavo in ohranjeno genetsko pestrostjo znotraj drevesne vrste, upostevajoc
spreminjanje rastiS¢nih razmer zaradi segrevanja ozracja. Potrebno je redno spremljanje
zdravja gozdov, zagotavljanje sanitarnega poseka poskodovanih dreves in  sanacijske
obnove gozdov ter intenziviranje rednega gospodarjenje z gozdovi.

ABSTRACT
Forest protection in regional forest management plans

Slovenia has a rich tradition of planned forest management. Through forestry management
planning, we achieve goals of sustainable, closed-to-nature and multifunctional forest
management. In 2021, the renewal of regional forestry and hunting management plans is
underway. These plans will guide the development of Slovenian forests in the period 2021-2030.
Forest management plans describe the state of forests and their development trends. An
assessment is made of the achievement of goals and efficiency of management in the past period,
the main problems in forest management are identified. The valorisation of the productive,
ecological and social functions of forests is being carried out, reconciling the many interests that
forest owners and society expect from forests. Objectives, guidelines and measures for further 10-
year forest management are determined. Threats and risks in forest management that may
jeopardize the set goals in the next decade are identified. Forest protection is becoming
increasingly important in the context of forest management planning. Society's needs for tangible
and intangible goods from the forest are growing, but on the other hand, forests are increasingly
endangered, mainly due to climate change and the icrease in global trade. Forest protection is
most effective when it is integrated into regular forest management, with an emphasis on
preventive measures. The list of preventive measures that increase the resilience of forests to the
expected negative impacts is long. Primarily it is about protecting and increasing biodiversity at all
levels, such as establishment of diverse forest structures with site-adapted tree composition and
preserved genetic diversity within, taking into account site changes due to global warming. It is
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necessary to regularly monitor the health of forests, ensure the sanitary felling of damaged trees
and reestablishment of forests and to intensify regular forest management.

®

Prve najdbe nekaterih bolezni gozdnega drevja v Sloveniji v obdobju 2018-2020
Nikica OGRIS, Ana BRGLEZ, Barbara PISKUR

Gozdarski institut Slovenije, Oddelek za varstvo gozdov, Veéna pot 2, SI-1000 Ljubljana
(nikica.ogris@gozdis.si)

V zadnjih letih smo zabelezili ve¢ bolezni na gozdnem drevju, ki smo jih v Sloveniji
opazili in o njih porocali prvi¢. V letu 2018 smo prvi¢ opazili rjavo pegavost bukovih
listov, ki jo povzro€a gliva Petrakia liobae. Naredili smo teste patogenosti in potrdili
patogenost glive P. liobae na listih Fagus sylvatica, F. orientalis in Quercus petraea. V
laboratoriju je gliva povzrocila nekroze tudi na listih Castanea sativa, vendar re-izolacija
glive iz listov domacega kostanja ni bila uspesna. Ugotovili smo, da ima gliva potencialno
vecji nabor gostiteljev, kot je bilo znano do sedaj. Nadalje, leta 2019 smo na Acer
pseudoplatanus prvi¢ potrdili glivo Cryptostroma corticale, ki povzroca sajasto odmiranje
skorje javorjev. S testi patogenosti smo potrdili njeno patogenost na gorskem javorju.
Ugotovili smo tudi, da gliva veliko uspesneje naseljuje tkiva tistih rastlin, ki so pod susnim
stresom. Zato lahko glivo C. corticale uvrséamo med Sibke, fakultativne patogene, ki
povzrocajo vec¢ $kode v vro¢em in suhem vremenu. Najdba glive C. corticale je pomembna
tudi zato, ker lahko povzroc¢a hud preobcutljivostni pnevmonitis pri ljudeh. Ogrozeni so
predvsem delavci, ki imajo neposreden stik z okuzenimi drevesi, t.j. gozdarji, sekaci in
delavci na zagah. Od 1990-ih do danes se je na vecji del Evrope razsiril jesenov ozig, ki ga
primarno povzroca gliva Hymenoscyphus fraxineus. V Sloveniji smo znacilne simptome
jesenovega oziga in glivo H. fraxineus potrdili leta 2006. Leta 2018 smo izvedli ponovno
vzorcenje propadajocih jesenov na petih vzorénih ploskvah, izolacijo in identifikacijo gliv
z namenom, da bi ugotovili glavne povzroditelje jesenovega oziga. Ugotovili smo, da je le
manjSi delez izolatov pripadal H. fraxineus, prevladovale so vrste iz druzine
Botryosphaeriaceae, najpogostejsi pa sta bili Diplodia fraxini in D. subglobosa, ki sta bili
obenem prvi najdbi teh gliv na velikem jesenu v Sloveniji. Rezultati Studije nakazujejo, da
je stanje propadanja jesenov sedaj posledica mnogih vpletenih gliv, kar nakazuje na
kompleksno bolezen.

ABSTRACT
First reports of some forest tree diseases in Slovenia in the period 2018-2020

In the last few years, we recorded some forest tree diseases, that were reported in
Slovenia for the first time. In 2018 leaf blotch of Fagus sylvatica caused by Petrakia liobae
was first observed. Pathogenicity tests were performed, and we confirmed the
pathogenicity of P. liobae towards Fagus sylvatica, F. orientalis, and Quercus petraea.
The fungus also caused necroses on Castanea sativa leaves in vitro, but re-isolation of
the fungus from the leaves of C. sativa was not successful. The results showed that P.
liobae has potentially greater number of hosts that was know until now. Furthermore, in
2019 we identified Cryptostroma corticale, causal agent of sooty bark disease of
Sycamore maple. With pathogenicity test we proved, that the fungus more successfully
invades tissues of Acer pseudoplatanus that are under drought stress. Therefore, C.
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corticale could be described as weak, opportunistic pathogen, that expresses itself under
hot and dry periods. First report of C. corticale in Slovenia is also important, because the
fungus can cause severe hypersensitivity pneumonitis in humans. Persons who have
intensive occupational contact with infested trees, e.g., woodsmen, foresters, and sawyers
are at particular risk. Since 1990s ash dieback has been spread to the most parts of
Europe. Ash dieback is primarily caused by the fungus Hymenoscyphus fraxineus. In
Slovenia, characteristic ash dieback symptoms and the fungus H. fraxineus was first
observed in 2006. In 2018, a thorough study was conducted to isolate, identify, and
characterize the main causal agents of ash dieback. Only a few symptomatic ash samples
yielded colonies of H. fraxineus, whereas Botryosphaeriaceae species were isolated with
a high frequency, with Diplodia fraxini and D. subglobosa as the dominant species. Both
species were reported for the first time on European ash in Slovenia. The results suggest
that current ash dieback is a result of coinfections by multiple pathogens suggesting a

complex disease.

Najpogosteje izolirane vrste gliv v lesu odmrlih vej mladih gorskih javorov in vpliv
nekaterih na Eutypella parasitica

Ana BRGLEZ, Barbara PISKUR, Nikica OGRIS

Gozdarski institut Slovenije, Oddelek za varstvo gozdov, Vecna pot 2, SI-1000 Ljubljana,
Slovenija (ana.brglez@gozdis.si)

Eutypella parasitica R. W. Davidson and R. C. Lorenz je povzrociteljica javorovega raka,
unicujoce bolezni javorov v Evropi in Severni Ameriki. Gliva E. parasitica verjetno okuzi
deblo gostitelja skozi odmrle veje ali rane v skorji. Zaradi morebitnega vpliva glivne
zdruzbe na okuzbo in razrast E. parasitica smo na petih vzor¢nih lokacijah v okolici
Ljubljane preucili sestavo gliv v lesu odmrlih vej gorskega javora (Acer pseudoplatanus
L.). Izvedli smo izolacije gliv v Ciste kulture iz lesa v zunanjem delu odmrle veje in iz
razbarvanega lesa v deblu, ki je izviral iz odmrle veje. Ciste kulture smo razvrstili v
morfotipe in izbrali po eno reprezentativno kulturo na morfotip za nadaljnjo molekularno
dolocitev. V Sirokem spektru gliv smo najpogosteje izolirali: Eutypa maura (Fr.) Sacc.,
Eutypa sp. Tul. and C. Tul., Fusarium avenaceum (Fr.) Sacc., Neocucurbitaria acerina
Wanas., Camporesi, E.B.G. Jones and K.D. Hyde in E. parasitica. V raziskavi smo
preverjali razlike v pestrosti glivnih vrst med razliénimi lokacijami in debelinami ve;.
Analizirali smo tudi podobnost glivnih zdruzb med razli¢nimi vzorénimi lokacijami in med
razliénimi mesti izolacije. Eutypella parasitica je bila izolirana iz vzorcev z vseh petih
vzorénih lokacij, kljub temu, da so bili primeri javorovega raka opaZeni le na treh
lokacijah, kar kaze na morebitne asimptomatske okuzbe. V nadaljevanju smo izmerili tudi
vpliv najpogostejsih vrst gliv v lesu odmrlih vej gorskega javora na rast glive E. parasitica
v Cisti kulturi in ugotavljali njihov morebitni antagonizem. Na podlagi izracuna
antagonisticnega indeksa in uspeSnosti reizolacij iz interakcijske cone smo ugotavljali
potencial opazovanih antagonistov, kot mozne bioloske kontrole javorovega raka. Med
zanimivejSe izzivalne izolate lahko uvrstimo glivo Neonectria sp. Wollenw., ki se je
izkazala za enega vecjih inhibitorjev rasti E. parasitica. Obetaven pa je tudi rezultat
neuspesnih reizolacij E. parasitica iz interakcijske cone. Z dodatnimi poskusi bi lahko
podali trdnejSe zakljucke o medsebojnemu delovanju in ué¢inkovanju vrst.

ABSTRACT
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Frequently isolated fungi in wood of dead branches of young sycamore maple and
the influence of some on Eutypella parasitica

Eutypella parasitica R. W. Davidson and R. C. Lorenz is the causative agent of Eutypella
canker of maple, a destructive disease of maples in Europe and North America. The
fungus E. parasitica infects the trunk probably through a branch stub or bark wound.
Because the fungal community may have an impact on infection and colonization by E.
parasitica, we investigated the composition of fungi colonizing wood of dead branches of
sycamore maple (Acer pseudoplatanus L.) in five sampling sites near Ljubljana. Isolations
were made from the wood in the outer part of dead branches and from discoloured wood
in the trunk that originated from a dead branch. Pure cultures were divided into
morphotypes, and one representative culture per morphotype was selected for further
molecular identification. The most frequently isolated species in a broad spectrum of fungi
were Eutypa maura (Fr.) Sacc., Eutypa sp. Tul. and C. Tul., Fusarium avenaceum (Fr.)
Sacc., Neocucurbitaria acerina Wanas., Camporesi, E.B.G. Jones and K.D. Hyde and E.
parasitica. In this study, we analysed differences in species diversity between the
sampling sites and between the branch thickness classes. Furthermore, we analysed
similarity of fungal communities between the sampling sites and between the isolation
sources. Eutypella parasitica was isolated from all five investigated sampling sites,
although Eutypella cankers were observed in only three sampling sites, indicating the
possibility of asymptomatic infection. Furthermore, we tested the most frequently isolated
fungi from the wood of the dead branches of A. pseudoplatanus in dual cultures to
evaluate their in vitro antagonistic activity against E. parasitica. Based on calculating an
index of antagonism and re-isolations success from the interaction zone the potential of
the observed antagonists as a possible biocontrol of Eutypella canker of maple was
discussed. Neonectria sp. Wollenw. is one of the most interesting challenge isolate which
has been shown to be a good inhibitor of E. parasitica growth and especially successful in
the interaction zone. Further experiments would provide stronger conclusions about the
interactions and effects of species.

Susenje orehov — iskanje vzrokov in verifikacija molekularne metode za doloc¢anje
Geosmithia morbida v razliénih tipih vzorcev

Andreja KAVCIC, Tagja CVELBAR, Zina DEVETAK, Nikica OGRIS, Barbara PISKUR

Gozdarski institut Slovenije, Oddelek za varstvo gozdov, Vec¢na pot 2, SI-1000 Ljubljana
(andreja.kavcic@gozdis.si)

Zadnja leta v Sloveniji opazamo suSenje orehov (Juglans spp.), ki se zane s suSenjem
posameznih poganjkov in vej in postopoma zajame celo kroSnjo. Drevesa se v vecini
primerov posusijo v le nekaj letih. Simptomi so zelo podobni tistim, ki jih povzroca
bolezen tisoCerih rakov, nevarna bolezen orehov, ki je posledica napada podlubnika
Pityophthorus juglandis (orehov vejni lubadar) in okuzbe z glivo Geosmithia morbida.
Tako gliva kot podlubnik, ki je njen prenaSalec (vektor), sta karantenska Skodljiva
organizma za Unijo, uvrS¢ena v prilogo II, del B Izvedbene uredbe Komisije (EU)
2019/2072. Bolezen tisocerih rakov izvira iz ZDA, kjer povzroca obsezno susenje razli¢nih
vrst orehov in s tem veliko gospodarsko Skodo. Za bolezen so dovzetni orehi (Juglans spp.)
in oreskarji (Pterocarya spp.). Bolezen je bila leta 2013 najdena v Italiji, v Beneciji, kjer je
povzrocila susenje navadnega oreha (J. regia) in ¢rnega oreha (J. nigra). Bolezen se Siri

92



Izviecki referatov 15. slovenskega posvetovanja o varstvu rastlin z mednarodno udelezbo
Portoroz 2022

proti jugu in na zahod in je prisotna ze v vec italijanskih pokrajinah. Podlubnik pa je bil
najden tudi v pasteh v Furlaniji Julijski Krajini, ki meji na Slovenijo. V Sloveniji izvajamo
vsakoletne programe preiskav za ugotavljanje navzocnosti bolezni tisocerih rakov, oz. G.
morbida in P. juglandis. Na celotnem slovenskem ozemlju izvajamo vizualne preglede z
vzoréenjem gostiteljskih rastlin, na obmocjih ob slovensko-italijanski meji pa uporabljamo
tudi feromonske pasti. Pri diagnostiki G. morbida izvajamo izolacijo glive v ¢isto kulturo
in morfolosko identifikacijo, rezultat pa potrdimo z molekularnimi tehnikami. V 2021 smo
v Laboratoriju za varstvo gozdov zaceli z vpeljevanjem molekularne metode za hitro
zaznavanje G. morbida s konvencionalnim PCR, povzeto po Moore in sod. (2019), ki bo
omogocala hitrejSo detekcijo glive direktno iz okuzenega rastlinskega materiala ali
vektorja. V prispevku predstavljamo preliminarne rezultate dosedanjih analiz, izvedenih v
sklopu programov preiskav in strokovnih nalog zdravstvenega varstva rastlin, ter
verifikacije molekularne metode za zaznavanje G. morbida v razli¢nih tipih vzorcev.

ABSTRACT

Dieback of walnuts — searching for its causes and the verification of a molecular
method for the detection of Geosmithia morbida in different types of samples

In recent years, we are witnessing dieback of walnuts (Juglans spp.). The process begins
with death of individual twigs and branches, which spreads to the larger branches and
gradually to the whole crown. Trees usually die in just a few years. The symptoms are
almost identical to those developed by the thousand cankers disease, a dangerous
disease of walnuts, caused by a bark beetle Pityophthorus juglandis (walnut twig beetle)
and a fungus Geosmithia morbida. According to the new plant health law, both organisms
are designated quarantine pests and are listed in Annex Il, Part B of the Commission
Implementing Regulation (EU) 2019/2072. Thousand cankers disease originates from the
USA, where it has been causing widespread walnut tree mortality and significant
economic losses. It affects different species of walnuts and wingnuts (Pterocarya spp.). In
2013, the disease was reported from ltaly. It was discovered in the Veneto region, where it
caused dieback of black walnut (J. nigra) and English walnut (J. regia). The disease has
spread towards the South and West and is now present in several Italian regions. P.
Jjuglandis was found also in traps in Friuli Venezia Giulia, which borders Slovenia. In
Slovenia, we perform survey programmes for thousand cancers disease and its causative
agents, P. juglandis and G. morbida, since 2015. We carry out visual surveys across the
Slovenian territory and use pheromone traps in the areas bordering ltaly. For the
identification of G. morbida we apply morphological analysis. In 2021, the Laboratory for
Forest Protection has introduced a molecular method for rapid detection of G. morbida
using conventional PCR. The method was adopted from Moore et al. (2019) and it allows
the identification of the fungus directly from plant material or its vector. Preliminary results
of the analyses and verification of the new molecular method for the detection of. G.
morbida are presented in the article.

Koli¢inska napoved sanitarne se¢nje navadne smreke zaradi napada podlubnikov v
Sloveniji

Maarten de GROOT, Nikica OGRIS
Oddelek za varstvo gozdov, Gozdarski institut Slovenije, Vec¢na pot 2, SI-1000 Ljubljana

(maarten.degroot@gozdis.si)
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Osmerozobi smrekov lubadar (Ips typographus L.) je gozdni Skodljivec, nagnjen k
namnozitvam, ki je zaradi vse vecjih vremenskih ekstremov v zadnjih desetletjih povzrocil
veliko Skode na navadni smreki (Picea abies (L.) H. Karst.). Za namen ustrezne
pripravljenosti na njegove prenamnozitve je pomembno predvideti koli¢ino in prostorsko
razporeditev poskodovanih dreves. V §tudiji smo razvili model za napoved sanitarne seénje
navadne smreke zaradi podlubnikov. Uporabili smo ¢asovno serijo podatkov o sanitarni
secnji zaradi podlubnikov od leta 1996 do 2020. Za pojasnjevalne spremenljivke smo
uporabili tla, lego, podnebje, naklon terena in poSkodovanost dreves v preteklem letu.
Model, ki smo ga razvili, je pokazal, da sanitarna se¢nja negativno korelira z naklonom
secnje je vecja na bolj plitkih tleh), delezem nasicenosti tal z bazami in standardiziranim
padavinskim indeksom (SPI) (manj sanitarne secnje je na vlaznih tleh). Po drugi strani pa s
sanitarno sec¢njo pozitivno korelirajo spremenljivke: kationska izmenjevalna kapaciteta tal,
temperatura, sanitarna secnja zaradi podlubnikov in drugih abiotskih dejavnikov ter lesna
zaloga smreke. Model ima R? vrednosti 0,38. Model lahko uporabimo za napovedovanje
koli¢ine sanitarne secnje navadne smreke zaradi podlubnikov v naslednjem letu in za
izpopolnitev zemljevida tveganja za prihodnje leto, ki ga lahko uporabimo za nacrtovanje
gospodarjenja z gozdovi in ekonomsko napoved donosa gozda.

ABSTRACT

Quantitative prediction of the sanitary felling of Norway spruce because of bark
beetles in Slovenia

The European spruce bark beetle (Ips typographus L.) is an eruptive forest pest which
made a lot of damage to Norway spruce (Picea abies (L.) H. Karst.) in the last decades
because of increasing climatic extremes. In order to anticipate these outbreaks, it is
important to predict a quantity and spatial distribution of damaged trees. In this study we
developed a prediction model for the sanitary felling of Norway spruce because of bark
beetles. We used a time series of sanitary felling of Norway spruce because of bark
beetles from 1996 to 2020. For the explanatory variables we used soil, site, climate,
geographic and tree damage in the previous year. The model we developed showed that
the sanitary felling was negatively correlated with the slope (in more straight land there is
a larger amount of sanitary felling), soil depth (less soil depth has a larger amount of
sanitary felling), soil cation exchange capacity, and SPI (less sanitary felling in wet years).
On the other hand, soil base saturation percentage, temperature, sanitary felling because
of bark beetles, and other abiotic factors and the wood stock of spruce positively
correlated with the sanitary felling. The model had an R? of 0.38. The model can be used
for predicting the amount of sanitary felling of Norway spruce due to bark beetles and
refine a risk map for the next year which could be used for forest management planning
and the economical prediction within yield.

Ocenjevanje ucinkovitosi razlicnih pasti za spremljanje vrst iz rodu Agrilus v
hrastovih gozdovih Slovenije

Eva GROZNIK!, Tine HAUPTMAN?Z, David WILLIAMS?, Maarten DE GROOT*

'Diplomirana inZenirka gozdarstva (VS), Litijska cesta 16, 1275 Smartno pri Litiji
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Biotehniska fakulteta, Oddelek za gozdarstvo in obnovljive gozdne vire, Veéna pot 83,
1000 Ljubljana

3Forest research, Alice Holt Lodge, Farnham, Surrey GU10 4LH, United Kingdom
4Gozdarski institut Slovenije, Veéna pot 2, 1000 Ljubljana (maarten.degroot@gozdis.si)

Rod Agrilus (Coleoptera, Buprestidae) je najobseznejsi rod, v katerega spadajo tudi
ekonomsko pomembne vrste, kot sta Agrilus planipennis in Agrilus anxius. Zgodnje
zaznavanje invazivnih in $kodljivih vrst je pomembno za pravocasno ukrepanje,
omejevanje Sirjenja ali zatiranje Skodljivcev. Za hitro detekcijo in posledi¢no pravocasno
ukrepanje, so potrebne uéinkovite metode spremljanja ciljnih vrst. Izkazalo se je, da je
uporaba pasti najucinkovitejSa metoda spremljanja vrst iz rodu Agrilus, potrebno pa je
raziskati kateri tip pasti je najbolj§i. Z raziskavo zelimo ugotoviti, katera izmed dveh tipov
pasti, zelena lepljiva prizmaticna ali zelena vec lijakasta past, je bolj ustrezna na nasem
obmocju. V okolici Ljubljane smo v pretezno hrastov sestoj postavili pet zelenih lepljivih
prizmati¢nih in pet zelenih ve¢ lijakastih pasti. Pasti so bile postavljene v srednji del
krosenj na son¢no ali polsen¢no lego. Kontrola in pobiranje vzorcev se je izvajala vsaka
dva tedna, in sicer od 26. 5. do 31. 8. 2021. Ulov je bil determiniran v laboratoriju. Ulovili
smo osem razlicnih vrst iz rodu Agrilus, in sicer A. angustulus, A. biguttatus, A.
convexicollis, A. laticornis, A. obscuricollis, A. olivicolor, A. sulcicollis in A. hastulifer.
NajstevilénejSa je bila vrsta 4. laticornis, ki je predstavljala 43,98% vseh ulovljenih
osebkov iz rodu Agrilus, sledili sta ji vrsti 4. olivicolor s 28,22% in A. obscuricollis s
12,86%. Vecino ulovljenih Agrilus osebkov je bilo v zelenih ve¢ lijakastih pasteh, in sicer
priblizno dva in polkrat ve¢, kot v zelenih lepljivih prizmati¢nih pasteh. Ugotovljena je
tudi razlika v vrstni pestrosti med uporabljenima tipoma pasti. V zelene ve¢ lijakaste pasti
smo ujeli sedem razli¢nih Agrilus vrst, v zelene lepljive prizmati¢ne pasti pa pet.

ABSTRACT

Evaluating the efficiency of different trap types for capturing Agrilus spp. in
Slovenian oak forests

The genus Agrilus (Coleoptera: Buprestidae) is the largest genera, and includes several
economically important species, such as Agrilus planipennis and Agrilus anxius. Early
detection of invasive and harmful species is necessary for initiating prompt action,
containment, or eradication programmes. Therefore, effective pest surveillance and
monitoring methods are needed for early detection and instigating subsequent action. For
Agrilus species it is known that a variety of trapping approaches are efficient, however
evaluation of which trap is best is much needed. The aim of this current research was to
study the efficiency of two trap types in Slovenia: the green sticky prismatic trap and the
green multi-funnel trap. Five green sticky prismatic traps and five green multi-funnel traps
were established in a predominantly oak forest stand in Ljubljana. The traps were placed
in the middle part of the canopy in a sunny or semi-shaded position. Sample collection
was carried out every two weeks from 26. 5. till 31. 8. 2021. Catches were checked in the
laboratory. In total eight different species of Agrilus were caught: A. angustulus, A.
biguttatus, A. convexicollis, A. laticornis, A. obscuricollis, A. olivicolor, A. sulcicollis and A.
hastulifer. The most abundant species was A. laticornis, which accounted for 43. 98% of
all Agrilus specimens, followed by A. olivicolor with 28. 22% and A. obscuricollis with 12.
86%. The majority of Agrilus specimens caught were in green multi-funnel traps,
approximately two and a half times more than Agrilus specimens caught in green sticky
prismatic traps. There was also a difference in species diversity between the trap types.
Furthermore, the multi-funnel traps had seven different species of Agrilus, and five in the
green sticky prismatic traps.
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Nauki in izku$nje simulacijske vaje »Jesenov krasnik 2020«

Barbara PISKUR', Marija KOLSEK?, Maarten de GROOT', Andreja KAVCIC', Nikica
OGRIS', Matevz TRIPLAT?
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2Zavod za gozdove Slovenije, Ve¢na pot 2, SI-1000 Ljubljana

30ddelek za gozdno tehniko in ekonomiko, Gozdarski institut Slovenije, Ve¢na pot 2, SI-
1000 Ljubljana

Pripravljenost Slovenije na morebitne izbruhe novih in Se posebej nevarnih tujerodnih
organizmov, t.i. karantenskih $kodljivih organizmov (KSO), v slovenskih gozdovih sloni
na terenski mrezi gozdarjev in spremljanju zdravja gozdov, dostopni in odzivni
diagnosti¢ni infrastrukturi, ozaves¢anju in vkljucevanju SirSe javnosti ter uradnem nadzoru.
V primeru pojava KSO v slovenskih gozdovih pa bo nujen tudi hiter in usklajen odziv.
Sanacija izbruha KSO v gozdarstvu je lahko zahtevna, obsezna, dolgotrajna in vkljucuje
ekstremne ter tezko izvedljive postopke, ki se v gozdarski praksi ne uporabljajo rutinsko.
Za ucinkovito in korektno izvedbo ukrepov je nujna vkljucenost ustrezno usposobljenih in
informiranih izvajalcev del. Za ucinkovito opravljeno delo je nujna tudi vnaprej
pripravljena baza ustreznih izvajalcev in seznami potrebne opreme in sredstev. V letu 2020
smo zato organizirali simulacijsko vajo, s katero smo simulirali korake sporocanja, hitrega
odzivanja, ukrepanja na terenu in koordinacije z vsemi vpletenimi na hipoteticnem primeru
najdbe KSO v gozdnem sestoju v Sloveniji. Kot modelni organizem smo izbrali hros¢a
Agrilus planipennis (jesenov krasnik), ki je z evropsko zakonodajo na podrocju zdravja
rastlin uvr$éen tudi med prednostne Skodljive organizme. Identificirali smo izzive in
omejitve pri hitrem odzivanju ter podali nekatere resitve za ucinkovito izvajanje ukrepov
izkoreninjenja v primeru pojava KSO v slovenskih gozdovih.

ABSTRACT
Lessons learned at the simulation exercise “Emerald ash borer 2020”

Slovenia's readiness for possible outbreaks of new and especially dangerous alien pests
and diseases, quarantine organisms, in Slovenian forests is based on the network of
foresters and monitoring of forest health, accessible and responsive diagnostic
infrastructure, raising awareness and involvement of the general public and official control.
In the case of an outbreak of quarantine organism in Slovenian forests, a rapid and
coordinated response will be necessary. Dealing with an outbreak of a quarantine
organism in forestry is demanding, extensive, time-consuming and can involve extreme
and difficult procedures that are not routinely used in forestry practice. The effective and
correct implementation of measures requires the involvement of properly trained and
informed contractors. A pre-prepared database of contractors and lists of necessary
equipment and resources are also necessary for efficient work. In 2020, we therefore
organized a simulation, where we simulated the steps of communication, rapid response,
field action and coordination with all involved in the hypothetical case of finding quarantine
organism in a forest stand in Slovenia. As a model organism a beetle Agrilus planipennis
was chosen, which is also included in the list of EU-priority pests. Challenges and
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limitations were identified, and some solutions were provided for the efficient
implementation of measures to eradicate quarantine organism in Slovenian forests.

®

Vkljucevanje javnosti v zgodnje zaznavanje $kodljivih tujerodnih organizmov —
primer projekt LIFE ARTEMIS

Simon ZIDAR, Nikica OGRIS, Andreja KAVCIC, Barbara PISKUR, Maarten DE
GROOT

Gozdarski institut Slovenije, Oddelek za varstvo gozdov, Veéna pot 2, SI-1000 Ljubljana
(simon.zidar@gozdis.si)

Skodljivi tujerodni organizmi v zadnjih desetletjih zaradi naracajoge globalne trgovine in
podnebnih sprememb predstavljajo vedno vedji problem in groznjo razlicnim
ekosistemom, tudi gozdovom. Da bi lahko preprecili oz. zmanjsali potencialno $kodo, ki jo
te vrste lahko povzrocijo, je zelo pomembno, da vrste zaznamo ¢im prej, ko pridejo na
novo obmogdje, in takoj ukrepamo. Le s hitrim odzivanjem je namre¢ mogoce ucinkovito
obvladovanje invazivnih tujerodnih vrst in z razmeroma majhnimi sredstvi. Kapacitete
strokovnih sluzb v gozdarstvu za zgodnje odkrivanje nevarnih $kodljivih organizmov so
omejene. VkljuCevanje splosne javnosti v okviru t. i. ljubiteljske znanosti lahko pomembno
prispeva k uspehu delovanja sistema zgodnjega odkrivanja Skodljivih organizmov in
hitrega odzivanja nanje. V sklopu projekta LIFE ARTEMIS - Osvescanje, usposabljanje in
ukrepanje za invazivne tujerodne vrste v gozdu (2017 — 2020) smo razvili spletno in
mobilno aplikacijo Invazivke (www.invazivke.si), ki je javno dostopna in omogoca
enostavno sporocanje opazanj invazivnih tujerodnih vrst, nevarnih za naSe gozdove. S
pomocjo tako pridobljenih podatkov lahko spremljamo Sirjenje v Sloveniji Ze prisotnih vrst
in zaznavamo nove vnose potencialno nevarnih skodljivih organizmov. Zbiranje podatkov
v Invazivke je osredotoCeno na invazivne tujerodne vrste, ki so bile na osnovi izbranih
kriterijev in izkusenj v tujini uvrs¢ene na opozorilni seznam invazivnih tujerodnih vrst v
gozdovih v Sloveniji. Na ta seznam je uvrScenih 58 vrst rastlin, 7 vrst sesalcev, 14 vrst
zuzelk ter 14 vrst gliv in fitoftor; od tega je 5 vrst zuzelk ter 7 vrst gliv in fitoftor v
predpisih s podrocja zdravstvenega varstva rastlin opredeljenih kot karantenske vrste. V
Casu trajanja projekta, med majem 2017 in koncem oktobra 2020, je bilo v sistemu
Invazivke zabelezenih 17.628 podatkov oz. opazanj; od tega 79,1 % za rastline, 6,1 % za
zuzelke in 3,8 % za glive. Karantenskih $kodljivih organizmov nismo zaznali. Skupno je
podatke sporocilo 423 uporabnikov sistema. Ljubiteljska znanost je pomemben podporni
element sistema zgodnjega obvesc¢anja o novih tujerodnih Skodljiveih in boleznih, ki bi
lahko ogrozili nase gozdove. Za uspesno vkljucevanje javnosti pa je nujno redno
osvescanje in usposabljanje prostovoljcev.

ABSTRACT

Citizen science and the early detection of invasive alien pests and diseases -
example of LIFE ARTEMIS project

Harmful alien organisms are posing an increasing problem in recent decades due to
growing global trade and climate change and are threatening various ecosystems,
including forests. To prevent or reduce the potential damage of these plant pests, it is very
important to detect the species as soon as it arrives in new area and take immediate
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action. Only with rapid response it is possible to manage it effectively and with relatively
small resources. The capacity of professional forestry services for the early detection of
harmful pests and diseases is limited. Involvement of the public in the context of so-called
citizen science can make an important contribution to the success of the early detection
system for plant pests and rapid response. As part of the LIFE ARTEMIS project -
Awareness, training and measures on invasive alien species in forests (2017 - 2020), we
developed a web and mobile application “Invazivke” (www.invazivke.si), which is publicly
available and allows easy reporting of observations of invasive alien species, dangerous
to our forests. With the help of the data obtained, we can monitor the spread of species
already present in Slovenia and detect new arrivals of potentially dangerous pests. Data
collection is focused on invasive alien species, which were included in the warning list of
invasive alien species for Slovenian forests on the basis of selected criteria and
experience from abroad. This list includes 58 species of plants, 7 species of mammals, 14
species of insects and 14 species of fungi and phytophthora; of which 5 species of insects
and 7 species of fungi and phytophthora are defined as quarantine species in plant health
regulations. During the project, between May 2017 and the end of October 2020, 17,628
data were recorded in the “Invazivke” system; of which 79.1 % for plants, 6.1 % for insects
and 3.8 % for fungi. No quarantine pests were detected. In total, 423 users of the system
submitted the records. Citizen science is an important supporting element of the early
warning system for new pests and diseases that could threaten our forests. However,
regular public awareness and training of volunteers is essential for successful public
involvement.
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Varstvo vinske trte
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U¢inkovitost delovanja avtonomnega modularnega sistema pri izvajanju procesa
nanasanja Skropilne brozge v vinogradu

Peter BERK !, Mario LESNIK', Matej SECNIK?

"Univerza v Mariboru, Fakulteta za kmetijstvo in biosistemske vede, Pivola 10, SI-2311
Hoce (peter.berk@um.si)
*Univerza v Ljubljani, Fakulteta za strojni§tvo, Askeréeva c. 6, SI-1000 Ljubljana

Avtonomni modularni sistem name$¢en na konvencionalnem prototipu prsilnika, ki deluje
na principu pulzno Sirinskega krmiljenja elektromagnetnih ventilov predstavlja
najsodobnejSo tehnologijo za izvajanje kontroliranega nanasanja Skropilne brozge, brez
spreminjanja operativnih parametrov prSilnika (npr. tlak pri Skropljenju, velikost Sobe). V
skladu z naceli preciznega vinogradnistva, predstavlja pulzno Sirinsko krmiljenje primarno
tehnologijo, ki omogoc¢a nanaSanje potrebne koli¢ine Skropilne brozge izkljuéno na ciljne
povrsine vinske trte brez spreminjanja spektra velikosti kapljic in omogoca enakomerno
kakovost depozita ter zmanjSanje odnasanja kapljic Skropilne brozge izven ciljnih povrsin
(t.i. drift). V vinogradu smo skozi celotno sezono Skropljenja v letu 2021 testirali
avtonomni aksialni prototip prSilnika na katerega smo namestili avtonomni modularni
sistem z omogocenim pulzno $irinskim krmiljenjem Skropilne brozge. Testirali smo dva
nacina delovanja prototipa prsilnika, in sicer avtonomnega (zvezno krmiljenje delovnega
cikla (DC: od 0 do 100 %)) ter konvencionalnega (Soba popolnoma odprta ves cas), pri
enakomerni delovni hitrosti prsilnika 6 kmh™'. Primerjali smo porabljeno koli¢ino FFS
(fitofarmacevtskih sredstev) izrazeno v odstotkih med avtonomnim in konvencionalnim
nac¢inom delovanja prSilnika skozi individualne Sobe na prsilniku. Ugotovili smo, da je
znasSal najvecji prihranek Skropilne brozge 69,8 %, skozi individualno Sobo ob razvojnem
stadiju (5 listov) vinske trte. Pridobili smo tudi podatke glede vpliva avtonomnega nanosa
na pojav bolezni (stopnjo napada na listju in grozdju izrazena v odstotkih) in na visino in
kakovost pridelka v dveh vinogradih s klasi¢no gojitveno obliko.

ABSTRACT

Efficiency of operation of an autonomous modular system in carrying out the spray
mixture process in vineyard

Autonomous modular system mounted on a conventional sprayer prototype operating on
the principle of pulse-width modulation control of electromagnetic valves represents state-
of-the-art technology for implementation controlled application of spray mixture without
changing the operating parameters of the sprayer (eg spray pressure, nozzle size). In
accordance with the principles of precision viticulture the pulse-width modulation control is
the primary technology which allows the application of the required amount of spray
mixture exclusively to the target areas of the vine without changing the droplet size
spectrum and allows for even deposit quality and reducing the drift outside the target
areas. In the vineyard, we tested an autonomous axial sprayer prototype throughout the
entire spraying season in 2021 on which we have installed an autonomous modular
system with enabled pulse-width control. We tested two modes of operation of the sprayer
prototype, namely autonomous (continuous duty cycle control (DC: 0 to 100%)) and
conventional (nozzle fully open at all time), at a steady spray speed of 6 kmh'. We
compared the amount of PPP expressed as a percentage between autonomous and
conventional mode of operation of the sprayer through individual nozzles on the sprayer.
We found that the maximum saving of the spray mixture was 69.8%, through an individual
nozzle at phenological stage (5 leaves) of the vine. We also obtained data on the
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influence of autonomous application on the occurrence of the disease (rate of attack on
leaves and grapes expressed as a percentage) and on the height and quality of the crop
in the two vineyards with a classic cultivation form.

®

Novi na¢ini obvladovanja esce ali kapi vinske trte

Leonida LESNIK, Joze MIKLAVC, Bostjan MATKO, Miro MESL, Urska SKRABAR,
Evgen PULKO, Marjeta MIKLAVC, Roman STABUC, Marko BREZNIK, Tanja
VAUPOTIC

Kmetijsko gozdarska zbornica Slovenije, Kmetijsko gozdarski zavod Maribor, Vinarska
ulica 14, 2000 Maribor (leonida.lesnik@kmetijski-zavod.si)

Kap vinske trte ali esca postaja v vinogradih severovzhodne Slovenije velik problem.
Odstotek okuzenih trt v nekaterih vinogradih z obcutljivimi sortami ('Sauvignon', 'Laski
rizling', 'Sipon') presega 5 %. Priporodeni ukrepi za prepredevanje irjenja esce so:
razkuzevanje orodja pri rezi, loceno obrezovanje obolelih trsov, ki smo jih predhodno
oznacili, premazovanje vecjih odprtih ran po rezi, pomlajevanje obolelih trsov (izrezovanje
obolelega dela trsa), odstranjevanje obolelih trsov in ostankov obolelih trsov iz vinograda
ter njihovo unicenje. Ucinkovitega ukrepa za zatiranje ter uspesno prepreéevanje pojava in
Sirjenja te bolezni v starejSih vinogradih pa Se ne poznamo. Z namenom preucevanja novih
metod za preprecevanje pojava in Sirjenja esce izvajamo vecletni poskus v vinogradu STS
Ivanjkovci na sorti 'Sauvignon', ki se je zacel jeseni leta 2019 in se bo nadaljeval vsaj Se v
letu 2022. V poskusu se izvajajo razlicni nacini izrezovanja okuzeni delov trsov;
dendrokirurgija (izrezovanje celotnega trhlega dela stebla) in penetracija (navpicni rez v
glavi trsa) brez premaza in s kombinacijo premaza antagonisti¢nih gliv, ki zmanjSujejo in
preprecujejo vdor, rast in razvoj lesnih gnilozivk v zivem lesu. Ker se bolezen pojavlja v
kroni¢ni in akutni obliki, je pomembno veéletno spremljanje in opazovanje poskusa.
Septembra 2019 smo v vinogradu izmed 321 trsov z razlicnimi barvami oznacili in nato
tretirali 54 trsov okuzenih z esco. V naslednjem letu smo poskus prvi¢ ocenili in ugotovili,
da si je od 54 trsov skupno opomoglo 24 trsov, znake esce je imelo Se 26 trsov in Stirje trsi
so popolnoma propadli. Prav tako smo pregledali neoznacene trse in odkrili 25 na novo
okuzenih. V letu 2021 smo ponovno ocenili 49 trsov in pregledali neoznacene trse. Od 49
trsov si je skupno opomoglo 22 trsov, znake esce je imelo Se 24 trsov in trije trsi so
popolnoma propadli. Odkrili smo tudi 73 na novo okuZzenih trsov.

ABSTRACT
New methods to control esca also called grapevine measles

Grapevine measles or esca is becoming a major problem in the vineyards of northeastern
Slovenia. The percentage of vines infected in certain vineyards with susceptible varieties
("Sauvignon", "ltalian riesling", "Furmint") exceeds 5 %. Recommended measures to
prevent the spread of esca are: disinfection of tools, separate pruning of diseased cane
that have previously been labelled, coating of large open wounds after pruning,
rejuvenation of diseased cane (cutting out the diseased part of th e cane), removal of
diseased cane and remnants of diseased cane from the vineyard and their destruction.
However, we do not yet know an effective measure to suppress and successfully prevent
the occurrence and spread of this disease in older vineyards. In order to study new
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methods to prevent the occurrence and spread of esca, we are conducting a multi-year
experiment in the vineyard STS lvanjkovci on the variety "Sauvignon”, which started in
autumn 2019 and will continue at least in 2022. The experiment is carried out with various
methods of cutting out infected parts of the cane - cutting out the entire necrotic part of the
stem or vertical incision in the head of the cane. Both vine surgeries were without coating
or combine with a coating of antagonistic fungi that reduce and prevent the intrusion,
growth and development of wood rot in live wood. As the disease occurs in chronic and
acute form, it is important to monitor and observe the experiment for several years. In
September 2019, 54 esca-infected canes were marked with different colours and treated
in the vineyard of 321 canes. Over the next year, we assessed the experiment for the first
time and found out that of the 54 canes, 24 were recovered in total, 26 canes were
infected and four canes completely collapsed. We also examined unmarked canes and
discovered 25 newly infected. In 2021, we re-evaluated 49 canes and examined
unmarked canes. Of the 49 cane, 22 were recovered in total, 24 canes were infected and
three canes completely collapsed. We also discovered 73 newly infected canes.

®

Moznosti obvladovanja bolezni lesa vinske trte z uporabo vodikovega peroksida

Ivan ZEZLINA, Julija DARIZ, Branko CARLEVARIS, Matej VRCON, Ales KRECIC,
Andreja SKVARC

KGZS - Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, SI-5000 Nova Gorica
(ivan.zezlina@go.kgzs.si)

Bolezni lesa vinske trte so mo¢no razsirjene v vseh vinorodnih dezelah po svetu. V
starej$ih vinogradih se pojavljajo in predstavljajo resen problem tri glavni tipi glivi¢nih
obolenj lesa: kap vinske trte (ESCA), Eutipoza (Eutypa dieback) in propadanje zaradi gliv
iz rodu Botryosphaeria (Botryosphaeria dieback). V mladih vinogradih in trsnicah pa sta
prisotni zlasti Petrijeva bolezen (Petri disease) in ¢rna noga (Black foot disease). Zmanjsan
pridelek in odmiranje okuzenih trt se odrazata v veliki gospodarski §kodi, za preprec¢evanje
katere Se ne poznamo celostne in povsem ucinkovite resitve. V letih od 2018 do 2021 smo
v vinogradu v Vipavski dolini, kjer smo v prej$njih letih zaznali pojav bolezni lesa vinske
trte, za namene njihovega obvladovanja analizirali ucinkovitost inovativnhe metode
vbrizgavanja vodikovega peroksida (H20). V zdrave dele debla obolelih trt smo izvrtali
luknjo in vanjo vbrizgali raztopino vodikovega peroksida, da pride preko prevodnega
sistema v stik s patogenimi glivami v delih okuZzenega lesa. Poskus je bil zastavljen na
sortah barbera, refosk, rebula, zelen, pinela in malvazija. Vsako leto smo ocenili in
evidentirali zdravstveno stanje trt v vinogradu in spremljali njihov odziv po opravljenem
treniranju z vodikovim peroksidom. Delez obolelih trt je bil med sortami razli¢en. V
prispevku so predstavljeni rezultati poskusa in druge mozne strategije omejevanja bolezni
lesa vinske trte.

ABSTRACT

Control possibilities of grapevine trunk diseases with the use of hydrogen peroxide
Grapevine trunk diseases, which are widespread in the main grapevine growing regions of
the world and pose a serious problem in adult vineyards, include three main types: esca

decline, Eutypa dieback and Botryosphaeria dieback. Petri disease and Black foot disease
are mostly detected in young vineyards and nurseries. No completely effective solution is
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currently available to reduce severe economic damage these fungal pathogens cause due
to reduced yields and shortened life span of the vines. Hydrogen peroxide (H202) trunk
injections, an innovative technique to limit grapevine trunk diseases symptoms
expression, was tested in the years 2008 to 2021 in affected vineyard of the Vipava
Valley. The injection with hydrogen peroxide was applied into a drill hole in the trunk of
infected grapevines with the aim to put it in contact with the phytopathogenic fungi,
through the grapevine conductive system. The following varieties were included in the
experiment: Barbera, Refosk, Rebula, Zelen, Pinela and Malvasia. During the period of
the trial, we have estimated and registered the number of vines showing typical trunk
diseases symptoms and we evaluated the efficacy of applied hydrogen peroxide. The rate
of the disease varied according to the variety of the vines. The paper presents the results
of the experiment and a range of other grapevine trunk diseases control strategies.

®

Izku$nje z zatiranjem KkriZastega grozdnega sukaca (Lobesia botrana) in pasastega
grozdnega sukaca (Eupoecilia ambiguella) z metodo zbeganja v letu 2021

Joze MIKLAVC!, Bostjan MATKO?, Miro MESL?, Marjeta MIKLAVC?, Leonida
LESNIK®, Evgen PULKO®, Urska SKRABAR’, Tanja VAUPOTIC?, Ivan ZEZLINA®,
Sara HOBLAJ'®

8K metijsko gozdarska zbornica Slovenije, Kmetijsko gozdarski zavod Maribor Vinarska
14, S1-2000 Maribor (joze.miklavc@kmetijski-zavod.si)

910K metijsko gozdarska zbornica Slovenije, Kmetijsko gozdarski zavod Nova gorica, Pri
hrastu 18, SI-5000 Nova Gorica

Krizasti grozdni suka¢ Lobesia botrana (Denis & Schiffermiiller, 1775) in pasasti grozdni
suka¢ Eupoecilia ambiguella (Hiibner, 1796) sta permanentna Skodljivca vinske trte (Vitis
vinifera L.). Se posebej kriZasti grozdni suka¢ lahko v deZevnih poletjih v severovzhodni
Sloveniji povzrodi, zaradi nevarnosti Sirjenja okuzbe s sivo grozdno plesnijo (Botrytis
cinerea Pers.), veliko gospodarsko skodo. Prav zato se drugi rod grozdnih sukacev zatira
preventivno, kar lahko poveca Stevilo skropljenj z insekticidi na vinski trti iz enega na tri.
Kot alternativa kemicnemu zatiranju je mogoce uporabiti metodo zbeganja, ki je v
Sloveniji Ze dalj ¢asa poznana. Prva preizkusanja z razliénimi vrstami dispenzorjev so bila
v Sloveniji opravljena v letih 1991 in 1992, ter 1996 in 1997. Vendar se omenjeni
biotehni¢ni nacin zatiranja obeh vrst grozdnih sukacev ni razsiril, saj vse do leta 2017 v
Sloveniji ni bilo za ta namen registriranega pripravka. Ker so se klimatske razmere v
zadnjih 20 letih spremenile, smo v letu 2021 ponovno ovrednotili uc¢inkovitost metode
zbeganja obeh vrst grozdnih sukacev z dispenzorji ISONET 1 Plus na dveh lokacijah v
Sloveniji, in sicer v Ivanjkovcih (severovzhodna Slovenija) in Pradah (zahodna Slovenija).
Na obeh lokacijah je bilo v poskusnih vinogradih namescenih po 500 dispenzorjev na
hektar. Populacijo grozdnih sukacev smo spremljali s pomocjo feromonskih vab. Po
postavitvi dispenzorjev na lokaciji Ivanjkovci na feromonske vabe nismo ve¢ ujeli
metulj¢kov krizastega ali pasastega sukaca, kar dokazuje ucinkovito delovanje
dispenzorjev ISONET I Plus. Na lokaciji Prade pa smo v poskusnem vinogradu v celotnem
obdobju spremljanja od maja do oktobra ujeli skupno 10 krizastih grozdnih sukacev. Na
isti lokaciji smo v izolacijskem pasu, izven delovanja metode zbeganja na feromonskih
vabah, ki so bile postavljene v oddaljenosti 50 m, 100 m, 150 m in 200 m od poskusnega
vinograda, ujeli skupno 750 krizastih grozdnih sukacev in 4 pasaste grozdne sukace.
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ABSTRACT

Control of the European grapevine moth (Lobesia botrana) and European grape
berry moth (Eupoecilia ambiguella) by the mating disruption technique in 2021

Both the European grapevine moth Lobesia botrana (Denis & Schiffermaller, 1775) and
the European grape berry moth Eupoecilia ambiguela (Hubner, 1796) are two permanent
pests of the grapevine (Vitis vinifera L.). The European grapevine moth is in particular
damaging if summers are rainy. The economic damage is especially significant in north-
eastern Slovenia, due to the risk of transmission of Botrytis cinerea (Pers.). For this
reason, it is advised to spray preventively the second generation of grape moths, which
can increase the number of insecticide sprays on the grapevine from one to three. As an
alternative to chemical control, it is possible to use the method of confusion or mating
disruption technique, which has been known in Slovenia for a long time. The first tests
with different types of pheromone dispensers were performed in Slovenia in 1991, 1992,
1996 and 1997. However, the mentioned biochemical method of control of both types of
grape moth has not been in usage, as there were none registered dispensers in Slovenia
for mating disruption. In 2021, due to the climatic changes in the last 20 years, we decided
to re-evaluated the effectiveness of matin disruption technique for both grape moths with
ISONET L PLUS dispensers at two locations in Slovenia, in Ivanjkovci (north-eastern
Slovenia) and in Prade (western Slovenia). We installed 500 dispensers per hectare in the
experimental vineyards at both locations. The population of grape moths was monitored
with the pheromone baits. After the installation of the pheromone dispensers at the
Ivanjkovci, we have not caught any moths on the pheromone baits in this vineyard, which
proves the effectiveness of ISONET L PLUS dispensers. In the experimental vineyard in
Prade, during the entire monitoring period from May to October, we caught a total of 10
European grapevine moths. Near the latter experimental vineyard, where we didn’t use
the mating disruption technique, we caught a total of 750 European grapevine moths and
4 European grape berry moths. The pheromone baits in this vineyard were placed at a
distance of 50 m, 100 m, 150 m and 200 m from the experimental vineyard.

®

Izku$nje z zatiranjem ameriSkega Skrzatka (Scaphoideus titanus) v letu 2021

Magda RAK CIZEJ', Franéek POLICNIK?, Alenka FERLEZ RUS?, Joze MIKLAVC?,
Bostjan MATKO?, Miro MESL®, Marjeta MIKLAVC’, Leonida LESNIK®, Evgen
PULKO?’, Urska SKRABAR!®

13Institut za hmeljarstvo in pivovarstvo Slovenije, Cesta Zalskega tabora 2,3310 Zalec
(magda.rak-cizej@ihps.si)

4-19K metijsko gozdarska zbornica Slovenije, Kmetijsko gozdarski zavod Maribor,
Vinarska 14, SI-2000 Maribor

Ucinkovito zatiranje ameriskega Skrzatka (Scaphoideus titanus) je eden od
najpomembnejsih tehnoloskih ukrepov prepreevanja Sirjena fitoplazme Grapevine
flavescence dorée (FD), ki je karantenska bolezen. Fitoplazma FD se je v letih 2020 in
2021 mocno razsirila v Ljutomersko-Ormoskih Goricah ter v nekaterih vinogradih v
Lendavskih Goricah. Od leta 2019 je v Evropi prepovedana uporaba insekticidov na osnovi
neonikotinoidov kot je bila aktivna osnov tiametoksam, ki je imela dovoljenje za zatiranje
ameriskega Skrzatka na vinski trti. Na razpolago tudi ni insekticidov na osnovi aktivne
snovi klorpirifos-metil, katero so vinogradniki najpogosteje uporabljali za zatiranje
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krizastega in pasastega grozdnega sukaca, s stranskim delovanjem tudi na ameriskega
Skratka. V letu 2021 smo na lokaciji Maribor (SV Slovenija) in Smarju pri Jelsah
(Smarsko-Virstanjski vinorodni okoli§) izvedli poskus zatiranja ameriskega $krzatka, kjer
smo preizkusili ucinkovitost standardnih insekticidov in nekaterih sredstev za krepitev
rastlin. Preizkusili smo uc¢inkovitost razli¢nih sredstev oziroma programe skropljenj: Flora
verde (naravni piretrin), CutiSan (kaolin) Wetcit (olje pomarancevca), Sivanto prime
(flupiradifuron), Exirel (ciantraniliprol), Mospilan 20 SG (acetamiprid). Na vsaki lokaciji
smo izvedli do 4 aplikacije. Na lokaciji Maribor je najvejo ucinkovitost dosegla
kombinacija pripravkov Sivanto prime in CutiSan ter CutiSan (uporabljen 4-krat), medtem
ko je bilo na lokaciji Smarje pri Jelah najmanjie ugotovljeno $tevilo $krzatkov pri
kombinaciji Sivanto prime in Exirel ter Sivanto prime in Cutisan. Samo z eno aplikacijo,
tudi z uporabo sistemi¢nih insekticidov, ne dobimo zadovoljivega - dolgotrajnega ucinka
na ameriskega Skrzatka.

ABSTRACT

Experiences with the control of American grapevine leafhopper, Scaphoideus
titanus, in 2021

Effective control of the American grapevine leafhopper, Scaphoideus titanus, is one of the
most important technological measures to prevent the spreading of phytoplasma
Grapevine Flavescence dorée (FD), which is a quarantine disease. In 2020 and 2021, FD
phytoplasma was spread strongly in Ljutomersko-Ormoske Gorice and in some vineyards
in Lendavske Gorice. In Europe, prohibited use of insecticides with neonicotinoids
compound since 2019. Active substance thiamethoxam was use to control the American
grapevine leafhopper in grape vine. Insecticides with chlorpyrifos-methyl, which growers
used to control wine moths and European grapevine moths with side effects on the
American grapevine leafhopper, were prohibited to use. In 2021 carried out trials at the
location of Maribor (NE Slovenia) and Smarje pri Jel$ah (Smarje-Virstanj wine-growing
region) where tested efficacy standard insecticides and some plant biostimulants for
reduction population of American grapevine leafhopper. We tested the effectiveness of
different products: Flora verde (natural pyrethrin), CutiSan (caolin) Wetcit (orange oil),
Sivanto prime (flupiradifuron), Exirel (cyanthraniliprol), Mospilan 20 SG (acetamiprid). On
each trial, we carried out to four applications. At the Maribor location, the combination of
two products, Sivanto prime and CutiSan and CutiSan (used 4-times) had the highest
efficiency, at location Smarje pri Jelsah were the most effective against American
grapevine leafhopper with combination Sivanto prime and Exirel and Sivanto prime and
Cutisan. With only one application, also with systemic insecticides used, we do not get a
satisfactory - long-residual effect on the American grapevine leafhopper.

®

Ali lahko vrstno pestri posevki pozitivno vplivajo na Koristne organizme v
vinogradih?

Spela MODICI, Primoz ZIGON!, Eva PRAPROTNIK!, Aleks BORDON!, Andrej
VONCINA', Andrej KAPLA?, Patrik KEHRLI, Jaka RAZINGER!

'0Oddelek za varstvo rastlin, Kmetijski institut Slovenije, Hacquetova ulica 17, SI-1000
Ljubljana (spela.modic@kis.si)

INacionalni intitut za biologijo, Ve¢na pot 111, Ljubljana

3 Agroscope, Route de Duillier 50, CP 1012, 1260 Nyon 1, Svica
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Raznolikost rastlin lahko ohranja in daje prednost koristnim organizmom in s tem
pripomore k naravnemu uravnavanju populacije Skodljivcev. S tem namenom smo
preucevali vpliv vrstno pestrega posevka na koristne in Skodljive ¢lenonozce. Poskus je
potekal v letih 2019 in 2020 na obmocju zgornje Vipavske doline, v vinogradu z ekolosko
(Podraga) in integrirano pridelavo grozdja (Mance). V obeh vinogradih smo primerjali
tradicionalen (zatravljeno v Podragi oz. gola tla v Mancah) in alternativen (prekrivni
posevek) nacin upravljanja s tlemi v medvrstnem prostoru. Skozi rastno dobo smo
spremljali vrstno pokrovnosti in pestrost posevka in vzorCili koristne in Skodljive
¢lenonozce z rumenimi lepljivimi plo§¢ami, rumenimi lovnimi posodami in feromonskimi
vabami. Izpostavljali smo tudi jajceca krizastega grozdnega sukaca (Lobesia botrana v letu
2019) in marmorirane smrdljivke (Halyomorpha halys v 2020), da bi ocenili posreden
vpliv posevka na parazitiranje in plenjenje jajcec. V dveh letih smo skupno pregledali
vzorce iz 432 talnih pasti, 48 rumenih vodnih pasti in 216 rumenih lepljivih plosc.
Rezultati analize ulovljenih talnih ¢lenonozcev v vipavskih vinogradih so pokazali pogosto
zastopanost hro$¢ev Brachinus crepitans, Carabus coriaceus, Carabus germarii, Harpalus
dimidiatus, Harpalus rufipes, Harpalus distinguendus, Pterostichus melas, Anchomenus
dorsalis, Calathus fuscipes, Ophonus azureus, Amara sp., Stelidota geminata, Urophorus
sp., Glischrochilus quadrisignatus, Carpophilus sp., Dermestes sp., kratkokrilcev
(Staphilinidae) in pajkovcev (Arachnida). V obravnavanju, kjer smo sejali posevek, smo v
letu 2019 ugotovili znacilno vecje ulove koristnih ¢lenonozcev v vodnih pasteh, medtem
ko je bilo plenjene jajcec Skodljivcev neznacilno vecje. Na rumene lepljive plosce se je
ulovilo neznadilno vecje Stevilo osebkov ameriSkega (Scaphoideus titanus) in zelenega
Skrzatka (Empoasca vitis) kot tudi koristnih ¢lenonozcev (Crysopidae, Coccinnelidae,
Ichneumonidae, Panorpidae, Syrphidae) v obravnavanju, kjer smo sejali prekrivni posevek.
Sklepamo, da prekrivni posevki povecajo biotsko raznovrstnost in Stevilénost clenonozcev
vendar ni nujno, da to vpliva na naravno zatiranje $kodljivcev.

ABSTRACT
Can cover crops promote beneficials in vineyards?

Plant diversity can promote and conserve beneficials and thus positively contribute to the
natural control of pests. The aim of our study was to evaluate the influence of a species-
rich cover crop on beneficial and pest arthropods. A two-year field trial (2019-2020) was
therefore conducted in the upper Vipava valley, in an organic (Podraga) as well as an IP-
managed vineyard (Mance). Both vineyards were divided into a traditional (grass in
Podraga or bare soil in Mance) and an innovative (cover crop) production system.
Throughout the growing season, we monitored the development of cover crops and
sampled for the presence of arthropods using pitfall traps, yellow sticky traps, water traps
and pheromone traps. Sentinel eggs of Lobesia botrana (2019) and H. halys (2020) were
exposed in order to assess how cover crop affects parasitism and predation. In the two-
year experiment we checked a total of 432 pit fall traps, 48 yellow water traps and 216
yellow sticky traps. The ground arthropod assemblage in Vipava vineyards was dominated
by Brachinus crepitans, Carabus coriaceus, Carabus germarii, Harpalus dimidiatus,
Harpalus rufipes, Harpalus distinguendus, Pterostichus melas, Anchomenus dorsalis,
Calathus fuscipes, Ophonus azureus, Amara sp., Stelidota geminata, Urophorus sp.,
Glischrochilus  quadrisignatus, Carpophilus sp., Dermestes sp., rove beetles
(Staphilinidae) and spiders (Arachnida). In the innovative treatment, we found significantly
higher catches of beneficial arthropods within yellow water traps in 2019, while egg
predation was insignificantly higher. Yellow sticky traps indicate insignificantly higher
captures of the two leafhoppers Scaphoideus titanus and Empoasca vitis as well as
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beneficial arthropods (Crysopidae, Coccinnelidae, Ichneumonidae, Panorpidae,
Syrphidae) in the innovative treatment. Cover crops therefore seem to favor arthropod
biodiversity and abundance but without necessarily increasing natural pest suppression.

®

Zatiranje plodove vinske musice (Drosophila suzukii Matsumura) na vinski trti z
aplikacijo lojevca

Andrej PAUSIC, Mario LESNIK
Fakulteta za kmetijstvo in biosistemske vede, Pivola 10, 2311 Hoce (andrej.pausic@um.si)

V enoletnem poljskem poskusu smo preverili moznost zatiranja plodove vinske musice na
grozdju vinske trte sorte Zweigelt, z aplikacijo lojevca. Pripravek Invelop (85% talk;
magnezijev silikat hidroksid (Mg3Si4O10(OH)2) smo nanesli v cono grozdja dvakrat (14. 8.,
15 kg/ha in 29. 8., 25 kg/ha). Analizirali smo stopnjo napada li¢ink na jagodah, koli¢ino
pridelka in pojav bolezni (Botrytis cynerea in Acetobacterium sp.). Ucinkovitost (%
Abbot) dveh aplikacij za zmanjSanje napada je bila 60 %. Izguba pridelka povzrocena od
musice, sive plesni (B. cynerea) in ocetnega cika (Acetobacterium sp.) je pri netretirani
kontroli znasala 22 % in pri tretiranem obravnavanju 13,5 %. Glede na razliko v viSini
izgube je uporaba pripravka Invelop pri obcutljivi sorti trte ekonomsko smiselna.

ABSTRACT

Controlling of spotted wing drosophila (Drosophila suzukii Matsumura) on
grapevine with the application of talc

In a one-year field experiment, we analyzed the possibility of controlling the spotted wing
drosophila on grapes of the Zweigelt variety with the application of talc clay mineral.
Preparation Invelop (85% talc; magnesium silicate hydroxide (MgsSisO10(OH)2) was
applied to the grape cluster zone twice (14. 8., 15 kg/ha and 29. 8., 25 kg/ha). The larval
attack rate on berries was analyzed, grape yield, and disease incidence (Botrytis cynerea
and Acetobacterium sp.) The efficiency (% Abbot) of the two applications to reduce the
attack rate from larvae was 60%. In the untreated control, yield loss amounted to 22%,
and in the treated grape plots, 13.5%. Given the difference in the amount of yield loss, the
use of preparation Invelop in a susceptible vine variety certainly is economically feasible.

®

Primerjava u¢inkovitosti kemi¢nih in alternativnih metod zatiranja plevelov v
vinogradu

Andrej PAUSIC', Mario LESNIK', Marjan SIRK', Andreja URBANEK-KRAJNC',
Danijela KOS?, Peter BERK!

Fakulteta za kmetijstvo in biosistemske vede, Pivola 10, 2311 Hode

(andrej.pausic@um.si)
Ztudent Fakultete za kmetijstvo in biosistemske vede, Pivola 10, 2311 Hoce
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V vinogradu na lokaciji Poli¢ki vrh v okolici Jarenine je bila v okviru projektov EIP in
CRP izvedena dvoletna demonstracija kemi¢nih in mehanskih metod zatiranja plevelov, v
0,5 m Sirokem pasu pod trtami. Analizirali smo uc¢inkovitost zatiranja in vpliv uspesnosti
zatiranja plevelov na pridelek vinske trte. Kemicno zatiranje smo izvedli z uporabo
herbicida glifosat (GL)(standard), pelargonske kisline (PK), ocetne kisline (OK) in
etericnega olja agrumov (EO). Mehani¢no zatiranje smo izvedli z uporabo prikljuénih
orodij znamke Braun; rotirajo¢a motika (RM), spodrezovalnik (SP) in pletvenik (PL).
Ocenjevali smo tudi obravnavanje, kjer smo plevele trikrat letno zatirali z ognjem (OG). V
obeh sezonah so bila obravnavanja glede na visino pridelka grozdja dokaj enakovredna,
razlike med njimi pa so bile v obsegu med 300 do 1000 kg/ha, veCinoma statisticno
neznacilne. V sezoni 2020 so bili stroski izvedbe alternativnih metod pri PK 7,50x, pri OK
3,33x, pri EO 4,67x, pri OG 5,50x, pri RM 2,08x, pri SP 2,33x in pri PL 1,92x vi§ji, kot
stroSki zatiranja z uporabo herbicida glifosat. V sezoni 2021 so bili stroski izvedbe
alternativnih metod pri PK 6,93x, pri OK 4,51x, pri EO 4,01x, pri OG 3,14x, pri RM
1,53x, pri SP 1,72x in pri PL 1,81x vi§ji, kot stroski zatiranja z uporabo herbicida glifosat.
Z uporabo alternativnih metod ni mozno dose¢i financne ucinkovitosti, kot jo lahko
dosezemo pri uporabi herbicida glifosat dvakrat letno.

ABSTRACT

Comparison of the effectiveness of chemical and alternative methods of weed
control in the vineyard

As part of the EIP and CRP project, a two-year demonstration of chemical and mechanical
weed control methods in a 0.5 m wide strip under vines was carried out in a vineyard at
the Policki vrh location, in the vicinity of Jarenina. We analyzed the effectiveness of
control and the impact of weed control on the yield of vines. Chemical control was
performed using the herbicides glyphosate (GL)(standard), pelargonic acid (PK), acetic
acid (OK), and citrus essential oil (EO). Mechanical weeding was performed using Braun
attachment tools; rotating hoe (RM), undercutter (SP), and flail weeder (PL). We also
included a treatment, where weeds were controlled three times a year with fire (OG). In
both seasons, the treatments were fairly equal in terms of grape yield; the differences
between them ranged from 300 to 1000 kg/ha, mostly statistically insignificant. In the 2020
season, the costs of implementing alternative methods were for PK 7.50x, for OK 3.33x,
for EO 4.67x, for OG 5.50x, for RM 2.08x, for SP2.33x and for PL 1.92x higher than the
cost of control using the herbicide glyphosate. In the 2021 season, the costs of performing
alternative methods for PK 6,93x, for OK 4.51x, for EO 4.01x, for OG 3.14x, for RM 1.53x,
for SP 1.72x and for PL 1.81x higher than the cost of control using the herbicide
glyphosate. By implementation of alternative methods, it is not possible to achieve
financial efficiency comparable to one, accomplished with the use of the herbicide
glyphosate twice a year.

Raznolikost fitoplazem skupine 16SrV v trtah, leskah in njihovih prenasalcih

Zala KOGEJ'"?, Gabrijel SELJAK', Maja RAVNIKAR', Ana VUCUROVIC'!, Tjasa
JAKOMIN', Jakob BRODARIC!, Erika ORESEK?, Natasa MEHLE!*

"Nacionalni institut za biologijo, Oddelek za biotehnologijo in sistemsko biologijo, Veéna

pot 111, SI-1000 Ljubljana (zala.kogej@nib.si)
2Mednarodna podiplomska $ola Jozefa $tefana, Jamova cesta 39, SI-1000 Ljubljana
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*Ministrstvo za kmetijstvo, gozdarstvo in prehrano Uprava Republike Slovenije za varno
hrano, veterinarstvo in varstvo rastlin, Dunajska 22, SI-1000 Ljubljana

“Univerza v Novi Gorici, Fakulteta za vinogradnistvo in vinarstvo, Dvorec Lanthieri,
Glavni trg 8, 5271 Vipava

V vinogradih povzroca velik upad pridelka in kréenje vinogradov fitoplazma Grapevine
flavescence dorée (FD) iz skupine 16SrV, povzrociteljica zlate trsne rumenice, ki je v EU
uvrSéena na seznam karantenskih $kodljivih organizmov. V leto$njem letu so bila v
Sloveniji odkrita Stevilna nova zari$¢a okuzbe s to fitoplazmo in v skladu s predpisi je bilo
potrebno uniéiti ve¢ vinogradov predvsem na obmocju Ljutomersko Ormoskih goric. Trta
je lahko okuzena z razli¢nimi izolati fitoplazem iz skupine 16SrV, od katerih so za
nekatere dokazali, da lahko povzroCijo epifitocije, saj jih med trtami zelo ucinkovito
raznasa ameriski Skrzatek (Scaphoideus titanus) (Martini in sod., 2002). Iz drugih
gostiteljskih rastlin lahko na trto razli¢ne izolate fitoplazem iz skupine 16SrV, tudi tiste, ki
jih ameriski Skrzatek ne prenaSa in zato ne povzrocijo epifitocij, zanesejo nekatere druge
zuzelke, ki sesajo rastlinski sok (Malembic-Maher in sod., 2020). Med najbolj skrb
vzbujajoCimi je vzhodnjaski Skrzatek (Orientus ishidae), ki je polifag in se je od prve
najdbe leta 2004 razsiril po celotni Sloveniji. Velike populacije vzhodnjaskega Skrzatka
smo odkrili v nasadih lesk v SV in JZ Sloveniji in v njih potrdili prisotnost fitoplazem
16SrV skupine. Okuzenost s fitoplazmami iz skupine 16SrV smo potrdili tudi na
propadajocih leskah. Z molekularnimi analizami lahko locujemo med izolati fitoplazem iz
skupine 16SrV, ki na trti povzorcijo epifitocije in tistimi ki ne, na primer z analizami
nukleotidnega zaporedja gena map, s katerimi lahko dolo¢imo genotip map-FD. V
prispevku bomo predstavili zastopanost razliénih genotipov fitoplazem iz skupine 16SrV
odkritih v slovenskih vinogradih, nasadih lesk in prenaSalcih ter predstavili moZne poti
Sirjenja odkritih genotipov. Znanje o podobnosti izolatov v trti in leskah nam bo v pomo¢
za nadaljnje pravilno nacrtovanje ukrepov.

ABSTRACT
Diversity of 16SrV phytoplasma group in grapevine, hazelnut and its vectors

Grapevine Flavescence dorée phytoplasma (FD) from the 16SrV group is a quarantine
pest in the EU and causes many problems in vineyards. This year many new cases of
infection with this phytoplasma were detected in Slovenia and according to the regulations
several vineyards had to be destroyed in Ljutomersko Ormoske gorice. Grapevine can be
infected with different isolates of 16SrV phytoplasma, some of which have proven to be
epidemic because they can be very efficiently spread among grapevines by the American
leafhopper (Scaphoideus titanus) (Martini et al., 2002). Other isolates that can not be
transmitted by American leafhopper and do not cause epidemics, can be transmitted from
other hosts to grapevine by some other plant sap-sucking insects (Malembic-Maher in
sod., 2020). One of most troublesome is mosaic leafhopper (Orientus ishidae), a
polyphage which spread throughout Slovenia since its first discovery in 2004. We have
detected large populations of mosaic leathopper in hazelnut orchards in NE and SW
Slovenia and confirmed the presence of the 16SrV group phytoplasmas in them. Infection
with 16SrV group phytoplasmas was also confirmed on decaying hazelnuts. Molecular
analyses can distinguish between epidemic and non-epidemic phytoplasma isolates of the
16SrV group, for example, by analysing the nucleotide sequence of the map gene, which
can be used to determine the map-FD genotype. In this article, we present different
genotypes of 16SrV phytoplasma detected in Slovenian vineyards, hazel orchards and
vectors, and highlight possible transmission routes of the detected genotypes. Knowledge of the
similarity of isolates in grapevines and hazelnuts will help us to properly plan further measures.
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Robigovirusi na ¢esnji v Sloveniji

Aljosa BEBER!, Irena MAVRIC PLESKO', Barbara GRUBAR!, Ivan ZEZLINA?, Mojca
ROT?, Mojca VIRSCEK MARN!'

'Kmetijski institut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, SI-1000
Ljubljana, Slovenija (aljosa.beber@kis.si)
2Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, 5000 Nova Gorica

Rod Robigovirus je nedavno opisan rod virusov v druzini Betaflexiviridae. CNRMYV (virus
nekroze in rjaste lisavosti CeSnje, cherry necrtotic rusty mottle virus), CGRMV (virus
zelene obrockavosti in lisavosti ¢eSnje, cherry green ring mottle virus), CRMaV (cherry
rusty mottle-associated virus) in CTLaV (cherry twisted leaf-associated virus) so Stirje
predstavniki tega rodu, ki okuZujejo CeSnje in v nekaterih primerih povzro€ajo razvoj
bolezenskih znamenj. V obdobju od 2019 do 2021 smo zato na 18 lokacijah kolekcijskih in
pridelovalnih nasadov ter vrtov zbrali 50 vzorcev. Vseh 50 vzorcev smo z molekularnimi
metodami testirali na navzocnost robigovirusov, ki okuzujejo ¢esSnje. Za detekcijo slednjih
smo razvili RT-PCR metodo, s katero lahko detektiramo vse 4 viruse, identificiramo pa jih
z analizo sekvenc in/ali z RT-PCR metodami za detekcijo posameznih virusov. Okuzbo z
robigovirusi smo potrdili na 12 drevesih s 4 lokacij in sicer so bila 3 drevesa okuzena s
CGRMYV in 9 dreves s CNRMV. To so bile prve najdbe CGRMV in CNRMYV na ¢esnjah v
Sloveniji.

ABSTRACT
Robigoviruses on cherries in Slovenia

Genus Robigovirus is a rather new genus of the family Betaflexiviridae. Cherry necrotic
rusty mottle virus (CNRMV), cherry green ring mottle virus (CGRMV), cherry rusty mottle
associated virus (CRMaV) and cherry twisted leaf associated virus (CTLaV) are the four
viruses from this genus that infect cherries and can cause symptoms in this crop. 50
samples from 18 different locations were collected between 2019 and 2021. Samples
were taken either from collection or commercial orchards and gardens. All 50 samples
were analysed for the presence of robigoviruses infecting cherry trees. RT-PCR that can
detect all four viruses was developed and identification of the individual virus was done
with sequence analysis or/and RT-PCR for a single virus. Infections were found on 12
trees from 4 different location. CGRMV was confirmed on 3 trees and CNRMV on 9 trees.
This was the first detection of CGRMV and CNRMYV on cherry trees in Slovenia.

®

Preizku$anje ucinkovitosti insekticidov za zatiranje plodove vinske muSice
(Drosophila suzukii [Matsumura, 1931]) v ¢eSnjah

Mojca ROT, Marko DEVETAK, Branko CARLEVARIS, Jan ZEZLINA, Vasja JURETIC,
Ivan ZEZLINA

KGZS, Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, SI-5000 Nova Gorica
(mojca.rot@go.kgzs.si)

111



Izviecki referatov 15. slovenskega posvetovanja o varstvu rastlin z mednarodno udelezbo
Portoroz 2022

Drosophila suzukii (Matsumura, 1931) - plodova vinska musica (PVM) je postala
gospodarsko najpomembnejsi $kodljivec sadnih vrst z mehkimi plodovi. Cesnjo uvri¢amo
med najbolj obcutljive in napadu PVM najbolj izpostavljene sadne vrste, saj v Casu zorenja
¢eSenj PVM nima veliko alternativnih gostiteljev. Strategija integriranega varstva PVM
zdruzuje razlicne preventivne metode varstva rastlin in agrotehni¢ne ukrepe, s ciljem
zmanjSevanja Stevilénosti populacije Skodljivca in s tem tveganja za nastanek Skode.
Uporaba insekticidov zoper PVM, ki je del te strategije, je v pridelavi ¢eSenj nujen ukrep,
saj Stevilénosti PVM v obdobju zorenja ¢eSenj zaenkrat z drugimi metodami ne uspemo
zmanjSati pod prag gospodarske Skodljivosti. Leta 2019 in 2020 smo v nasadu ceSenj v
Sadjarskem centru Bilje preizkusali u¢inkovitost insekticidov na sorti Regina, ki je zaradi
poznega zorenja zelo izpostavljena napadu PVM. V poskusu smo proucevali $kropilne
programe z razli¢nimi kombinacijami insekticidnih pripravkov iz skupine organofosfatov
(fosmet), spinosinov (spinosad, spirotetramat), piretroidov (lambda-cihalotrin, deltametrin)
in antranilnih diamidov (ciantraniliprol). Vsak program je vkljuceval tri zaporedne
aplikacije insekticidov. Termine Skropljenja smo dolocali na osnovi fenoloskega razvoja
¢esenj in dolzine delovanja uporabljenih aktivnih snovi, pri ¢emer smo skusali zagotavljati
stalno pokritost plodov z insekticidi, od zacetka zorenja (BBCH 81) do obiranja.
U¢inkovitost posameznega Skropilnega programa je bila ocenjena na podlagi ugotavljanja
povpreéne Crvivosti plodov oz. na podlagi povpreénega Stevila li¢ink D. suzuki na 50
plodov. Rezultati preizkuSanj so pokazali, da pravocasna uporaba insekticidov pomembno
zmanjs$uje populacijo PVM v nasadih CeSenj ter preprecuje nastanek Skode na pridelku
¢esenj. PreizkuSeni insekticidni programi so v letih 2019 in 2020 pokazali dokaj visoko
stopnjo ucinkovitosti zoper PVM. Povprecna ¢rvivost plodov je bila v vseh obravnavanih
programih nizka in se je statisticno znacilno razlikovala od neskropljene kontrole.

ABSTRACT

Field testing of insecticide efficacy against spotted wing drosophila (Drosophila
suzukii [Matsumura, 1931]) on sweet cherry

Drosophila suzukii (Matsumura, 1931) - Spotted wing drosophila (SWD) has become the
most serious economic pest of soft-skinned fruits. Sweet cherry is one of the most
susceptible and most vulnerable crops by SWD, because it ripens when only few
alternative host fruits are available. Integrated strategies for management of Spotted Wing
Drosophila consist of preventive pest management techniques and different cultural
control methods which aims to reduce the pest population and to minimize fruit infestation.
Chemical control of SWD as a part of this strategy, remains an important management
tool, especially during the cherry ripening period when other methods are not providing
adequate control. In 2019 and 2020 the field trials were conducted in Bilje Fruit Growing
Centre to evaluate the efficacy of various insecticides against SWD in sweet cherry cv.
‘Regina’, which is a late ripening variety and susceptible to SWD attacks. Different
combinations of active substances from the chemical group of organophosphates
(phosmet), spinosyns (spinosad, spinoteram), pyrethroids (lambda-cyhalothrin,
deltamethrin) and anthranilic diamides (cyantraniliprole) have been tested in four spray
programs. Each program consists of three consecutive insecticide applications. The timing
of insecticide application was following the speed of sweet cherry phenological progress
and the insecticide longevity, starting at the beginning of fruit colouring (BBCH 81) and
ending just before the harvest. To evaluate the effectiveness of spraying programs, 50
fruits per treatment were randomly collected in the canopy and examined for infestation
with D. suzukii larval stages. The results of the field experiments conducted in years 2019
and 2020 have shown that appropriate time of insecticide application can reduce SWD
population and prevent crop loss in sweet cherries. Spraying programs with different
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combinations of insecticides was effective in controlling the SWD adults. The mean
percentages of damaged fruitsin all insecticide programs were significantly lower
regarding untreated control.

Ali lahko s prilagojenim na¢inom skladi$¢enja vplivamo na zmanjSanje poSkodb
plodov ¢esenj in jagodicja zaradi plodove vinske musice (Drosophila suzukii)?

Nika CVELBAR WEBER', Primoz ZIGON?, Spela MODIC?, Jaka RAZINGER?

'0ddelek za sadjarstvo, vinogradnistvo in vinarstvo, Kmetijski institut Slovenije,
Hacquetova ulica 17, SI-1000 Ljubljana (nika.weber@kis.si)

2Oddelek za varstvo rastlin, Kmetijski institut Slovenije, Hacquetova ulica 17, SI-1000
Ljubljana.

V pridelavi jagodi¢ja in CeSenj se zadnja leta sooamo z vedno vecjimi tezavami, ki jih
povzroca plodova vinska musica (Drosophila suzukii, PVM). PVM napada povsem zdrave,
neposkodovane plodove zato se pogosto zgodi, da pridelovalci ob obiranju ne opazijo
CeSenj velja, da ga skladis¢imo v kontrolirani atmosferi z povisano koncentracijo COs.
Zanimalo nas je, kako razli¢ne koncentracije CO2 vplivajo na razvoj PVM v skladi§c¢enih
plodovih ¢eSenj, malin in ameriskih borovnic. Poskuse smo izvedli tako, da smo zdrave
plodove v insektariju izpostavili gojeni populaciji PVM obeh spolov, da smo zagotovili
skladis¢ni temperaturi 4 °C pri razli¢nih koncentracijah CO, (naravna atmosfera, 10 %
CO2, 100 % CO») v razli¢nih ¢asovnih obdobjih (0, 24, 72 h) ter spremljali vpliv nastetih
dejavnikov na razvoj PVM. Na podlagi rezultatov poskusov smo ugotovili, da imajo tako
povecane koncentracije CO: kot ohlajanje vpliv na populacijo music in li¢ink. Pri malinah,
¢eSnjah in ameriskih borovnicah sta na Stevilo PVM znacilno vplivala dejavnika
koncentracija CO> in ¢as ohlajanja, ter tudi interakcija obeh dejavnikov. Opazili smo tudi
bistveno vecjo obcutljivost malin za napad PVM v primerjavi z ameriskimi borovnicami in
¢esnjami. Vpliv 100% CO: je bil opazen Ze brez ohlajanja, saj je bil razvoj PVM zgolj s
24-h inkubacijo pri sobni temperaturi v borovnicah in ¢e$njah popolnoma zaustavljen (do
1% prezivelih li¢ink v primerjavi s kontrolo), pri malinah pa bistveno zmanjSan (do 25%
prezivelih li¢ink). Po 24-h ohlajanju je bil u¢inek dodanega CO> manjsi. Pri 72-h ohlajanju
smo vpliv na razvoj PVM opazili tudi pri nizjih koncentracijah CO2 (naravna atmosfera in
10% CO»), pri 100% COz pa je bil razvoj PVM zaustavljen. Zaradi ugodnega delovanja
100% CO; Ze po 24-h, smo z nadaljnjimi poskusi s kraj$imi intervali ugotovili, da je Ze 3-h
izpostavljenost 100% CO pri sobni temperaturi in naknadnem ohlajanju na 4°C dovolj, da
se zaustavi razvoj PVM.

ABSTRACT

Can modified storage conditions reduce the damage caused by the spotted wing
drosophila (Drosophila suzukii) on cherry and berry fruits?

The production of berries and cherries is facing major loses caused by the spotted wing
drosophila (Drosophila suzukii, SWD). SWD infests healthy, undamaged fruits, so
producers often harvest and store damaged fruits. Long term storage conditions of berries
and cherries must be modified with atmosphere consisting higher CO. concentration. The
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aim of present study was to investigate how different concentrations of CO, affect the
development of SWD in stored fruits. The experiments were performed by first harvesting
healthy fruits and exposing them to a laboratory-grown SWM male and female population
in the insectarium to ensure infestation of the fruits. The fruits were then stored at room
temperature and in cold storage at 4°C with different CO» concentrations (air atmosphere,
10% CO2, 100% CO3) in different time periods (0, 24, 72-h). We monitored the influence
of these factors on the development of SWM. Based on the results of the experiments, we
observed that both increased CO; concentrations and cold storage have affected the
population of adult flies and larvae. In the case of raspberries, cherries and blueberries,
the number of SWDs was significantly influenced by CO, concentration and cooling time,
and we also confirmed a significant interaction of these two factors. There was a
significantly higher susceptibility of raspberries to SWM attack compared to blueberries
and cherries. Significant effect of 100% CO, was observed in samples that were kept at
room temperature after 24-h incubation. The development of SWM was totally suppressed
at infested blueberries and cherries (up to 1% of surviving larvae compared to control) and
significantly decreased in raspberries (up to 25% of surviving larvae). After 24-h of cold
storage, the effect of added CO., was lower. After 72-h of cold storage we confirmed the
influence on the development of SWM also at lower CO» concentrations (air atmosphere
and 10% COz) as 100% CO:. totally suppressed it. Due to the beneficial effect of 100%
CO. after only 24-h at room temperature, we established further experiments. Results
revelled a successful control agents SWM after 3-h of exposure to 100% CO: at room
temperature and subsequent cooling at 4°C.

Presence of Phytophthora fragariae var. rubi in strawberry orchard in the Republic of
Srpska

Biljana LOLIC!, B. RADUSIN SOPIC?, M. ANTIC!

Unstitute of Genetic Resources, University of Banjaluka, Republic of Srpska, Bosnia and
Herzegovina

2Faculty of natural sciences and mathematics, University of Banjaluka, Republic of Srpska,
Bosnia and Herzegovina

Commercial production of soft fruit, specially strawberry (Fragaria L.) and raspberry
(Rubus idaeus L.) has significant development in recent times in the Republic of Srpska
territory. Phytophthora fragariae var rubi Wilcox and Duncan is the primary problem of
drying raspberries in the area and it has been included in EPPO A2 quarantine list of
damaging organisms. The presence of Phytophthora fragariae var. rubi, causal agent of
root rot was first detected in raspberry producion in the Republic of Srpska in 2008. The
fastest pathogen spread distribution is usage of the infected nursery plant material. Once a
pathogen enters the production area, can survive in the soil for many years, even in the
absence of host plants. In a survey to determine the presence of pathogen, nurseries, and
comercial fruit production, as well as imported plant material, were inspected. Last two
yeras, in total 208 samples were tested by nested-PCR and isolation followed by
identification based on growth in culture and morphological features. Acording to our
knowledge, in 2020 for the first time in this area, Phytophthora fragariae var. rubi was
detected in one strawberry orchard production. Nevertheless, during 2021, no positive
samples of strawberries were detected but only raspberries. During the last two years, P.
fragariae var. rubi was not detected in any of soil samples tested by baiting method.
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1ZVLECEK
Prisotnost Phytophthora fragariae var. rubi v nasadu jagod v Republiki Srbski

Komercialna pridelava jagodi¢ja, zlasti jagod (Fragaria L.) in malin (Rubus idaeus L.), se v
zadnjem ¢asu moc¢no razvija na ozemlju Republike Srbske. Phytophthora fragariae var.
rubi Wilcox in Duncan je primarni problem suSenja malin na tem obmocju in je bil uvrscen
na karantenski seznam EPPO A2 Skodljivih organizmov. Glivo Phytophthora fragariae var.
rubi, povzrocitelja gnilobe korenin, smo prvi¢ odkrili v pridelavi malin v Republiki Srbski
leta 2008. NajhitrejSa distribucija patogena je uporaba okuzenega sadnega materiala. Ko
patogen enkrat vstopi v proizvodno obmodje, lahko prezivi v tleh vec¢ let, tudi e ni
gostiteljskih rastlin. V raziskavi za ugotavljanje prisotnosti patogena, so bile pregledane
drevesnice in komercialna pridelava sadja ter uvozen rastlinski material. Zadnji dve leti je
bilo skupaj 208 vzorcev testiranih z nested-PCR in izolacijo, ki ji je sledila identifikacija na
podlagi rasti v kulturi in morfoloskih znacilnosti. Po nasSih podatkih je bila gliva
Phytophthora fragariae var. rubi na tem obmocju prvi¢ ugotovljena leta 2020 v nasadu
jagod. Kljub temu v letu 2021 niso zaznali pozitivnih vzorcev jagod, ampak le maline. V
zadnjih dveh letih gliva P. fragariae var. rubi ni bila ugotovljena v nobenem talnem vzorcu,
testiranem z metodo vabe.

Zahvala: Projekt je bil realiziran preko Programa Vlade Republike Srbske (Ministrstva za
kmetijstvo in InSpektorat) za pregled tega karantenskega Skodljivega Skodljivca.

®

Brown marmorated stink bug (Halyomorpha halys): population trends in Friuli
Venezia Giulia (northeastern Italy)

Luca BENVENUTO, Iris BERNARDINELLI, Giorgio MALOSSINI, Barbara OIAN,
Rosario RASO

ERSA, Regional Agency for Rural Development - Plant Health Service, 33050 Pozzuolo
del Friuli, Italy (luca.benvenuto@ersa.fvg.it)

In the summer of 2014, the first specimens of Halyomorpha halys were found in Friuli
Venezia Giulia, North East of Italy, two years after the first report in Italy. In the following
years the populations of the stink bug rapidly increased both in density and in the
distribution, and since 2018 it is considered present throughout the region. Until 2019 the
fruit sector suffered heavy damage to production, unsustainable by farmers. In 2019 the
first signs of a decline in populations occurred in some areas. In the last two years, this
trend has been confirmed by a clear decline in damages observed mainly by apple
producers. In the summer of 2018, the allochthonous parasitoid Trissolcus mitsukurii was
found in three locations and in the following years it rapidly spread throughout most of the
region and numerous H. halys egg clusters have been found parasitized. In 2019 was
conducted an intense research activity at national level, aimed in modifying the Italian
legislation that effectively prohibited the introduction of alien organisms into the
environment and providing a risk assessment for Trissolcus japonicus (a species similar to
T. mitsukurii already widespread) that is considered the main parasitoid in the original
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distribution area of H. halys. In 2020 the National control program against the brown
marmorated stink bug by using 7. japonicus as biological control agent, started. Thank to
this program 100 females and 10 males of T. japonicus were released in each of 50 sites
homogeneously distributed throughout the territory, twice during the summer. From the
surveys carried out in 2020 in some of these releasing sites, H. halys egg clusters
parasitized by T. japonicus (previously never found in Friuli Venezia Giulia) were found,
while in 2021 H. halys population was very low and a reduced number of egg clusters have
been found so no more 7. japonicus findings were observed.

1ZVLECEK

Populacijski trendi marmorirane smrdljivke (Halyomorpha halys) v Furlaniji Julijski
krajini (severovzhodna ltalija)

Poleti leta 2014 so bili v Furlaniji Julijski krajini na severozahodu ltalije najdeni prvi
primerki marmorirane smrdljivke (Halyomorpha halys), le dve leti po njenem prvem
odkritju v Italiji. RazSirjenost vrste in gostota populacije sta se v naslednjih letih hitro
povecCevali. Leta 2018 je bila H. halys razSirjena Ze v celotni regiji. Do leta 2019 je v
pridelavi sadja povzrocila izjemno veliko gospodarsko Skodo, ki je postala za pridelovalce
sadja nevzdrzna. Prvi znaki upadanja populacije H. halys so bili na nekaterih lokacijah v
regiji opazeni leta 2019. V zadnjih dveh letih se trendi upadanja populacije nadaljujejo,
zmanjSuje se tudi Skoda v pridelavi sadja, kar najbolj opazajo pridelovalci jabolk. V
povezavi z upadom populacije H. halys, je bil leta 2018 na treh lokacijah v Furlaniji Julijski
krajini najden tujeroden jaj¢ni parazitoid Trissolcus mitsukurii. Hitro Sirjenje parazitoida na
obmodju regije je bilo v naslednjih letih potrjeno s Stevilnimi najdbami parazitiranih jajénih
legel marmorirane smrdljivke. S ciliem, da bi dosegli spremembe v italijanski nacionalni
zakonodaiji na podrocju bioti¢nega varstva, ki ni dovoljevala vnosa tujerodnih koristnih vrst
za namene zatiranja Skodljivih organizmov, so bile leta 2019 v Italiji izvedene Stevilne
raziskave jajénih parazitoidov stenic. Izsledki raziskav so bili sestavni del ocene tveganja
za vnos tujerodnega parazitoida Trissolcus japonicus, ki je v izvornem okolju glavni
parazitoid marmorirane smrdljivke. Leta 2020 je Italija zaCela izvajati nacionalni program
bioticnega varstva marmorirane smrdljivke s parazitoidom T. japonicus. Na obmocju
Furlanije Julijske krajne je bil parazitoid izpu$€en na 50-ih enakomerno razporejenih
lokacijah. Na vsaki lokaciji sta bila v poletnem €asu opravljena dva izpusta, pri tem je bilo
spuscenih po 100 samic in 10 samcev vrste T. japonicus. Na mestih izpusta parazitoida
so bila v letu 2020 najdena parazitirana jajcna legla H. halys, v njih pa je bil navzo¢ T.
Jjaponicus, ki pred tem v Furlaniji Julijski krajini $e ni bil najden. Leta 2021 so bile
populacije H. halys v regiji zelo majhne. Ob zmanjSanem Stevilu odkritih jajénih legel
parazitoid T. japonicus v letu 2021 ni bil najden.

®

Sezonska dinamika in gostitelji marmorirane smrdljivke (Halyomorpha halys [Stil],
Hemiptera, Pentatomidae) v Ljubljani
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Spargelfeldstra3e 191, A-1220 Wien

V letu 2021 smo v sklopu projekta Euphresco »Improved knowledge about epidemiology
and distribution of priority invasive and (re)emerging arthropod pests in fruit crops and
grapevines (e.g. Aromia bungii, Popillia japonica, Halyomorpha halys) (2020-A-340)«
zaceli s spremljanjem zastopanosti marmorirane smrdljivke (Halyomorpha halys) v
urbanem okolju, in sicer na dveh lokacijah v Ljubljani. Na obeh lokacijah (Laboratorijsko
polje Biotehniske fakultete — Rozna dolina in Rakovnik) smo postavili tri feromonske pasti
z agregacijskimi feromoni. Marmorirana smrdljivka izvira iz vzhodne Azije, od koder je
bila nakljuéno vnesena v ZDA in Evropo, kjer je na nekaterih obmocjih postala invazivna.
Skodljivec napada sadno drevje, jagodigje, vrtnine, koruzo, sojo in vinsko trto, na kjer
predstavlja resno groznjo v pridelavi. Spremljanje Stevilénosti marmorirane smrdljivke
(mlajse lic¢inke, starejse licinke, odrasle stenice) v pasteh je potekalo v tedenskih intervalih.
V blizini feromonskih pasti smo popisali tudi rastlinske vrste. V juliju, avgustu in
septembru smo na rastlinskih vrstah spremljali tudi zastopanost razliénih stadijev
marmorirane smrdljivke. V prispevku bomo predstavili Stevilénost marmorirane smrdljike
v razli¢nih ¢asovnih intervalih od marca do novembra 2021. Poleg tega bomo predstavili
tudi vpliv vremenskih dejavnikov na Stevilénost Skodljivca.

ABSTRACT

Seasonal dynamics and host plants of brown marmorated stink bug (Halyomorpha
halys [Stal], Hemiptera, Pentatomidae) in Ljubljana

In 2021, as part of the Euphresco project "Improved knowledge about epidemiology and
distribution of priority invasive and (re) emerging arthropod pests in fruit crops and
grapevines (eg Aromia bungii, Popillia japonica, Halyomorpha halys) (2020-A-340)", we
have started to monitor the brown marmorated stink bug (Halyomorpha halys) in an urban
environment at two locations in Ljubljana. At both locations (Laboratory Field of the
Biotechnical Faculty - Rozna dolina and Rakovnik), we have set up three pheromone
traps with aggregation pheromones. H. halys originates from East Asia but was accidently
introduced to the USA and Europe, where it became invasive in some areas. It attacks
fruit trees, berries, vegetables, corn, soybeans and vines and is a serious threat to
agricultural production therefor. Monitoring of the abundance of brown marmorated stink
bug (young larvae, old larvae, adults) in traps was done at weekly intervals. Plant species
near the pheromone traps were identified and recorded. We also collected data on the
occurrence of different developmental stages of the brown marmorated stink bug on
several plant species in July, August and September. In this paper, we will present the
abundance of brown marmorated stink bug at different time intervals from March to
November 2021. In addition, we will also present the influence of weather parameters on
the abundance of insect pest.

Preucevanje vpliva entomotoksi¢nih lektinov na marmorirano smrdljivko
(Halyomorpha halys) s prehranskimi testi

Spela MODIC', Primoz ZIGON!, Eva PRAPROTNIK', Katarina KARNICAR?, Jerica
SABOTIC?, Jaka RAZINGER!

L. Oddelek za varstvo rastlin, Kmetijski intitut Slovenije, Hacquetova ulica 17, SI-1000
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V zadnjih 15 letih so v gobah nasli Stevilne entomotoksicne lektine. Lektini so raznolika
skupina proteinov, ki specificno in reverzibilno vezejo glikane, ne da bi jih pri tem
spreminjali. Njihove entomotoksi¢ne lastnosti so posledica vezave specifi¢nih glikanov v
tarénih zuzelkah. Toksi¢nost izbranih lektinov smo testirali na invazivni vrsti kmetijskega
Skodljivca, marmorirani smrdljivki (Halyomorpha halys). Izbrali smo lektine z razli¢no
specifi¢nostjo vezave za glikane in razli¢nimi zvitji, in sicer galektina CGL2 in CGL3 iz
gobe Coprinopsis cinerea, ki specificno vezeta Gal-f1,4-GlcNAc oziroma GalNAcP1-
4GlcNAc, ter beta-trilistni lektin CCL2 iz iste gobe in beta-propelerski lektin AAL iz gobe
Aleuria aurantia, ki vezeta fukozo v razlicnih glikokonjugatih. Lektine smo pripravili z
izrazanjem v bakterijskem ekspresijskem sistemu in jih ocistili z afinitetno in gelsko
kromatografijo. V laboratorijskih poskusih smo za testiranje toksi¢nosti lektinov na nimfe
H. halys uporabili umetno gojisce. Tri ml Se ne strjenega gojisca (priblizno 50 °C) smo
odpipetirali v 3 ml odmrznjenega lektina (1-4 °C), da smo dobili kon¢no koncentracijo
lektina 500 pg/ml. Kot negativno kontrolo smo uporabili pufer PBS, 0,1% raztopina
insekticida Mospilan 20 SG (a.s. acetamiprid) je sluzila kot pozitivna kontrola. Za poskus
smo uporabili 250 mm plastiéne posode, v katere smo prenesli po 6 nimf druge razvojne
stopnje. Poskus smo izvedli v treh ponovitvah (n = 18) in ponovili trikrat. Prezivelost nimf
smo ocenjevali dnevno do 14 dni. Na zacetku in koncu vsakega poskusa smo stehtali vse
zive nimfe. Pufer PBS ni bil toksien za preucevane zuzelke. Nobeden od testiranih
lektinov ni znacilno povecal smrtnosti nimf, le pozitivna kontrola (acetamiprid).
Preucevani lektini prav tako niso povzrodili subletalnih u¢inkov, ocenjeno po spremembi
telesne mase nimf. Poro¢amo o uspesnem razvoju protokola, s katerim bomo v prihodnje
preucili Se druge potencialno entomotoksi¢ne proteine s ciljem, da bi nasli alternative
obi¢ajnim kemic¢nim insekticidom.

ABSTRACT

Test of entomotoxic lectins on brown marmorated stink bug (Halyomorpha halys) in
diet bioassays

In the last 15 years, several entomotoxic lectins have been described in mushrooms.
Lectins are a diverse group of proteins that specifically and reversibly bind carbohydrates
without altering them and their entomotoxic properties are due to the binding of specific
glycans in the target insects. Therefore, we decided to test their toxicity against an
invasive agricultural pest, the brown marmorated stink bug (Halyomorpha halys). We
selected lectins with different specificities for glycans and different folds, namely the
galectins CGL2 and CGL3 from Coprinopsis cinerea, which specifically bind Gal-$1,4-
GIcNAc and GalNAcB1-4GIcNAc, respectively, and the beta-trefoil lectin CCL2 from the
same species, and the beta-propeller lectin AAL from Aleuria aurantia, which bind fucose.
The lectins were produced in a bacterial expression system and purified by affinity and gel
chromatography. To test the toxicity of the lectins to H. halys nymphs in laboratory
bioassays, artificial diet was used. Three ml of not yet solidified artificial diet (cca. 50 °C)
was pipetted into 3 ml of thawed lectin (1-4 °C), to obtain a final lectin concentration of
500 pg/ml. PBS buffer was used as a negative control, 0.1% tap water dilution of the
insecticide Mospilan 20 SG (a.s. acetamiprid) served as a positive control. The
experiment was conducted in 250 ml plastic containers containing 6 H. halys 2" nymph
stages. Experiment was performed in three replicates (n = 18 per treatment) and repeated
thrice. Mortality was assessed each day for up to 14 days. At the beginning and end of
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each experiment, all live nymphs were weighed. The protein storage buffer (PBS) was
non-toxic. None of the lectins tested caused a significant increase in mortality, only the
positive control did. The lectins also did not cause sublethal effects, as assessed by the
change in body mass of the nymphs. We report the successful development of a testing
protocol that we will use in the future to test other proteins for their potential
entomotoxicity in order to find alternatives to conventional chemical insecticides.

®

Odziv marmorirane smrdljivke (Halyomorpha halys [Stil], Hemiptera, Pentatomidae)
na izbrane kemic¢ne snovi

Ziga LAZNIK, Stanislav TRDAN

Univerza v Ljubljani, Biotehniska fakulteta, Oddelek za agronomijo, Jamnikarjeva 101, SI-
1000 Ljubljana (ziga.laznik@bf-uni-1j.si)

Marmorirana smrdljivka je predstavnik druzine Scitastih stenic. Gre za invazivno,
tujerodno in polifagno vrsto, ki izvira iz Vzhodne Azije. Sredi 90-ih je bila vnesena v ZDA
ter leta 2004 v Evropo. V Sloveniji smo stenico prvi¢ nasli leta 2017 v Sempetru pri
Gorici. V slabih dveh letih se je razsirila po celotni Sloveniji ter zaCela povzrocati skodo v
kmetijski pridelavi. V laboratorijskem poskusu smo preucevali vpliv izbranih kemi¢nih
snovi (citronelal, heksanal, B-kariofilen, a-kariofilen, linalol, terpinolen, nonanal, dimetil
sulfid, etanol, nerolidol, nonanal, ocimen) na gibanje marmorirane smrdljivke. Rezultati so
pokazali, da snovi nerolidol, ocimen in terpinolen na gibanje marmorirane smrdljivke
delujejo odvracalno. Omenjene snovi imajo potencial v varstvu rastlin. V praksi bi se
omenjene snovi lahko namestilo v blizino gojenih rastlin. Ker snovi delujejo kot repelenti
bi s tem lahko vplivali na manjsi delez poskodb na gojenih rastlinah. V prihodnje bo
potrebno izvesti poskuse da lahko potrdimo nase hipoteze.

ABSTRACT

Response of marmorated stink bug (Halyomorpha halys [Stal], Hemiptera,
Pentatomidae) to selected chemicals

The marmorated stink bug is a representative of the family Pentatomidae. It is an invasive,
alien and polyphagous species native to East Asia. It was introduced to the United States
in the mid-1990s and to Europe in 2004. In Slovenia, this stink bug was first found in 2017
in Sempeter pri Gorici. In less than two years, it spread throughout Slovenia and began to
cause damage in agricultural production. In a laboratory experiment, we studied the
influence of selected chemicals (citronellal, hexanal, R-caryophyllene, a-caryophyllene,
linalool, terpinolene, nonanal, dimethyl sulfide, ethanol, nerolidol, nonanal, ocimene) on
the movement of the marmorated stink bug. The results showed that the substances
nerolidol, ocimene and terpinolene have a repellent effect on the movement of the
marmorated stink bug. These substances have potential in plant protection. In practice,
these substances could be placed near cultivated plants. Because the substances act as
repellents, this could affect a lower proportion of damage to cultivated plants. In the future,
experiments will need to be conducted so that we can confirm our hypotheses.

®
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First records of new insect pests in Croatia between two Slovenian conferences on
plant protection (2019-2022)

Mladen SIMALA!, Maja PINTAR', Tatjana MASTEN MILEK?

!Croatian Agency for Agriculture and Food — Centre for Plant Protection, HR-10000

Zagreb, Republic of Croatia (mladen.simala@hapih.hr)

Public institution for the management of protected areas and other protected parts of
nature in the Zagreb County Zeleni prsten, HR-10430 Samobor, Republic of Croatia

Three new insect pests were found for the first time in Croatia since the last Slovenian
Conference on Plant Protection held in Maribor in 2019. Two of them are invasive, having
Eastern Palearctic and Oriental origin, respectively, and one is a Palearctic species widely
spread in Europe. Rose flea beetle [Luperomorpha xanthodera (Fairmaire, 1888)/ is an
alien species originating from China. In Europe, it was detected for the first time out of its
natural habitat in Britain in 2003. Subsequently, the pest has spread rapidly across Europe.
Adults are polyphagous, mainly anthophagous, causing damage on plants belonging to 23
genera from 19 botanical families. In Croatia, L. xanthodera was found for the first time in
August 2019 on flowers of lemon seedlings in nursery in Rovinj. Later during the same
year the species was found in additional 14 continental and coastal localities, on nine
ornamental plant species from six different families. The ficus whitefly /Singhiella simplex
(Singh, 1931)/ is one of the most important pests of various ornamental Ficus species
worldwide. It is an alien species originating from India. In Europe, the pest was first
recorded in Cyprus in 2014. S. simplex was intercepted in Croatia in 2019 on potted plants
of Ficus benjamina L. and Ficus microcarpa L.f., originating from the Netherlands. Privet
thrips /Dendrothrips ornatus (Jablonowski, 1894)] is a polyphagous pest, living and
breeding on leaves of privet, syringa, ash, alder, hazel and lime. It was found in Croatia in
privet hedge (Ligustrum vulgare L.) in Cazma, in June 2020. Specimens of all newly
recorded species were identified in the Laboratory for zoology to the species level on the
basis of morphological characters, using classical identification methods according to
relevant morphological keys.

Alien psyllid species (Hemiptera: Psylloidea) recorded in Croatia
Maja PINTAR!, Mladen SIMALA', Tatjana MASTEN MILEK?

!Croatian Agency for Agriculture and Food — Centre for Plant Protection, 10000 Zagreb,
Republic of Croatia (maja.pintar@hapih.hr)

2Public institution for the management of protected areas and other protected parts of
nature in the Zagreb County Zeleni prsten, 10430 Samobor, Republic of Croatia

Alien species are recognised as a great threat to biodiversity. Alien terrestrial invertebrates
represent one of the most numerous groups of organisms introduced into Europe, with
arthropods, mostly insects, being most dominant and representing for nearly 94% of all
species within the group. At the order level, Hemipterans are second most represented,
accounting for 26% of all alien insects. Most alien insect species spread unintentionally
through human activities, mainly by abundant international trade of their host plants. In
combination with global warming, many insect species from subtropical and tropical areas
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domesticate easily in Europe, particularly in southern regions. Due to their small size,
which makes them difficult to detect, Hemipteran species, including psyllids, seem
particularly prone to such spread. Psyllids (Hemiptera: Sternorrhyncha: Psylloidea) are a
relatively small group of phytophagous insects, with about 4000 described species
worldwide. They are highly host specific and feed mostly on perennial Dicotyledonous
plants. They are present in all major zoogeographical regions, but show greatest diversity
in tropical and south temperate areas. They cause direct damages to their host plants by
sucking on the plant sap. Indirect damages are a result of transmission of harmful
phytoplasma diseases and abundant excretion of honeydew. So far seven alien species
from superfamily Psylloidea have been recorded in Croatia. All species feed on woody
ornamentals commonly found in the Croatian coastal region. Their status and distribution

will be presented.

A new record in Friuli Venezia Giulia region (northeastern Italy): the black fig weevil
(Aclees taiwanensis Kono)

Giorgio MALOSSINI, Claudia BASSI, Iris BERNARDINELLI, Luca BENVENUTO

ERSA, Regional Agency for Rural Development - Plant Health Service, 33050 Pozzuolo
del Friuli, Italy (giorgio.malossini@ersa.fvg.it)

The black fig weevil Aclees taiwanensis Kono is a beetle harmful to plants of genus Ficus,
whose xylophagous larvae are capable of causing rapid decay and death of infested plants.
This Asian species, after its first findings in 2005, has been causing damage for several
years in France and central Italy, but is not currently considered a quarantine pest, so no
emergency measures for its containment and / or eradication have been applied. In 2021
Aclees taiwanensis was also found in Friuli Venezia Giulia (north-eastern Italy) where the
fig is a plant grown mainly in private gardens and where it caused the death of infested
trees. In addition to the common fig (Ficus carica L.), this species can also infest
ornamental plants such as F. benjamina, F. microcarpa, F. pandurata. The black fig
weevil can be active throughout the year, with adults overwintering in the ground or in the
cracks of the trunks. In the central regions of Italy females can lay more than 180 eggs
during the growing season but more in late spring and early summer; in Friuli Venezia
Giulia the biological cycle may not match due to different climatic conditions of northern
Italy. There is no registered pesticide available to control this pest also due to the difficulty
of identifying suitable ones, since the larvae development takes place inside the trunk. In
this phase of pest’s expansion of the distribution range it is important to be able to identify
the symptoms of Aclees presence by early detection, the main ones are listed below:

- Presence of adults feeding on fig leaves or on small fruits

- Presence of light brown sawdust at the base of the trunk

- Presence of adult holes in the basal part of the trunk or on the branches

- Progressive decay of the plant or its parts

1ZVLECEK

Figov rilckar (Aclees taiwanensis K6no): nova najdba v dezeli Furlanija Julijska
krajina (severovzhodna ltalija)
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Figov rilckar Aclees taiwanensis Kono je Skodljiv za rastline iz rodu Ficus. Njegove
ksilofagne li¢inke so sposobne povzrociti hitro suSenje in propad napadenih rastlin. Ta
azijska vrsta je v Evropi prisotna od leta 2005. Ceprav Ze nekaj let povzroga $kodo na
figah v Franciji in osrednji Italiji, ni uvr§¢ena med karantenske Skodljivce, zato tudi niso bili
uvedeni nujni ukrepi za njeno zajezitev ali izkoreninjenje. Leta 2021 je bil A. taiwanensis
prvi¢ najden v Furlaniji Julijski krajini (severovzhodna ltalija), kjer je bilo opazeno
propadanje fig v zasebnih vrtovih. Poleg fig (Ficus carica L.), lahko napada tudi okrasne
rastline iz rodu Ficus, kot so F. benjamina, F. microcarpa in F. pandurata. Figov ril¢kar je
lahko aktiven skozi vse leto. Odrasli hroS¢i prezimujejo v tleh ali v razpokah figovih
dreves. Na obmocju osrednje Italije lahko samice med rastno dobo odlozijo ve¢ kot 180
jajCec, vecino pozno spomladi in zgodaj poleti. V Furlaniji Julijski krajini, ki leZi severneje,
se zaradi razlicnih podnebnih razmer bioloSki cikel A. taiwanensis morda ne ujema
povsem s tem, ki je bil ugotovlien v osrednji ltaliji. Trenutno ni registriranih
fitofarmacevtskih sredstev za zatiranje figovega rilckarja, kot tudi ni izbora primernih
substanc, ki bi u€inkovito delovale na licinke, katerih razvoj poteka v lesu figovih dreves. V
fazi Siritve Skodljivca, je za zgodnje odkrivanje na novem obmocju pomembno poznavanje
znakov napada A. taiwanensis kot so: prisotnost odraslih rilékarjev, ki se hranijo na listih
in plodovih fig, prisotnost Zagovine v spodnjem delu debla, prisotnost izvrtin, ki jih vrtajo
odrasli rilckarji v spodnjem delu debla in spodnjih vejah ter naglo propadanje dreves ali

delov kroSnje

High diversity of Diaporthe spp. in leaves and twigs of Diospyros kaki

Hans-Josef SCHROERS!, Janja ZAJC!, Metka ZERJAV!, Marko DEVETAK?, Domen
BAJEC?

'Kmetijski institut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, SI-1000
Ljubljana (hans.schroers@kis.si)

2KGZS, Kmetijsko gozdarski zavod Nova Gorica, Pri hrastu 18, SI-5000 Nova Gorica
’KGZS Kmetijsko gozdarski zavod Novo mesto, Smihelska c. 14, SI-8000 Novo mesto

Persimmon has been produced in Slovenia for many years without that plant protection
products had to be applied. This changed in recent years after the emergence of
Plurivorosphaerella nawae, the causal agent of the circular leaf spot and premature fruit
drop, identified at the Agricultural Institute of Slovenia in 2019. To further explore
occurrence of potentially pathogenic fungi, twigs and leaves showing any kind of
symptoms were collected in Slovenian Istria, Goriska Brda, Vipava valley (in 2020 and
2021) and Southeast Slovenia (2020). Fungi retrieved from wood samples or surface
disinfected leaves were identified according to morphological characters and barcode
sequencing of phylogenetic marker genes. A total of eight different Diaporthe species
could be identified and even different Diaporthe species were sometimes retrieved from
the same sample. They included D. foeniculina, D. eres (known as pathogens of kaki
trees), D. cf. amygdali, D. mediterranea, and D. rudis, all known to occur in various plant
species as endophytes or pathogens. Sporadically, also D. phaseolorum, D. oncostoma
(mainly known from Robinia sp.), and D. pulla (so far only known from Hedera sp.) was
isolated. In general, Diaporthe causes diverse disease symptoms including twig cankers,
wilting and dieback, leaf spots and root and fruit rots. So far, the identified Diaporthe
species were not found to consistently associate disease phenotypes on kaki. However, the
high prevalence of different species of Diaporthe on persimmons could become more
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problematic when plants are exposed to stress including frost and drought or other
consequences that relate to climate change.

1ZVLECEK
Velika raznolikost Diaporthe spp. v listih in vejicah kakija Diospyros kaki

Kaki se je v Sloveniji Ze vrsto let prideloval brez uporabe fitofarmacevtskih sredstev. To se
je nedavno spremenilo zaradi pojava glive Plurivorosphaerella nawae, povzrociteljice
listne pegavosti ter prezgodnjega odpadanja listja in plodov, ki smo jo na Kmetijskem
institutu Slovenije identificirali leta 2019. Za nadaljnje raziskovanje pojavljanja potencialno
patogenih gliv smo v Slovenski Istri, GoriSkih Brdih, Vipavski dolini (v letih 2020 in 2021)
in jugovzhodni Sloveniji (2020) vzor€ili vejice in liste, ki kazejo kakrSne koli simptome
bolezni. Glive osamljene iz lesa vej ali povrSinsko dezinficiranih listov, smo identificirali
glede na morfoloSke lastnosti in zaporedje ¢rtnih kod filogenetskih genskih oznacevalcev.
Skupno smo identificirali osem razlicnih vrst Diaporthe, kot so D. foeniculina, D. eres
(znani kot povzrociteljici bolezni kakijevih dreves), D. cf. amygdali, D. mediterranea in D.
rudis, za katere je znano, da se pojavljajo v razli¢nih rastlinskih vrstah kot endofiti ali
patogeni. Sporadi¢no so bili izolirani tudi D. phaseolorum, D. oncostoma (predvsem
poznana iz Robinia sp.) in D. pulla (doslej poznana le iz Hedera sp.). Veckrat smo iz
istega vzorca pridobili celo razlicne vrste Diaporthe. Na splosno glive rodu Diaporthe
povzrocajo razli¢ne simptome bolezni, vkljuéno z razjedami, venenje in odmiranjem vej,
pegavosti listov ter gnilobo korenin in plodov. Doslej $e nismo potrdili, da bi lahko
identificirane vrste Diaporthe dosledno povezovali s fenotipom bolezni na kakiju. Vendar
pa lahko visoka razSirjenost razli¢nih vrst Diaporthe na kakiju postane problemati¢na,
kadar so rastline izpostavljene stresu, vklju¢no z zmrzaljo, suso ali drugimi posledicami, ki
so povezane s podnebnimi spremembami.

®

Izbor presejalnih testov za dolo¢anje karantenskih bakterij rodu Xanthomonas na
agrumih

Neza TURNSEK', Aude CHABIRAND? Manca PIRC!, Tanja DREO!

"Nacionalni institut za biologijo, Oddelek za biotehnologijo in sistemsko biologijo, Veéna
pot 111, SI-1000 Ljubljana (neza.turnsek@nib.si)

French Agency for Food, Environmental and Occupational Health and Safety (ANSES),
Plant Health Laboratory, Unit for Tropical Pests and Diseases, 7 chemin de 1'IRAT, 97410
Saint-Pierre, Reunion island, Francija

Zgodnja diagnostika je klju¢na za zmanjSanje tveganja vnosa in Sirjenja rastlinskih
Skodljivcev. Z validacijami in razli¢nimi medlaboratorijskimi primerjavami pridobivamo
podatke o zanesljivosti testov, ki se uporabljajo v diagnostiki. Nacionalni institut za
biologijo je v okviru raziskovalnega projekta VALITEST (Horizon 2020 GA 773139)
sodeloval v medlaboratorijski primerjalni Studiji laboratorijskih testov za odkrivanje
karantenskih bakterij Xanthomonas citri pv. citri in Xanthomonas citri pv. aurantifoliae.
Te bakterije povzro¢ajo pomembne bolezni pri pridelavi agrumov. V seriji slepih vzorcev,
ki jih je pripravil organizator Studije, Laboratorij za zdravje rastlin ANSES, Enota za
tropske Skodljivce in bolezni, smo testirali razlicne teste na podlagi LAMP, PCR, PCR v
realnem cCasu in direktnih molekularnih testov, kateri so bili izvedeni na nacinu, ki so
primerni tudi za izvedbo na terenu, torej brez izolacije DNK. Na podlagi rezultatov smo
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zasnovali optimalno kombinacijo testov za dolocanje bakterij iz rodu Xanthomonas na
agrumih, ki zagotavljajo ustrezno obcutljivost in specifiénost presejalnega testiranja.

ABSTRACT

Selection of screening tests for detection of quarantine bacteria of the genus
Xanthomonas in Citrus spp.

Early diagnosis is key to reducing the risk of introduction and spread of plant pests.
Through validations and various interlaboratory comparisons, we obtain data on the
reliability of tests used in diagnostics. As part of the VALITEST research project (Horizon
2020 GA 773139), the National Institute of Biology participated in an interlaboratory
comparison study of laboratory tests for the detection of quarantine bacteria Xanthomonas
citri pv. citri and Xanthomonas citri pv. aurantifoliae. These bacteria cause important
diseases in citrus production. In a series of blank samples prepared by the study
organizer, ANSES Plant Health Laboratory, Unit for Tropical Pests and Diseases, we
tested various tests based on LAMP, PCR, real-time PCR methods and direct molecular
tests, which were done with on-site compatible approach without DNA isolation. Based on
the results, we designed an optimal combination of tests to determine bacteria of the
genus Xanthomonas on citrus fruits that provide fit-for-purpose sensitivity and specificity
of screening testing.

Ambrozijski podlubnik (Xylosandrus germanus [Blandford, 1894]) na vinski trti (Vitis
vinifera L.)

Domen BAJEC!, Karmen RODIC?, Andreja KAVCIC?, Franci BAMBIC*, Andreja
PETERLIN®

1245K GZS — Zavod Novo mesto, Sluzba za varstvo rastlin, Smihelska 14, SI-8000 Novo
mesto (domen.bajec@kgzs-zavodnm.si)
3Gozdarski institut Slovenije, Oddelek za varstvo gozdov, Ve&na pot 2, SI-1000 Ljubljana

Ambrozijski podlubnik je polifagna invazivna tujerodna vrsta, ki je bil zabeleZen na preko
200 lesnatih rastlinah. V Sloveniji je bil prvi¢ ugotovljen v letu 2000. Za kmetijsko
pridelavo je bil do sedaj nevaren zaradi nagnjenosti do sadnih vrst. V letu 2019 smo v
Sluzbi za varstvo rastlin na KGZS — Zavodu Novo mesto prvi¢ zabelezili tudi lokaliziran
napad na vinski trti. Vzorec iz vinograda na Trski gori pri Novem mestu je bil potrjen na
Gozdarskem institutu Slovenije. Druga lokacija napada je bila v ve¢jem obsegu v 2020
zabelezena na vinorodnih legah pri Sentrupertu. Pri trtah so znamenja napada slabo
opazna, saj lubje zelo zastira ¢rvino. Poskodovano tkivo se v vecini primerov hitro
prerasca in trs uspeS$no prenese gostoto podlubnikov, ki bi sicer rastlino pokoncala.
Odmirati zacne Sele, ko ga hkrati naseli ve¢ deset osebkov podlubnikov. Skrbi nas
prihodnja dinamika Sirjenja in naras¢anje Skode na vinski trti.

ABSTRACT

Black timber bark beetle (Xylosandrus germanus [Blandford, 1894]) on grapevine
(Vitis vinifera L.)
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Black timber bark beetle is a polyphagous, invasive species that has been recorded on
over 200 woody plants. In Slovenia it was first identified in 2000. Until now it has been
dangerous for agricultural production due to its tendency towards fruit tree species. In
2019, the Plant Protection Service at KGZS - Novo mesto Institute for the first time
recorded also localized attack on grapevine. The sample from the vineyard on Tr8ka gora
near Novo mesto was confirmed at The Slovenian Forestry Institute. The second location
of the attack was recorded on a larger scale in 2020 at the wine-growing sites near
Sentrupert. On vines, the signs of attack are poorly visible, as the bark greatly conceals
the holes. In most cases, the damaged tissue grows quickly and the cane successfully
tolerates the density of beetles that would otherwise kill the tree species. It begins to die
only when it is inhabited by dozens of beetles at the same time. We are concerned in the
future dynamics of spreading and increasing damage to the grapevine.

®

Zatiranje ameriskega Skrzatka (Scaphoideus titanus Ball, Hemiptera, Cicadellidae) na
vinski trti (Vitis vinifera L.) z nahrbtnimi napravami za nanos fitofarmacevtskih
sredstev

Filip VUCAINK, Stanislav TRDAN, Matej VIDRIH

'Biotehnigka fakulteta, Oddelek za agronomijo, Jamnikarjeva 101, SI-1000 Ljubljana
(filip.vucajnk@bf.uni-lj.si)

V vinogradu v Mirni Pe¢i je bil v letu 2020 postavljen poskus v katerega so bile vklju¢ene
tri nahrbtne naprave za Skropljenje manjSih vinogradov. Prva naprava je bila roc¢na
Skropilnica Solo 425, druga je bila baterijska Skropilnica Solo Accu in tretji motorni
prsilnik Solo 444. Zaradi mocnega pojava ameriSkega skrzatka (Scaphoideus titanus) na
tem obmocCju v zadnjih letih, je bila primerjana kakovost nanosa dveh kontaktnih
insekticidov proti temu S$kodljivcu z omenjenimi napravami. V poskusu je bilo
ugotovljeno, da je bil odstotek pokritosti pri vseh treh napravah za Skropljenje podoben in
je znasal ve¢ kot 35 %. Pri motornem nahrbtnem prsilniku je bilo ugotovljeno vecje Stevilo
odtisov kapljic na cm?. Na zunanjem delu vinske vrte, tako zgoraj kot tudi spodaj, je bil
vecji odstotek pokritosti z insekticidom kot zgoraj in spodaj v notranjem delu vinske trte.
Tudi 3tevilo odtisov kapljic na cm? je bilo na zunanjem delu vinske trte vegje kot v
notranjosti. Po prvem Skropljenju z insekticidom Exirel se Stevilo li¢ink ni bistveno
zmanj$alo, medtem ko se je po drugem skropljenju z insekticidom Decis 2,5 EC zmanjSalo
na minimum. Rezultati poskusa so pokazali, da se lahko tudi s kakovostnimi ro¢nimi in
baterijskimi Skropilnicami doseze primerljiv nanos in delovanje insekticidov za zatiranje
ameriskega Skrzatka kot z motornimi nahrbtnimi prsilniki, ki so trenutno najve¢ v uporabi
pri Skropljenju manjsih vinogradov.

ABSTRACT

Control of leafhopper (Scaphoideus titanus Ball Hemiptera, Cicadellidae) on
grapevine (Vitis vinifera L.) with knapsack sprayers to dispense plant protection
products

In the vineyard near Mirna Pec a trial was performed in 2020, containing three backpack

sprayers for spraying small vineyards. The first was hand knapsack sprayer Solo 425, the
second was battery knapsack sprayer Solo Accu and the last motorized knapsack
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mistblower Solo 444. Due to the large abundance of leafhopper (Scaphoideus titanus) in
this area in the last few years, the quality of spray deposit after spraying with three
backpack spraying devices and two contact insecticides to control this pest was
compared. In a trial it was established that the spray coverage of all three knapsack
spraying devices was similar and amounted over 35 %. When using motorized mistblower
the larger number of spray impacts per cm? was determined. On the outer part of the
grapevine, both on the top and at the bottom, the higher insecticide coverage was
established compared to inner part of the grapevine, both at the top and at the bottom.
Also the number of spray impacts per cm? was larger on the outer part of the vine
compared to inner part. After first insecticide spraying using Exirel the number of nymphal
instars did not decrease greatly, while after second insecticide spraying with Decis 2,5 EC
their number decreased to a minimum. Results gained in a trial showed that comparable
spray deposit and insecticide effect on leafhopper can be achieved also with hand
knapsack sprayers and battery knapsack sprayers compared to motorized mistblowers,
which are generally more frequently used for spraying small vineyards.

®

Virological examination of a Hungarian vineyard
Andras TAKACS, Fruzsina GALAMBOS, Erzsébet NADASY, Gy6rgy PASZTOR

Hungarian University of Agriculture and Life Sciences, Georgikon Campus
8360 Keszthely, Deak F. Str. 16 (Takacs.Andras. Peter@uni-mate.hu)

Winegrowing and winemaking have been known to mankind for thousands of years. From
antiquity to the present day, they have evolved with civilization, social customs, and
traditions. The emergence and disappearance of human interventions, natural
environmental changes and pathogens have remarkable effects on the development of
viticulture. Many viruses may cause significant diseases to the grapes. Plant viruses belong
to pathogens that draw attention to their presence in everyday cultivation only when the
infected plants show clear symptoms of a disease. The control of viruses is very difficult
since the infected plants cannot be cured according to our current knowledge. In the
control of viruses, there are difficulties in diagnostics that lead to the need to focus on the
use of pathogen-free plant propagating material and to the prevention of the infection. The
degree of infection can be determined most reliably by molecular biological methods. The
aim of our research was to assess the infection of Grapevine leafroll-associated virus
(Grapevine fleck virus) in grapevine from the Northern Transdanubia region using an
enzyme-linked immunosorbent assay (ELISA) test. This study also covers the evaluation
of the relative dominance of Grapevine leafroll-associated virus 1, Grapevine leafroll-
associated virus 2, Grapevine leafroll-associated virus 3, Grapevine leafroll-associated
virus 6, Grapevine leafroll-associated virus 7. In 25 of the 60 samples, Grapevine leafroll-
associated virus and Grapevine fleck virus were detected. GIRaV1, GLRaV2 variants and
GFkV (Grapevine fleck virus) virus were the most common viruses with serologically
positive results. This confirms the results of previous studies showing GLRaV1-2 and
GFkV as the dominant pathogens among grape viruses in Hungary and in the Northern
Transdanubia.
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Vpliv medvrstnega posevka na zastopanost plevelov v vinogradu
Andrej VONCINA, Spela MODIC, Primoz ZIGON, Jaka RAZINGER

Oddelek za varstvo rastlin, Kmetijski institut Slovenije, Hacquetova ulica 17, SI-1000
Ljubljana (andrej.voncina@kis.si)

Obvladovanje plevelov je pomemben ukrep varstva rastlin v vinogradnistvu, sploh v prvih
letih po sajenju trt. Ker imajo plevelne rastline veliko tekmovalno sposobnost za hranila in
vodo, lahko njihova prisotnost negativno vpliva na rast vinske trte ter posledi¢no na
kakovost in koli¢ino pridelka. Setev rastlin v medvrstni prostor vinograda ima lahko ve¢
pozitivnih ucinkov. Poleg povecanja Stevila koristnih organizmov, zmanj$anja erozije in
povecanja vsebnosti organske snovi v tleh je uporaba posevkov priporoéljiva tudi z vidika
obvladovanja plevelov. V vrstno pestrih posevkih so zastopane rastline z razli¢nim
obdobjem in dinamiko rasti, zato so tla v medvrstnem prostoru dalj Casa prekrita, kar
potencialno zavira rast plevelov. V raziskavi, ki smo jo v letih 2019 in 2020 opravili v
vinogradu z integrirano pridelavo grozdja na obmocju zgornje Vipavske doline (Mance),
smo preucevali vpliv posevka na sestavo vegetacije v medvrstnem prostoru v primerjavi z
mehansko obdelanimi tlemi. V delu medvrstnega prostora je bil posejan posevek z
razli¢nimi vrstami rastlin, primarno namenjenimi privabljanju koristnih organizmov, drugi
del pa je po obdelavi ostal gol. V raziskavi smo skozi rastno dobo posevka v medvrstnem
prostoru periodi¢no spremljali vznik posameznih vrst posevka, poleg tega pa tudi vznik in
rast ostalih rastlinskih vrst. Vznik plevelnih vrst je bil manjsi pri rastlinah, tezavnih za
obvladovanje, kot so trajni pleveli topolistna kislica (Rumex obtusifolius), ozkolistni
trpotec (Plantago lanceolata) in njivski slak (Convolvulus arvensis). Zabelezena je bila
manjS$a pokrovnost travnega plevela Setaria pumila. Rezultati nakazujejo, da prekrivni
posevki — poleg direktnega in indirektnega vpliva na ¢lenonozce — hkrati tudi zmanjsujejo
tekmovalno sposobnost plevelov v vinogradu.

ABSTRACT
Effect of cover crop on weed presence in vineyard

Weed management is an important part of plant protection in vineyards especially in the
first years after sowing. Because of weed competition for water and nutrients their
presence can affect vine growth and consequently lower yield quality and quantity.
Species-rich cover crops grown between vine rows can have multiple positive effects.
Apart from positive effects on beneficial arthropods, soil erosion prevention, organic
matter increase, cover crops can also be an effective weed management technique.
Because of a mix of plants with different growing periods are sown in a species-rich cover
crop, soil is covered for a long period of time and therefore weed emergence and growth
is slowed down. A field trial testing the effect of a cover crop on weed population was
conducted in 2019 and 2020 in the upper Vipava valley (Mance) in a vineyard under
integrated management with inter-row cultivation. One part of the vineyard was sown with
a cover crop and the other left as it was (bare soil). During the growing season monitoring
of cover crop species as well as other vegetation growth was monitored in the inter-rows
of the vineyard. Results show a reduction in weed competition in treatment with cover
crop compared to the cultivated treatment. Emergence of weeds difficult to control, such
as Rumex obtusifolius, Plantago lanceolata and Convolvolus arvensis, was lower when a
cover crop was present. Also a lower land cover of a grass species Setaria pumila was
recorded in the part with the cover crop. Thus the results indicate that — in addition to

127



Izviecki referatov 15. slovenskega posvetovanja o varstvu rastlin z mednarodno udelezbo
Portoroz 2022

direct and indirect effects on arthropods — cover crops also show a potential to suppress

weeds.

Testiranje oljk na navzo¢nost virusov v Sloveniji
Aljosa BEBER, Irena MAVRIC PLESKO, Barbara GRUBAR, Mojca VIRSCEK MARN

Kmetijski institut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, SI-1000
Ljubljana, Slovenija (aljosa.beber@kis.si)

Oljka je druga najpomembnejSa sadna vrsta v Sloveniji. Dovzetna je za okuzbe z vec
virusi, med katerimi jih ve€ina povzroca latentne okuzbe. V letu 2016 smo prvi¢ uporabili
molekularne metode za preverjanje prisotnosti virusov na oljkah v Sloveniji. Za detekcijo
ArMV (virus mozaika repnjaka, arabis mosaic virus), CLRV (virus zvijanja listov CeSnje,
cherry leaf roll virus), CMV (virus mozaika kumare, cucumber mosaic virus), OLYaV (z
rumenenjem listov oljke povezani virus, olive leaf yellowing-associated virus) in SLRSV
(latentni virus obrocCkaste pegavosti vrtnega rdecega jagodnjaka, strawberry latent ringspot
virus) smo vpeljali enostopenjsko metodo verizne reakcije s polimerazo z reverzno
transkripcijo. Zacetni oligonukleotidi uporabljeni pri analizi so bili preverjeni v
medlaboratorijskem testiranju v Italiji. Od leta 2016 do 2021 smo z dreves v mati¢nih,
kolekcijskih in pridelovalnih nasadih odvzeli 95 vzorcev. Nekatere drevesa so bila v tem
Casu vzorcCena veckrat, nobeno pa ni kazalo znamenj okuzb z virusi. Do sedaj smo na
oljkah v Sloveniji potrdili dva virusa in sicer CMV in OLYaV. Detekcija virusov pri
drevesih brez izrazenih bolezenskih znamenj se je izkazala za teZavno, saj smo pri vzorcih
iz istih dreves dobili razli¢ne rezultate. Sklepamo, da so posamezni virusi pri dolocenih
sortah neenakomerno porazdeljeni in/ali navzoci v nizki koncentraciji.

ABSTRACT
Testing of olives for the presence of viruses in Slovenia

Olives are the second most important fruit crop in Slovenia. They can be infected by
several viruses, although most of infections are latent. Testing olives for virus infections in
Slovenia using molecular methods started in 2016. One step RT-PCRs for detection of
ArMV (arabis mosaic virus), CLRV (cherry leaf roll virus), CMV (cucumber mosaic virus),
OLYaV (olive leaf yellowing-associated virus) and SLRSV (strawberry latent ringspot
virus) were introduced. Primers validated in the inter-laboratory testing performed in
several ltalian laboratories were used. Altogether 95 samples were taken in mother,
collection and production orchards. Some tree samples were sampled more than once.
None of the trees showed symptoms of viral infection. For now only CMV and OLYaV
were found to be present in olive orchards in Slovenia. Detection of viruses in
symptomless olives proved to be difficult since viruses could be detected only in some
samples collected from the same tree. This indicates that at least some olive infecting
viruses are distributed unevenly and/or in low concentrations through the canopy in some

varieties.
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Problematika zatiranja krvave usi (Eriosoma lanigerum [Hausmann, 1802]) v nasadu
jablane na obmo¢ju JV Slovenije

Ivica IMPERL, Domen BAJEC, Karmen RODIC, Andreja PETERLIN, Franci BAMBIC

KGZS - Zavod Novo mesto, SluZba za varstvo rastlin, Smihelska 14, 8000 Novo mesto
(ivica.imperl@kgzs-zavodnm.si)

Krvava u$ (Eriosoma lanigerum) je za obvladovanje v jablanovih nasadih izrazito zahtevna
Skodljiva vrsta. Pri njenem zatiranju se sreCujemo s problemi uéinkovitosti pripravkov in
negativnimi vplivi na okolje. Z namenom priprave primerne in u¢inkovite strategije varstva
smo leta 2021 zasnovali poskus v nasadu jablan v okolici Brezic. Poskus je zajemal
standardni, integrirani in ekoloski pristop varstva. Preverjali smo, kako razli¢ni Skropilni
programi vplivajo na populacijo usi in njihove naravne sovraznike. Pridobljeni rezultati
nakazujejo moznost uspe$nega zatiranja populacije krvave usi z integriranim in ekolos§kim
pristopom varstva, predvsem v nasadih z manjso stopnjo napadenosti.

ABSTRACT

Issues of woolly aphid (Eriosoma lanigerum [Hausmann, 1802]) control in apple
orchards of south-east Slovenia

Woolly aphid (Eriosoma lanigerum) in apple orchards is very difficult pest to control. We
have problems with the effectiveness of insecticides and negative effects to the
environment, especially on beneficial organisms. In 2021 we designed an experiment in
apple orchard vicinity Brezice in order to prepare an appropriate and effective protection
strategy. The field experiment includes a standard, integrated and ecological plant
protection approach. We want to test how different spraying programs effect on the aphid
population and their natural enemies. The obtained results show the successful control of
woolly aphid populations with an integrated and ecological plant protection approach,
especially in orchards with lower infestation levels.

®

Laboratorijsko preizku$anje mutanta egerolizinskega proteina ostreolizina A kot
potencialnega bioinsekticida za zatiranje koloradskega hrosca

Primoz ZIGON', Jaka RAZINGER?, Anastasija PANEVSKA3, Martina MRAVINEC?,
Maja GRUNDER?, Kristina SEPCIC®

12 Kmetijski institut Slovenije, Oddelek za varstvo rastlin, Hacquetova 17, SI-1000
Ljubljana (primoz.zigon@kis.si)

3-6Univerza v Ljubljani, Biotehniska fakulteta, Oddelek za biologijo, Veéna pot 111, SI-
1000 Ljubljana

Nedavno so odkrili, da se glivni egerolizinski proteini iz rodu Pleurotus vezejo z
membranskim sfingolipidom, ceramid fosfoetanolaminom, ki je specifi¢en za membrane
nevretencarjev. Tockovna mutacija enega teh egerolizinov, ostreolizina A6 (OlyAo6)
poveca to interakcijo za faktor 1000. V genomu gliv rodu Pleurotus se nahajajo tudi
nukleotidne sekvence, ki kodirajo proteine z domeno proteinskega kompleksa, ki napadajo
membrano (ang. membrane attack complex/perforin, MACPF). Proteini z domeno MACPF
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lahko v kombinaciji z egerolizini tvorijo transmembranske pore v umetnih in bioloskih
membranah, ki vsebujejo za egerolizin specificen lipidni receptor, in posledi¢no delujejo
kot selektivni bioinsekticidi za zatiranje koloradskega in koruznega hrosc¢a. Cilj nase
raziskave je bil preuciti, Ce ima zgoraj omenjeni mutant ostreolizina A6 (OlyA6 E69A), ki
se na lipidne membrane veze bistveno mocneje od divjega tipa, v kombinaciji s
partnerskim proteinom z domeno MACPF, pleurotolizinom B (PlyB) tudi visjo
insekticidno aktivnost. Insekticidne ucinke egerolizinov OlyA6 in OlyA6 E69A v
kombinaciji s PlyB smo preucevali na laboratorijski populaciji koloradskega hrosca
(Leptinotarsa decemlineata). V seriji laboratorijskih poskusov sta oba preucevana
egerolizinska kompleksa pokazala toksi¢ni vpliv na li¢inke koloradskega hrosca.
Prehranjevanje li¢ink z listnimi diski tretiranimi s proteinsko meSanico je znacilno
povecalo smrtnost li¢ink in zmanj$alo njihovo prehranjevanje v 5-dnevnem poskusu.
Izpostavitev li¢ink OlyA6 in OlyA6 E69A je imela znacilen vpliv na manjsi prirast licink,
kar se je odrazalo v manjSi spremembi njihove mase. Insekticidna ucinkovitost obeh
preucevanih egerolizinskih kompleksov je bila primerljiva; mutant ostreolizina A6 (OlyA6
E69A) v primerjavi z ostreolizinom A6 (OlyA6) in ni izkazoval vecjega ulinka na
smrtnost in zmanjSanje prehranjevanja licink.

ABSTRACT

Laboratory evaluation of aegerolysin A6 protein mutant as potential bioinsecticide
for Colorado potato beetle control

Recently, aegerolysin proteins from the fungal genus Pleurotus were found to interact with
ceramide phosphoethanolamine (CPE), a membrane sphingolipid specific for
invertebrates. Moreover, a point-specific mutation of the aegerolysin proteins increases
this interaction 1000-fold. Moreover, the genomes of these fungi contain nucleotide
sequences encoding proteins with a membrane attack complex/perforin domain (MACPF).
In combination, aegerolysins and MACPF proteins can perforate artificial and biological
membranes containing the specific lipid receptor by forming transmembrane pore
complexes with specific pesticide efficacy against Colorado potato beetle and Western
Corn Rootworm. Therefore, our aim was to investigate whether the above-mentioned
mutant of ostreolysin A6 (OlyA6 E69A), which binds to lipid membranes significantly more
strongly than wild type, in combination with a partner protein with MACPF domain,
pleurotolysin B (PlyB) also has higher insecticidal activity. The insecticidal properties of
both aegerolysins in combination with PlyB, were examined in laboratory-reared larvae of
the Colorado potato beetle (CPB; Leptinotarsa decemlineata). In serial of laboratory
experiments, selected aegerolysin-protein complexes have shown a selective toxic effect
to CPB. Exposure of CPB to leaf disks treated with protein mixtures significantly increased
larval mortality and decreased their feeding during the 5-day experiment. Exposure of
CPB larvae to leaf discs containing OlyA6/ PlyB and OlyA6 E69A/ PlyB significantly
affected growth increment of tested larvae, which is reflected in a smaller change in
biomass. The insecticidal efficacy of studied egerolysin complexes was comparable, as
mutant of ostreolysin A6 (OlyA6 E69A) did not show higher mortality and reduction in
larval feeding compared to ostreolysin A6 (OlyA6).

®
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Uporaba Sobe z variabilnim pretokom pri zatiranju rdecega Zitnega strgaca
(Oulema melanopus L.)

Filip VUCAINK, Stanislav TRDAN, Matej VIDRIH
'Biotehnigka fakulteta, Oddelek za agronomijo, Jamnikarjeva 101, SI-1000 Ljubljana

(filip.vucajnk@bf.uni-lj.si)

V poljskem poskusu smo uporabili injektorske Sobe z variabilnim pretokom Turbo Drop
VR 1,5 HighSpeed. Posebnost te Sobe je dodatni ventil na Sobi, ki omogoca SirSe razmerje
pretoka (1:3) v obmocju 2 do 8 bar. Poljski poskus smo izvedli v letu 2020 na
Laboratorijskem polju Biotehniske fakultete na treh sortah ozimne psenice Falago, Gorolka
in Illico. Tlaki pri Skropljenju z omenjenimi Sobami so bili 2, 4 in 6 bar. Za zatiranje
rdecega zitnega strgaca (Oulema melanopus L.) smo uporabili kontaktni insekticid na
osnovi aktivne snovi deltametrin. Pri $kropljenju smo ugotavljali kakovost nanosa z na
vodo obcutljivimi listi¢i in kasneje Se poSkodbe listne povrSine na zgornjih dveh listih
ozimne psenice. Poskusne parcele smo pozeli s parcelnim kombajnom Wintersteiger in na
koncu izracunali parametre pridelka po obravnavanjih. V prispevku bo prikazani rezultati
kakovosti nanosa insekticida, odstotek poskodb listne povrSine zaradi rdeCega zitnega
strgaca in parametri pridelka pri 3 tlakih Skropljenja s Sobo Turbo Drop VR 1,5
HighSpeed.

ABSTRACT
The use of variable rate nozzle for the chemical control of cereal leaf beetle

In the field trial injector nozzles with variable flow rate Turbo Drop VR 1,5 HighSpeed were
used. A special feature of this nozzle is the additional valve on the nozzle, which allows a
wider flow ratio (1: 3) in the range of 2 to 8 bar. In 2020 field trial was executed on the
Laboratory field of Bioetchnical faculty with three winter wheat varieties Falago, Gorolka
and lllico. Spraying pressures with the above mentioned nozzles were 2, 4 and 6 bar. For
the chemical control of cereal leaf beetle (Oulema melanopus L.) contact insecticide
based on active ingredient deltamethrine was used. At spraying we analyzed the deposit
quality using water sensitive papers and later on the leaf damage on upper two leaves of
winter wheat. The field plots were harvested by the plot harvester Wintersteiger and at the
end grain yield parameters were calculated according to treatments. In the paper results
of deposit quality, percentage of damaged leaf area due to cereal leaf beetle and yield
parameters at three spraying pressures using Turbo Drop Vr 1,5 Hidg Speed nozzle will

be presented.

Nove najdbe jajénega parazitoida Trichogramma brassicae Bezdenko (Hymenoptera,
Trichogrammatidae) v Sloveniji

Stanislav TRQANI, Joze MIKLAVC?, Urska SKRABAR?, Magda RAK-CIZEJ?, Franéek
POLICNIK?, Ziga LAZNIK', Erika ORESEK4, Paul RUGMAN-JONES?, Ivana MAJIC®,
Emilija RASPUDIC®, Ankica SARAJLIC®, Tanja BOHINC!

'Biotehnigka fakulteta, Oddelek za agronomijo, Jamnikarjeva 101, SI-1000 Ljubljana
(stanislav.trdan@bf.uni-lj.si)
2KGZS — Kmetijsko gozdarski zavod Maribor, Vinarska ulica 14, SI-2000 Maribor
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4Uprava za varno hrano, veterinarstvo in varstvo rastlin, Dunajska 22, SI-1000 Ljubljana
SUniversity of California, Department of Entomology, Riverside CA 92521, California,
USA

®Sveudiliste Josipa Jurja Strossmayera u Osijeku, Fakultet agrobiotehnic¢kih znanosti
Osijek, Vladimira Preloga 1, HR-31000 Osijek, Hrvaska

V avgustu in septembru 2021 smo na njivah s koruzo na razli¢nih obmocjih Slovenije
vzorcili jajéna legla koruzne vesce (Ostrinia nubilalis [Hiibner]) z namenom preucitve
zastopanosti jajénih parazitoidov iz rodu Trichogramma. Pri nabiranju vzorcev so
sodelovale tri inStitucije, in sicer Biotehniska fakulteta v Ljubljani, Institut za hmeljarstvo
in pivovarstvo Slovenije iz Zalca ter KGZS - Kmetijsko gozdarski zavod Maribor.
Pregledali smo 46 njiv s koruzo, na 31 lokacijah (njivah) oz. 67 % pregledanih lokacij pa
smo nasli jajéna legla koruzne vesée. Na obmocju osrednje Slovenije smo nabrali 14
vzorcev, na obmo&ju JV Slovenije 15 vzorcev, Stajerske in Koroske 10 vzorcev in na
obmocju SV Slovenije 7 vzorcev. Po 14-21 dneh od datuma nabiranja oz. njihovega
hranjenja v Laboratoriju za fitomedicino na Biotehniski fakulteti, smo vzorce pregledali z
namenom ugotovitve parazitiranosti jajénih legel. V petih vzorcih (jajénih leglih), na 11 %
pregledanih lokacij oz. na 16 % lokacij, na katerih smo nasli jaj¢na legla, smo potrdili
parazitiranost. Parazitoide iz rodu Trichogramma smo shranili v 95 % etanol in jih poslali
v molekulsko identifikacijo v Kalifornijo (ZDA, University of California, Department of
Entomology, Riverside). Dr. Paul Rugman-Jones je vseh pet vzorcev, enega iz JV
Slovenije, dva s Stajerske in Koroske in dva iz SV Slovenije dolo&il kot vrsto
Trichogramma brassicae Bezdenko, ki spada med najbolj prepoznavne naravne sovraznike
koruzne vesce (Ostrinia nubilalis [Hiibner]) na JV Evrope. V prispevku bodo podrobneje
predstavljene lokacije najdb tega pomembnega jajénega parazitoida, katerega potrditev
zastopanosti v Sloveniji ima veliko uporabno vrednost za bioti¢no varstvo rastlin.

ABSTRACT

New records of egg parasitoid Trichogramma brassicae Bezdenko (Hymenoptera,
Trichogrammatidae) in Slovenia

In August and September 2021, we have sampled egg clusters of European corn borer
(Ostrinia nubilalis [Hubner]) in corn fields in different parts of Slovenia in order to study the
presence of egg parasitoids from the genus Trichogramma. Three institutions participated
in the collection of samples, namely the Biotechnical Faculty in Ljubljana, the Institute of
Hop Growing and Brewing of Slovenia from Zalec and KGZS — Institute of Agriculture and
Forestry Maribor. We have inspected 46 fields with corn, while at 31 locations (fields) or at
67 % of the inspected locations were found egg clusters of corn borer. We have collected
14 samples in the area of central Slovenia, 15 samples in the area of SE Slovenia, 10
samples in Stajerska and Koroska area and 7 samples in the area of NE Slovenia. After
14-21 days from the date of collection (their storage in the Laboratory of Phytomedicine at
the Biotechnical Faculty), we have examined the samples in order to determine the
parasitism of egg clusters. In five samples (egg clusters), at 11 % of inspected locations or
at 16 % of the locations where eggs were found, their parasitism was confirmed.
Parasitoids of the genus Trichogramma were stored in 95% ethanol and sent for
molecular identification to California (USA, University of California, Department of
Entomology, Riverside). Dr. Paul Rugman-Jones identified all five samples, one from SE
Slovenia, two from Stajerska and Koroska and two from NE Slovenia, as Trichogramma
brassicae Bezdenko, one of the most recognizable natural enemies of Ostrinia nubilalis
[HUbner] in SE Europe. In the paper we will present more extensively the locations of
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findings of this significant egg parasitoid, which confirmation in Slovenia is of a great
importance for biological control.

Laboratorijsko preucevanje insekticidnega delovanja prahov invazivnih tujerodnih
rastlinskih vrst v samostojni uporabi in kombinacijah z lesnim pepelom in
diatomejsko zemljo na riZevega Zuzka (Sitophilus oryzae, Coleoptera, Curculionidae)

Andrija VASILIC, Tanja BOHINC, Stanislav TRDAN

Biotehniska fakulteta, Oddelek za agronomijo, Jamnikarjavea 101, SI-1000 Ljubljana
(andrija.vasilic@yahoo.com)

V laboratorijskih razmerah smo preucevali insekticidno delovanje prahov Stirih invazivnih
tujerodnih rastlinskih vrst (navadne amorfe [Amorpha fruticosa], velikega pajesena
[4ilanthus altissima], kanadske zlate rozge [Solidago canadensis] in octovca [Rhus
typhina]) v samostojni uporabi in v kombinacijah z lesnim pepelom in diatomejsko zemljo.
Cilj naloge je bil preuciti ucinkovitost navedenih prahov za zatiranje rizevega zuzka
(Sitophilus oryzae) pri razlicnih temperaturah in razliénih vrednostih relativne zracne
vlage. Insekticidno delovanje prahov smo preucevali pri dveh razli¢nih temperaturah (20 in
25 °C) in pri dveh vrednostih relativne zrac¢ne vlage (Rh) (55 in 75 %). PSenico smo mesali
z razliénimi kombinacijami prahov v ve¢jih erlenmajericah. Ugotovili smo nizko smrtnost
pri samostojni uporabi rastlinskih prahov. Diatomejska zemlja je pokazala visoko
ucinkovitost pri samostojni uporabi, pri manjsi koncentraciji v kombinacijah z rastlinskimi
prahovi pa je njihova ucinkovitost znacilno padla. To pomeni, da ne obstaja dovolj
sinergije med rastlinskimi prahovi in diatomejsko zemljo, medtem ko smo pri uporabi
lesnega pepela ugotovili zadovoljivo ucinkovitost, tako pri samostojni uporabi kot v
kombinacijah z rastlinskimi prahovi.

ABSTRACT

Investigation on insecticidal efficacy of invasive alien plants powders in individual
use and combinations with wood ash and diatomaceous earth against rice weevil
(Sitophilus oryzae, Coleoptera, Curculionidae) under laboratory conditions

In this study, we studied the insecticidal activity of powders of four different invasive alien
plant species under laboratory conditions, namely: 1) false indigo (Amorpha fructicosa), 2)
tree of heaven (Ailanthus altissima), 3) Canada goldenrod (Solidago Canadensis) and 4)
staghorn sumac (Rhus typhina), used alone and in combination with wood ash and
diatomaceous earth. The goal of the task was to study the effectiveness of powders of
four invasive alien plant species and combinations with wood ash and diatomaceous earth
for the control of rice weevil (Sitophilus oryzae) at different temperatures and different air
humidity values. The insecticidal action of the selected powder formulations and the effect
of the prepared formulations were studied at two different temperatures (20 and 25 °C)
and at two values of relative air humidity (Rh) (55 and 75 %). Wheat was mixed in various
combinations in larger erlenmeyer flasks. We found low mortality in the independent use
of plant powders. Diatomaceous earth showed high efficacy when used alone, but when
we reduced the concentration in the combinations with plant powders, the efficacy
dropped. This means that there is not enough synergy between plant dusts and
diatomaceous earth. On the other hand, we found satisfactory efficiency in the use of
wood ash, both in single use and in combinations, against rive weevil.
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Inovativne metode zatiranja strun (Coleoptera: Elateridae) v krompirju

Eva PRAPROTNIK', Primoz ZIGON!, Spela MODIC', Aleks BORDON', Peter
DOLNICAR?, Jaka RAZINGER!

'0ddelek za varstvo rastlin, Kmetijski institut Slovenije, Hacquetova ulica 17, SI-1000
Ljubljana (eva.praprotnik@kis.si)

2Oddelek za poljedelstvo, vrtnarstvo, genetiko in Zlahtnjenje, Kmetijski inititut Slovenije,
Hacquetova ulica 17, 1000 Ljubljana

Strune (Coleoptera: Elateridae) so pomembni Skodljivei krompirja, saj s prehranjevanjem
povzro¢ijo majhne luknje na povrsini gomolja, lahko pa se zavrtajo tudi globoko v gomolje
in tako omogocijo vstop rastlinskim patogenom. Z namenom vrednotenja u¢inkovitosti
nekaterih inovativnih strategij za zatiranje strun smo v okviru EU projekta ECOBREED
izvedli dva poljska poskusa v letu 2020 in dva v letu 2021. Preizkusili smo razlicne
pripravke na osnovi entomopatogenih gliv iz rodu Metarhizium, in sicer bioinsekticid
Attracap (Biocare GmbH; priporocena doza in polovi¢na doza), Sest najvirulentnejsih KIS
glivnih izolatov formuliranih na rizu (krompir + riz), namakanje gomoljev semenskega
krompirja v glivni suspenziji Sestih KIS najvirulentnejsih izolatov (krompir + gliva) ter
njuno kombinacijo (krompir + gliva + riz). Kemi¢ni insekticid Force (Syngenta, aktivna
snov teflutrin, 15 g/kg) smo uporabili kot pozitivno kontrolo. U¢inkovitost pripravkov smo
ovrednotili na podlagi povpreénega Stevila lukenj na posamezen gomolj, deleza
poskodovanih gomoljev in koli¢ine pridelka gomoljev. V primerjavi s kontrolo (krompir)
je bilo v obeh letih stevilo lukenj na posamezen gomolj in deleZ poskodovanih gomoljev
manjsi v vseh obravnavanjih, vendar nobeno od teh ni doseglo primerljive u€inkovitosti s
pozitivno kontrolo (Force). Pri bioinsekticidih se je v letu 2020 kot najuinkovitejSa
izkazala uporaba polovi¢ne doze bioinsekticida Attracap, saj je zmanjSala Stevilo lukenj na
gomolj za 28.6 % in deleZ poSkodovanih gomoljev za 12.8 %. V letu 2021 je bil
najucinkovitejSi bioinsekticid krompir + riz, saj je bilo v primerjavi s kontrolo Stevilo
lukenj na gomolj manjSe za 39.5 % in delez poSkodovanih gomoljev manjsi za 41.7 %.
Vpliv obravnavanj na koli¢ino pridelka gomoljev je bil med sezonama nekonsistenten, saj
sta se Attracap (polna doza) in krompir + gliva + riz kot najmanj uspesni v letu 2020, v letu
2021 izkazali za obravnavanji z najvejim pridelkom. Bioinsekticidi na osnovi
entomopatogenih gliv so se torej izkazali kot potencialna alternativa kemicnim
insekticidom, posebno formulacija gliv na rizu, ki izkazuje vi§jo ucinkovitost od
komercialnih bioloskih pripravkov in uéinkovitost, primerljivo s kemi¢nim insekticidom.

ABSTRACT
Inovative wireworm (Coleoptera: Elateridae) control strategies in potato

Wireworms (Coleoptera: Elateridae) are important pests of potatoes, as they cause small
holes in the surface of the tuber when feeding. However, they can also tunnel deep into
the tubers, allowing entry of plant pathogens. In order to evaluate several innovative
strategies for wireworm control in potato fields within EU project ECOBREED, we set up
two field experiments in year 2020 and two in 2021. Various preparations based on
entomopathogenic fungi of the genus Metarhizium were tested, namely the bioinsecticide
Attracap (Biocare GmbH; full dose and half dose), six most virulent KIS fungal isolates
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formulated on rice (potato + rice), potato tubers soaked in fungal suspension of the six
KIS most virulent isolates (potato + fungi), and a combination of the latter two (potato +
fungi + rice). The chemical insecticide Force (Syngenta, active ingredient Tefluthrin, 15
g/kg) was used as a positive control. The effectiveness of the treatments was evaluated
by the number of holes per tuber, percentage of damaged tubers and tuber yield.
Compared to the control (potato), the number of holes per tuber and the percentage of
damaged tubers were lower for all treatments in both years, but none of them reached the
success level of the positive control (Force). Compared to the control, the most effective
bioinsecticide in 2020 was half dose of bioinsecticide Attracap, as it reduced the number
of holes per tuber by 28.6 % and the percentage of damaged tubers by 12.8 %. In 2021,
the most successful bioinsecticide was potato + rice as it reduced the number of holes per
tuber by 39.5 % and the percentage of damaged tubers by 41.7 %. Tuber yield results
were inconsistent between seasons as Attracap (full dose) and potato + fungus + rice,
which were least successful in 2020, proved to be the treatments with the highest yield in
2021. Biopesticides containing entomopathogenic fungi can be considered as potential
alternatives to chemical insecticides, particularly fungi formulated on rice, as they show
higher efficacy than commercial bioinsecticides and similar efficacy to chemical

insecticides.

Predstavitev raziskovalnega projekta: pomen hlapnih izlockov korenin gojenih
rastlin pri posredni obrambi pred talnimi skodljivimi ZuZelkami (J4-3090)

Ziga LAZNIK!, Andreja URBANEK KRAJNC?, Mitja KRIZMAN?, Stanislav TRDAN!

'Univerza v Ljubljani, Biotehniska fakulteta, Oddelek za agronomijo, Jamnikarjeva 101,
SI-1000 Ljubljana (ziga.laznik@bf.uni-lj.si)

2Univerza v Mariboru, Fakulteta za kmetijstvo in biosistemske vede, Pivola 10, SI-2311
Hoce

3Kemijski institut, Hajdrihova 19, SI-1001 Ljubljana

Ob napadu zuzelk, Stevilne rastlinske vrste zano sproscati hlapljive snovi, ki privabljajo
njihove naravne sovraznike. Hlapljive snovi imajo pomembno vlogo v multitroficnem
sistemu, ki ga sestavljajo rastlina, herbivor in njegov naravni sovraznik. Delujejo kot neke
vrste kemi¢ni signali, ki neposredno vplivajo tako na herbivora kot tudi na njegovega
naravnega sovraznika. Nekatere od teh snovi nastanejo v poskodovanih kot tudi v
neposkodovanih rastlinah. Hlapljive snovi, ki jih izlocajo rastline lahko na koristne
organizme delujejo tako privabilno (atraktanti) kot tudi odvracalno (repelenti). V projektu
J4-3090 (Pomen hlapnih izlockov korenin gojenih rastlin pri posredni obrambi pred talnimi
Skodljivimi zuzelkami) raziskovalci iz treh institucij (UL - Biotehniska fakulteta, UM —
Fakulteta za kmetijstvo in biosistemske vede in Kemijski institut Slovenije) preucujejo
kemotropizem entomopatogenih ogoréic (EPO) s poskodovanimi in neposkodovanimi
koreninami rastlin paprike (Capsicum annum), solate (Lactuca sativa) in navadnega hrena
(Armoracia rusticana). Poskodbe korenin bodo povzrocili talni $kodljivci, in sicer strune
(Agriotes lineatus, Elateridae). Cilji projekta: (1) z naSo raziskavo zelimo obogatiti
obstojeCe znanje iz podro¢ja multitroficnega komuniciranja med organizmi; (2) glavni
namen raziskave je predvsem ugotoviti kdo je glavni komunikator z EPO — rastlina ali
herbivor; (3) v primeru potrditve teze, da rastlina oz. herbivor proizvajata semiokemikalije,
ki delujejo privabilno na EPO bo mogoce v prihodnje razviti feromonske kapsule na
podlagi glavne aktivne snovi, ki bi privabile EPO h koreninam rastlin v ve¢jem Stevilu in s
tem bi poskrbeli za njihovo vejo zascito; (4) optimizacija nadinov biotiCnega varstva
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rastlin pred $kodljivimi organizmi in njihova implementacija v pridelavo ziveza; (5) razvoj
optimiziranih postopkov za vzoréenje in analizo semiokemikalij na izbranih organizmih.
Poznavanje komunikacije med rastlinami, herbivori in njihovimi naravnimi sovrazniki je
klju¢nega pomena pri ucinkovitej§i implementaciji in optimizaciji bioticnega varstva v
sisteme pridelave Ziveza.

ABSTRACT

Presentation of the research project: significance of volatile compounds released
by roots of cultivated plants for indirect defence against soil pests (J4-3090)

When attacked by harmful organisms, many plant species release volatile compounds
(VOCs) which attract natural enemies of herbivores. VOCs have an important role in a
multitrophic system, which consists of a plant, a herbivore and its natural enemy. Their
function is a chemical signal which directly influence both herbivore and its natural enemy.
Certain compounds are produced both by damaged and undamaged plants. VOCs
released by plants affect organisms in rhizosphere at different trophic levels either as
attractants or as repellents. In project J4-3090 (Significance of volatile compounds
released by roots of cultivated plants for indirect defence against soil pests) researchers
from three institutions (UL - Biotechnical Faculty, UM - Faculty of Agriculture and Life
Sciences and National institute of chemistry) study chemotropism of entomopathogenic
nematodes (EPNs) with damaged and undamaged roots of the red pepper (Capsicum
annum), lettuce (Lactuca sativa) and horseradish (Armoracia rusticana). The roots will be
exposed for damage to soil pests, namely wireworms (Agriotes lineatus, Elateridae).
Goals of the study are (1) to enrich the existing knowledge about multitrophic
communications in rhizosphere; (2) to detect the principal communicators with EPNs— a
constitutive or herbivore induced plant metabolites; (3) to evaluate the potential of
biologically active VOCs as agents in plant protection against soil pests; (4) to develop
optimised procedures for sampling and analysis of semiochemicals on the selected
organisms. The hypothesis is that a plant produces semiochemicals which trigger activity
of EPNs as attractants. If confirmed, the results and gained knowledge can be exploited to
develop pheromone capsules based on the main active compounds which would attract
EPNs to the roots of plants in larger numbers and would thus ensure their better
protecion. Knowledge about the communication between plants, herbivores, and their
natural enemies is crucial for more efficient implementation and optimisation of biological
control in food production systems.

Natural decline of population of Globodera pallida in Rogatica, Bosnia and
Herzegovina

Petar NIKOL;C’I, Porde STOJCIC‘, Jovana MASVTI,LOVIC'I, Natasa SMILJANIC!, Sandra
GOLUBOVIC!, Nikola GRUJIC?, Branimir NJEZIC!

'University of Banja Luka, Faculty of Agriculture, Bulevar vojvode Petra Bojovi¢a 1a,
78000 Banja Luka B&H.

2University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Belgrade-Zemun,
Serbia (branimir.njezic@agro.unibl.org)

White potato cyst nematode (Globodera pallida) has been found for the first time in
Bosnia and Herzegovina in 2012 in a potato field in municipality Rogatica, Republic of
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Srpska. The distribution of the cysts within the field was assessed by dividing it on 46 plots
20X10 m. Each plot was sampled and number of cysts and their content was determined.
The highest density was 177 cysts per 200 ml of soil. Average number of eggs per cyst was
54. The field was under official measures of ban of growth of potato and other hosts of
potato cysts nematodes. The population decline was monitored every two years. After two
years, decline of eggs per cyst of 81.7% was recorded, but after the next two years, there
was no further decline of the nematode population. Sixt and eight years after the first
finding there was no live content in the cysts. Eight years after first finding offical ban on
potato growth was lifted. The official measure of ban of potato growth on the field infested
with G. pallida, allowed the natural decline of nematode populations that resulted in the
absence of vital eggs from the soil.

ABSTRACT
Naravni upad populacije Globodera pallida v Rogatici, Bosna in Hercegovina

Bela krompirjeva ogor¢ica (Globodera pallida) je bila prvi¢ najdena v Bosni in Hercegovini
leta 2012 na njivi s krompirjem v obcini Rogatica, Republika Srbska. Razporeditev cist na
njivi smo ocenili tako, da smo njivo razdelili na 46 ploskev 20x10 m. Vsako ploskev smo
vzorcili ter dolocili Stevilo cist in njihovo vsebino. Najvecja gostota je bila 177 cist na 200
ml tal. Povpre¢no Stevilo jajcec na cisto je bilo 54. Njiva je bila pod uradnim ukrepom
prepovedi pridelave krompirja in drugih gostiteliev krompirjevih ogorc€ic. Upadanje
populacije ogorcic smo spremljali vsaki dve leti. Po dveh letih smo zabelezZili upad jajcec
na cisto za 81,7 %, po naslednjih dveh letih pa ni bilo nadaljnjega upadanja populacije
ogorgic. Sest in osem let po prvi najdbi v cistah ni bilo Zive vsebine. Osem let po prvi
ugotovitvi ogorcic je bila uradna prepoved pridelave krompirja odpravljena. Uradni ukrep
prepovedi rasti krompirja na njivi, okuzeni z G. pallida, je omogocil naravni upad populacij
ogorcic, kar je povzrocilo odsotnost vitalnih jajcec iz tal.

®

Primerjava metod za zmanjSevanje dimenzij hiperspektralnih podpisov na zgledu
krompirja napadenega z ogor¢icami koreninskih $isk

Janez LAPAJNE, Matej KNAPIC, Uro§ ZIBRAT

Oddelek za varstvo rastlin, Kmetijski institut Slovenije, Hacquetova ulica 17, SI-1000
Ljubljana (janez.lapajne@kis.si)

Hiperspektralno slikanje predstavlja sodobno tehnologijo za zaznavanje bolezni rastlin na
ne-invaziven nacin. Zajete slike vsebujejo vecje Stevilo spektralnih kanalov (navadno vec
kot 100), na podlagi katerih se izvaja analiza. Njihova relevantnost je specificna za
posamezni primer in je odvisna od objektov zaznavanja. Visoko Stevilo spektralnih
kanalov pomeni, da so podatki visoko dimenzionalni in klasi¢ne statisticne metode analize
podatkov niso primerne. Metode za zmanjSevanje dimenzij omogocajo izloCevanje
nepomembnih kanalov s pretvorbo celotnega nabora kanalov in izdelavo novih
spremenljivk ali z izborom kanalov z najvec¢jim vplivom na razlike med razredi oziroma
predmeti. V tej raziskavi smo analizirali hiperspektralne posnetke gomoljev krompirja
(Solanum tuberosum) cv. Desiree napadene z ogorCicami koreninskih $isk vrste
Meloidogyne luci in kontrolne zdrave gomolje. Dimenzionalnost podatkov smo zmanjsali
do samo ene nove spremenljivke oziroma omejenega Stevila izbranih kanalov. Primerjali
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smo Sest pogosto uporabljenih algoritmov (metoda delnih najmanjsih kvadratov, linearno
diskriminantno analizo, analizo glavnih komponent, naklju¢ne gozdove, metodo ReliefF in
ekstremno gradientno spodbujevanje), ki smo jih preizkusili na spektralnih podpisih
gomoljev krompirja. Slednje smo razdelili na dve skupini: (1) zdravi gomolji, in (2)
napadeni gomolji z jasno vidnimi znaki napada ogorcic. Ucinkovitost posamezne metode
smo ovrednotili s klasifikatorjem podpornih vektorjev in njegovo sposobnostjo
razloCevanja posameznih razredov. Najboljsi rezultat smo dobili z uporabo linearne
diskriminantne analize, s katero smo dosegli 100% natan¢nost klasifikacije. Ostali
algoritmi so bili prav tako uspesni, vsi so dosegli zanesljivost klasifikacij najmanj 0,6.
Rezultati te raziskave kazejo, da lahko tudi skrajno reducirani hiperspektralni podatki, s
samo eno pretvorjeno spremenljivko, dosezejo visoko zanesljivost klasifikacij.

Zahvala: finan¢na podpora s strani ARRS (MR 54720, P4-0072). Posebna zahvala dr.
Barbari Geri¢ Stare, dr. Sa$u Sirca in dr. Niku Susiu za pripravo gomoljev.

ABSTRACT

Comparison of dimensionality reduction methods of hyperspectral signatures of
potato tubers infested by root-knot nematodes

Hyperspectral imaging represents a modern technology for non-invasive detection of plant
diseases. Captured images contain a large number of spectral channels (usually more
than 100), which are used for analysis. Relevancy of these channels is case specific and
consequently depends on observed objects. A high number of spectral channels means
that data are highly dimensional and classical statistical methods of data analysis are not
appropriate. Methods for reducing dimensions allow the elimination of irrelevant channels
by converting the entire set of channels and creating new variables or by selecting
channels with the greatest impact on differences between classes or objects. In this study,
we analysed hypespectral images of potato tubers (Solanum tuberosum) cv. Desiree
infested with root-knot nematode Meloidogyne luci, and healthy control tubers. We
reduced the dimensionality of the data to only one new variable or a limited number of
selected channels. We compared six commonly used algorithms (Partial least squares,
Linear discriminant analysis, Principal component analysis, RandomForest, ReliefF, and
Extreme gradient boosting), which we tested on spectral signatures of potato tubers. The
latter were divided into two groups: (1) healthy tubers, and (2) infested tubers with clearly
visible signs of nematode infestation. The efficacy of each dimensionality reduction
method was evaluated with support vector machine classifier and its discriminatory ability
of individual classes. The best result was obtained using linear discriminant analysis,
which achieved 100% accuracy. The other algorithms were also relatively successful, all
achieving a reliability of at least 0.6. The results of this study indicate, that even a
severely reduced hyperspectral dataset, with just one extracted feature, can still enable
high classification success.

Neinvazivno doloc¢anje zastopanosti talnih Skodljivcev in suSe pri koruzi z uporabo
hiperspektralnega slikanja

Uros ZIBRAT!, Nik SUSIC!, Eva PRAPROTNIK!, Jaka RAZINGER!, Spela MODIC',

Hans-Josef SCHROERS', Barbara PIPAN?, Barbara GERIC STARE!, Matej KNAPIC!,
Andrej VONCINA!, Primoz ZIGON!, Janez LAPAJNE!, Sasa SIRCA!
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Koruza zahteva zadostne koli¢ine vode v vseh stopnjah svojega razvoja, da doseze
optimalno koli¢ino in kakovost pridelka. Zaradi plitvih korenin je koruza obcutljiva na
pomanjkanje vode in hranil v tleh. Cilj integriranih praks pridelave je ublaziti te dejavnike
z minimalno uporabo fitofarmacevtskih sredstev, hkrati pa ohraniti trenutne pridelke ali jih
po moznosti povecati. Hiperspektralno slikanje omogoca neinvazivno odkrivanje napadov
skodljiveev, ter loCevanje med biotskim in abiotskim virom stresa. Hiperspektralni sistemi
zajemajo slike, ki so sestavljene iz Stevilnih prostorskih slikovnih ravnin istega objekta
razli¢nih valovnih dolzin. Obmocje svetlobnega spektra od 400 do 2500 nm vsebuje
informacije o rastlinskih pigmentih, celiéni zgradbi listov in vsebnosti vlage. V tej
raziskavi smo analizirali hiperspektralne posnetke dveh hibridov koruze, ZP 341 in
Futurixx, v skupno 28 razli¢nih obravnavanjih; kombinacije prisotnost/odsotnost susnega
stresa, dveh koreninskih Skodljivcev (ogor€ic koreninskih §isk Meloidogyne luci in li¢ink
koruznega hros¢a Diabrotica v. virgifera), dveh mikrobih inokulumov (Bacillus firmus sev
1-1582 in Trichoderma afroharzianum sev 2885), ter kontrolnih skupin. Hiperspektralne
slike smo radiometri¢no korigirali, segmentirali in preracunali v svetlobni odboj. 1z teh
podatkov smo izraCunali povprecne spektralne podpise vseh rastlin, ter izracunali
Savitzky-Golay derivate drugega reda. Klasifikacije smo izvedli z metodo ekstremnega
gradientnega spodbujevanja. Locevanje vseh 28ih obravnavanj je doseglo 75% uspesnost.
Z delitvijo podatkov na podenote glede na skupino obravnavanja smo izboljsali
zanesljivosti klasifikacij nad 80%. Na primer, dolocanje prisotnosti $kodljivcev je doseglo
85% pravilnih uvrstitev, doloCanje susnega stresa 91%, ter dolocanje prisotnosti mikrobnih
inokulumov 82%. Visoka zanesljivost dolocanja biotskega stresa nad 85% je bila dosezena
tudi ob dodatni delitvi glede na prisotnost susnega stresa. Podoben rezultat je bil pri
lo¢evanju hibrida koruze, kjer je pri hibridu Futurixx zanesljivost 87%, med tem ko je pri
ZP 341 81%. Rezultati nakazujejo, da je mozno razmeroma zanesljivo neinvazivno dolo€iti
prisotnost talnih Skodljiveev pri koruzi, ne glede na hibrid koruze in prisotnost suSnega
stresa. Zahvala: finan¢na podpora s strani ARRS (MR 38128, MR 54720, MR 52034, L4-
1840, P4-0072, P4-0431).

ABSTRACT

Non-invasive detection of root pests and drought in maize using hyperspectral
imaging

Maize requires sufficient amounts of water at all stages of its development to achieve
optimal quantity and quality of the crop. Maize is sensitive to lack of water and lack of
nutrients in the soil, because of its shallow roots. The aim of integrated management
practices is to mitigate these factors with minimal use of pesticides, while maintaining
current yields or even increasing them where possible. Hyperspectral imaging enables
non-invasive detection of pests, as well as the separation between biotic and abiotic
stress. Hyperspectral systems include images that consist of many spatial image planes
of the same object of different wavelengths. The light spectrum range from 400 to 2500
nm contains information on plant pigments, leaf cell structure and moisture content. In this
study, we analysed hyperspectral images of two maize hybrids, ZP 341 and Futurixx, in a
total of 28 different treatments: combinations of presence/absence of: (1) drought stress,
(2) two root pests (root knot nematode Meloidogyne luci and western corn rootworm
Diabrotica v. virgifera larvae), two microbe inocula (Bacillus firmus strain 1-1582 and
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Trichoderma afroharzianum strain 2885), and control groups. Hyperspectral images were
radiometrically corrected, segmented and converted into light reflection. From these data,
we calculated the average spectral signatures of all plants, and calculated second-order
Savitzky-Golay derivatives. Classifications were performed using Extreme gradient
boosting. Separation of all 28 treatments achieved 75% success. By dividing the data into
subunits according to treatment, we improved the reliability of classifications above 80%.
For example, the success of correct pest detection was 85%, detection of drought stress
91%, and detection of microbial inoculants 82%. A high success rate of biotic stress
detection above 85% was achieved even when data were additionally divided according to
drought stress. A similar result was obtained when separating the maize hybrid, where the
reliability of the Futurixx hybrid was 87%, while that of ZP 341 was 81%. The results
suggest that a relatively reliable non-invasive detection of root pests in maize is possible,
regardless of maize hybrid or the presence of drought stress.

®

Daljinsko zaznavanje ucinkov bakterije Bacillus firmus v rizosferi paradiZnika

Nik SUSIC, Uro§ ZIBRAT, Andrej VONCINA, Jaka RAZINGER, Matej KNAPIC, Sasa
SIRCA, Barbara GERIC STARE

Oddelek za varstvo rastlin, Kmetijski institut Slovenije, Hacquetova ulica 17, 1000
Ljubljana (nik.susic@kis.si)

Ogorcice koreninskih §isk (RKN) so najpomembnejSa skupina rastlinsko-parazitskih
ogorcic, ki zajedajo Sirok nabor gostiteljskih rastlin in lahko privedejo do gospodarske
Skode zaradi zmanjSanja ali izpada pridelka. Kemicni nematicidi so primarni nacin varstva
pred RKN. Zaradi ekotoksicnosti vecinoma niso ve¢ v §iroki uporabi, zaradi Cesar je
potrebno razvijati nove strategije obvladovanja, vkljucujo¢ bioti¢no varstvo rastlin. Primer
so bakterije seva Bacillus firmus 1-1582, ki delujejo nematicidno, vendar pa o naravi
nematicidnega delovanja ter spodbujanja rasti rastlin ni veliko znanega. Studijo smo
zastavili v ve¢ delih: 1) Ovrednotili smo nematicidno aktivnost bakterije B. firmus 1-1582
proti RKN Meloidogyne luci v lonénem poskusu in poskusu na mikroparcelah. 2) Z
bioinformacijsko analizo smo dolocili genetsko osnovo bakterij B. firmus 1-1582 za
spodbujanje rasti rastlin in jo primerjali z izmerjenimi vsebnostmi elementov v listih. 3)
Izmerili smo ucinke bakterij na fiziologijo rastlin in biolosko aktivnost substrata/zemlje. 4)
Testirali smo uporabnost hiperspektralnega slikanja za klasifikacijo rastlin v razli¢nih
obravnavanjih. V lon¢nem poskusu je sev I-1582 zmanjsal Stevilo ogorcic za 51%, v
poskusu na mikroparcelah pa za 53% v primerjavi z netretirano kontrolo. Prisotnost
bakterij B. firmus 1-1582 v rizosferi je vodila v soasno nematicidno delovanje ter
spodbudila rast rastlin, glede na meritve morfologije rastlin, relativne vsebnosti klorofila,
vsebnosti elementov in analizo hiperspektralnih posnetkov. Pri sevu smo nasli gene
povezane z razlicnimi mehanizmi privzema hranil. S hiperspektralnim slikanjem v
obmocju spektra 400-2500 nm ter nadzorovano klasifikacijo z metodo delnih najmanjsih
kvadratov in podpornih vektorjev, smo uspesno razlikovali med rastlinami, tretiranimi z B.
firmus in rastlinami brez dodanih bakterij. V lon¢nem poskusu smo dosegli 97,4%
natancnost, na mikroparcelah pa 96,3%. Za razlikovanje so bila najpomembnejsa obmocja
v vidnem in kratkovalovnem infrardeCem delu spektra, ki so sicer povezana s klorofilom,
N-H ter C-N vezmi v beljakovinah. Zahvala: finan¢na podpora s strani ARRS in MKGP
(MR 38128, P4-0072, V4-1602).
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ABSTRACT
Remote sensing of effects of Bacillus firmus in tomato rhizosphere

Root-knot nematodes are the most important group of plant-parasitic nematodes
considering their wide range of hosts and role in yield losses in agricultural production
systems. Chemical nematicides are the primary control method. However, ecotoxicity of
some compounds has led to their phasing-out and the development of new control
strategies, including biological control. One such example is the bacterial strain Bacillus
firmus 1-1582 with nematicidal properties, although the complete description of nematicidal
and plant growth-promoting properties of these bacteria are lacking. Our study was
multifaceted: 1) We evaluated the nematicidal activity of B. firmus 1-1582 against
Meloidogyne luci on tomatoes in a glasshouse pot experiment, and microplot experiments
approximating field conditions. 2) We surveyed the genetic basis of B. firmus 1-1582 for
plant growth-promoting traits through bioinformatics analysis and compared it with the
measured elemental composition of plant tissue. 3) We measured the effects of B. firmus
I-1582 on plant physiology and substrate/soil biological activity. 4) We tested the ability of
hyperspectral imaging to classify plants in different treatments. B. firmus 1-1582 reduced
nematode counts by 51% and 53% compared to the untreated control in pot and microplot
experiments, respectively. B. firmus 1-1582 presence in the rhizosphere had concurrent
nematicidal and plant growth promoting effects, measured by plant morphology, relative
chlorophyll content, elemental composition and hyperspectral imaging. In I-1582 strain we
determined genes associated with various nutrient uptake mechanisms. Hyperspectral
imaging in the 400-2500 nm spectral range and supervised classification with partial least
squares support vector machines, differentiated B. firmus-treated and untreated plants,
with accuracies of 97.4% and 96.3% in pot and microplot experiments, respectively.
Visible and shortwave infrared spectral regions associated with chlorophyll, N-H and C—N
stretches in proteins were determined to be the most relevant to discriminate plants in
different treatments.

Virus lisavosti in mozaika paradiZnika: nov sovraznik paradizZnika in paprik

Ana VUCUROVIC!, Jakob BRODARIC!, Antonio TIBERINI%, Marta LUIGI?, Francesco
FAGGIOLI?, Natasa MEHLE!?

"Nacionalni institut za biologijo, Oddelek za biotehnologijo in sistemsko biologijo, Ve¢na
pot 111, SI-1000 Ljubljana (ana.vucurovic@nib.si)

2CREA-Research Centre for Plant Protection and Certification, Council for Agricultural
Research and Economics, Via C.G. Bertero 22, 00156 Rome, Italy

3Univerza v Novi Gorici, Fakulteta za vinogradni§tvo in vinarstvo, Dvorec Lanthieri,
Glavni trg 8, SI-5271 Vipava, Slovenija

Virus lisavosti in mozaika paradiznika (tomato mottle mosaic virus; TOMMV) je bil kot
novi predstavnik iz rodu tobamovirusov (druzina Virgaviridae), prvi¢ opisan leta 2013 v
Mehiki. Kmalu po odkritju se je TOMMYV razsiril po nasadih paprike in paradiznika v
Severni in Juzni Ameriki ter Aziji in na pridelku povzrocil veliko gospodarsko Skodo. V
Evropi je bil virus do sedaj odkrit le v Spaniji in na Ceskem. ToMMV na okuZenih
rastlinah povzroca bolezenska znamenja kot so deformacija listov, lisavost, mozaik in
nekroze, okuzba pa lahko prizadene tudi sorte z genom za odpornost na tobamoviruse.
Ceprav je epifitocija tega virusa e neraziskana, vemo, da se virus lahko prenasa kontaktno,
na primer ob stiku okuZenega orodja z rastlino pri obrezovanju ali ob pobiranju plodov.
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Podobno kot v primeru virusa rjave grbancavosti plodov paradiznika (tomato brown rugose
fruit virus; ToBRFV), tudi za TOMMYV ni izkljuéena moznost prenosa s ¢mrlji. Potencialno
moznost §iritve na nova obmocja/drzave, predstavljajo okuzena semena in sadike. Zaradi
velikega gospodarskega pomena paradiznika in paprike ter pomanjkanja ustreznih strategij
za omejevanje Sirjenja ToMMYV, je bil ta virus uvrs¢en na EPPO opozorilni seznam. V
sklopu ARRS aplikativnega projekta (http:/projects.nib.si/tobamo), bomo poskusali
raziskati moznost prezivetja TOMMV v vodnem okolju in Sirjenja z namakalno vodo ter s
tem razsiriti znanje o razumevanju epifitocije tega virusa. Z namenom, da bi izboljsali
laboratorijsko diagnostiko, razvijamo visoko obcutljive diagnosti¢ne teste, za zaznavanje
virusa v semenih in zelenih delih rastline, saj je hitra in zanesljiva detekcija, kljucna pri
obvladovanju Sirjenja TOMMV.

ABSTRACT
Tomato mottle mosaic virus: new enemy affecting tomatoes and peppers

Tomato mottle mosaic virus (ToMMV) was firstly described in tomatoes in 2013 in Mexico
as a new member of the genus Tobamovirus, family Virgaviridae. After its first finding,
ToMMYV spread rapidly in tomato and pepper crops in North and South America, and Asia
causing significant losses. In Europe virus was found until now in Spain and Czech
Republic. TOMMV causes severe symptoms in affected plants including leaf deformations,
mottle, mosaic, and necrosis. It may also cause severe disease in varieties carrying a
tobamovirus resistance gene. Even though the epidemiology of the virus still needs to be
clarified we know that virus can be transmitted mechanically in the production site by
contact between plants and by doing common agricultural practices (such as pruning or
harvesting). Probably, like the other emergent tobamovirus tomato brown rugose fruit
virus (ToBRFV), it can be spread by bumblebees. The potential pathway for introduction
to new countries/regions are seed and planting material. The economic importance of
tomatoes and peppers and the lack of efficient control strategies initiated the inclusion of
ToMMV  on EPPO  Alert List. In the ARRS applicative project
(http://projects.nib.si/tobamo/) we will try to fill the knowledge gaps related to the
epidemiology of the virus, by studying the survival of the virus in a water environment and
the possibility of transmission with irrigation water. We are also working to improve
ToMMV diagnosis by developing a new high sensitivity diagnostic test to detect virus in
seeds and leaf material, as rapid and accurate detection is a cornerstone of successful

control.

Uporaba stroja za oZiganje plevelov v ¢ebuli
Filip VUCAINK, Matej VIDRIH, Rajko BERNIK

'Biotehniska fakulteta, Oddelek za agronomijo, Jamnikarjeva 101, SI-1000 Ljubljana
(filip.vucajnk@bf.uni-lj.si)

V letu 2020 smo izvedli poskus na ¢ebuli, v katerem smo uporabili stroj za medvrstno
oziganje plevelov. Zanimal nas je vpliv hitrosti oZiganja na pridelek ¢ebule in na porabo
plina. Hitrosti oziganja so bile 0,5 km/h, 1 km/h in 2 km/h in kontrola brez oZziganja.
Poskusna zasnova so bili sluéajni bloki s tremi ponovitvami. Oziganje smo izvedli v treh
terminih, in sicer 7. maja, 2. junija in 29. junija 2020. Poleg tega smo izvedli Se poskus na
100 m dolgi stezi, pri katerem smo merili porabo plina pri oziganju. Na koncu poskusa
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smo izmerili pridelek in ovrednotili u¢inek oziganja. Ugotovili smo, da se je s poveCanjem
hitrosti oziganja iz 0,5 km/h na 2 km/h, poraba plina znizala iz 239 kg/ha na 71 kg/ha. Med
dosezen na kontrolni parceli. V prihodnje bo potrebno Se bolj optimirati Stevilo oziganj in
hitrost oziganja glede na dosezeni pridelek.

ABSTRACT
The use of weed burning machine in onions

In 2020 field trial was executed in onions, where the inter row weed burning machine was
applied. We were interested in the influence of burning speed on the onion yield and gas
consumption. The burning speeds were 0.5 km/h, 1 km/h, 2 km/h and the control without
burning. The trial design were random blocks with three repetitions. Burning was done in
three terms, namely on 7" May, 2" June and 29" June 2020. Beside that we made the
trial on 100 m long path in which gas consumption was measured. At the end of the trial
yield was measured and the burning effect was evaluated. We found out that by
increasing of burning speed from 0.5 km/h to 2 km/h, gas consumption decreased from
239 kg/ha to 71 kg/ha. There were no differences in onion yield between burning speeds,
while the lowest yield was on the control plot. In the future, it will be necessary to further
optimize the number of burns and burning speed according to the achieved yield.

®

Primerjava ucinkovitosti izvajanja slepe setve z uporabo glifosata in mehanskih
postopkov zatiranja plevelov

Anze ROVANSEK, Robert LESKOVSEK

Kmetijski institut Slovenije, Oddelek za kmetijsko ekologijo in naravne vire, Hacquetova
ulica 17, SI-1000 Ljubljana (anze.rovansek(@kis.si)

Optimalno izvedena predsetvena priprava tal omogoca ustrezne pogoje za setev in hkrati
ucinkovito zmanjSa konkurencno sposobnost plevela v zaetnih razvojnih fazah gojene
rastline. Glede na rezultate anket o porabi herbicidov v Sloveniji, ki smo jo izvedli na
Kmetijskem institutu Slovenije v letu 2020, priblizno tretjino primerov uporabe glifosata
na njivskih povrSinah, predstavlja uporaba pred setvijo. Z namenom primerjave
ucinkovitosti uporabe glifosata in klasiénega mehanskega zatiranja plevelov s ¢esalom v
sistemu slepe setve, je bil na povrSinah Infrastrukturnega centra Jablje konec maja leta
2020 zasnovan blo¢ni poljski poskus v treh ponovitvah. Pri tem sta bila uporabljena dva
odmerka glifosata (1,08 kg a.s./ha in 0,54 kg a.s./ha), ki smo ju primerjali z mehanskim
postopkom - dvakratno uporabo cesala. Pri kontrolnem postopku plevelna vegetacija po
osnovni predsetveni pripravi tal z vrtavkasto brano ni bila zatirana. Pri prvem vizualnem
ocenjevanju, tri tedne po izvedbi ukrepov zatiranja plevelov, je bila najnizja pokrovnost
(0,9 %) ugotovljena pri visjem odmerku glifosata, pri cemer so vecino v plevelni populaciji
(75 rastlin/m?) predstavljali novo vznikli pleveli. Pri mehanskem postopku smo sicer
ugotovili manjso gostoto plevelne populacije (35 rastlin/m?), vendar je bil zaradi bistveno
vi§jih razvojnih faz plevela, le-ta precej manj ucinkovit (pokrovnost 8 %). Tudi 7 tednov
po uporabi preucevanih sredstev so bili rezultati podobni. Pokrovnost in suha biomasa
plevela sta bili pri mehanskem postopku slepe setve statisticno znacilno veéji v primerjavi
z uporabo obeh odmerkov glifosata (*P<0,001). Pri vi§jem odmerku glifosata sta
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pokrovnost in suha biomasa plevela znaSala 30 % in 55 g/m?, medtem ko se je dvakratna
uporaba Cesala odrazila v bistveno visji pokritosti tal s pleveli (62 %) in Stirikrat visji suhi
biomasi plevela (241 g/m?). Za primerjavo so bila tla na kontrolni povrsini popolnoma
prekrita s plevelno biomaso (99 %), izmerjeno pa je bilo 716 g/m? suhe plevelne biomase.
Nasi rezultati nakazujejo, da so pri izvedbi slepe setve nizki odmerki glifosata bistveno
bolj u¢inkoviti v primerjavi z mehanskim postopkom ¢esanja in lahko na ta nacin uspesno
zatremo vecino plevelov, ki povzrocajo izgube v zacetnih fazah razvoja posevka.

ABSTRACT

Efficacy of false seedbed preparation with glyphosate in comparison to mechanical
weed control

Optimal seedbed preparation provides appropriate seedbed conditions and effective
reduction of weed competition in the early development stages of the crop. According to
the results of the survey, approximately one third of the glyphosate used on arable land is
applied before the crop sowing. In order to compare the efficacy pre-sowing glyphosate
use and the conventional mechanical weed control with a spring tine harrow within the
false seedbed technique, a field experiment was conducted at the experimental field of
Jablje Infrastructure Center, at the end of May 2020. Two doses of glyphosate
(1.08 kg a.i./ha; and 0.54 kg a.i./ha) were used and were compared with a mechanical
treatment — two passing with a spring tine harrow. In the weedy treatment, vegetation was
left uncontrolled after the primary spring pre-sowing seedbed preparation with a rotary
harrow. In the first visual assessment, three weeks after the mechanical and chemical
false seedbed treatments were applied, the lowest weed cover (0.9 %) was found when a
higher dose of glyphosate was used. The majority of the weed population was comprised
out of newly emerged weeds (75 plants/m?). In the mechanical false seedbed treatment
much lower weed density (35 plants/m?) was observed. However, due to substantially
higher developmental stages of weeds, the mechanical treatment was much less effective
(weed cover 8 %). The similar trend was also observed in the second 7 weeks after
seedbed preparation. Weed cover and dry weed biomass were significantly higher in the
mechanical seedbed treatment compared to both higher and lower dose of glyphosate
(P<0.001). At higher glyphosate dose, weed cover and dry biomass were 30 % and 55
g/m?, while two weed harrowing resulted in a significantly higher weed cover (62 %) and
four times higher dry weed biomass (241 g/m?). The ground in the weedy treatment was
completely overgrown with weeds (99 %) and 716 g/m? of dry weed biomass was
determined. Our results suggest that low glyphosate doses can be an effective tool in
false seedbed technique with sufficient weed control level in the initial stages of crop

development.

Smo z uporabo proheksadion-kalcija in bakterije Pseudomonas fluorescens blizje
resitvi pri zatiranju enoletne latovke (Poa annua L.) na nogometnih tratah?

Tanja BOHINC!, Matej VIDRIH', Barbara ZANELLI?, Stanislav TRDAN!
'Biotehnigka fakulteta, Oddelek zaa agronomijo, Jamnikarjeva 101, SI-1000 Ljubljana

(tanja.bohinc@bf.uni-1j.si)
2Maria Gennaria 33, HR-51000 Rijeka, Hrvaska

Leta 2020 smo v steklenjaku na Laboratorijskem polju Biotehniske fakulteti v Ljubljani
izvedli lonéni poskus, kjer smo preucevali delovanje Stirih pripravkov na tri vrste trav, in
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sicer trpezno ljuljko (Lolium perenne), travnisko latovko (Poa pratensis) in enoletno
latovko (Poa annua). Trpezna ljuljka in travniSka latovka sta pomembni vrsti trav na
nogometnih tratah, enoletna latovka pa na slednjih predstavlja enega od najbolj
nezazelenih plevelov. Vse tri vrste trav smo posejali samostojno v lonce. Poskus smo
razdelili v dva (lo¢ena) dela. V obeh smo v poskus vkljucili Stiri razlicna obravnavanj oz.
skropljenja, in sicer Skropljenje trav s pripravki na podlagi aktivnih snovi proheksadion-
kalcij, etefon, Pseudomonas fluorescens x Azospirillum brasilense in mezotrion, peto
obravnavanje pa je predstavljala negativna kontrola (neskropljeno). V prvem delu poskusa
smo delovanje pripravkov ocenjevali na predhodno nepokoseni trati, v drugem delu
poskusa pa smo s Skropljenjem zaceli, ko smo trave v loncih predhodno pokosili. V obeh
poskusih smo skropljenje s pripravki na podlagi aktivnih snovi proheksadion-kalcij, etefon,
Pseudomonas fluorescens x Azospirillum brasilense izvedli v Sestih razliénih terminih,
medtem ko smo rastline s pripravkom na podlagi mezotriona poskropili dvakrat. V obeh
poskusih smo v razli¢nih terminih ocenjevali povpre¢no visino rastlin in Stevilo poganjkov.
Rezultati poskusa so pokazali, da lahko s Skropljenjem nogometnih trat s pripravki na
podlagi proheksadion-kalcija in bakterij Pseudomonas fluorescens x Azospirillum
brasilense na njih zaviramo Sirjenje enoletne latovke. V prispevku bodo podrobneje
predstavljeni rezultati obeh poskusov z naSimi ugotovitvami o moznostih uporabe
preucevanih pripravkov za zatiranje enoletne latovke na nogometnih tratah.

ABSTRACT

Application of prohexadione-calcium and the bacterium Pseudomonas fluorescens
on football pitches — are we closer to a solution for the control of annual bluegrass
(Poa annua L.)?

In 2020, we conducted a pot experiment in a greenhouse at the Laboratory Field of the
Biotechnical Faculty in Ljubljana, where we studied the effects of four products on three
grass species, namely perennial ryegrass (Lolium perenne), Kentucky bluegrass (Poa
pratensis), and annual bluegrass (Poa annua). Perennial ryegrass and Kentucky
bluegrass are important grass species on football pitches, where annual bluegrass is one
of the most undesirable weeds. All three grass species were sown independently in pots.
The experiment was divided into two (separate) parts. In both, we included four different
treatments in the experiment, namely spraying grasses with products based on the active
substances prohexadione-calcium, ethephon, Pseudomonas fluorescens x Azospirillum
brasilense and mesotrione, and the fifth treatment was a negative control (unsprayed). In
the first part of the experiment, the activity of products was evaluated on a previously
uncut grasses, and in the second part of the experiment, we have started spraying when
the grasses in the pots was previously cut. In both experiments, spraying with products
based on the active substances prohexadione-calcium, ethephon, Pseudomonas
fluorescens x Azospirillum brasilense was performed at six different times, while the plants
were sprayed twice with a mesotrione-based product. In both experiments, we have
estimated the average plant height and number of shoots at different terms. The results of
the experiment showed that by spraying football lawns with products based on
prohexadione-calcium and bacteria Pseudomonas fluorescens x Azospirillum brasilense,
we can inhibit the spread of annual bluegrass. The paper will present in more detail the
results of both experiments with our findings on the possibilities of using the studied
products for the control of annual bluegrass on football pitches.

®
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Vsebinska analiza raziskav o skladis¢nih Skodljivcih na primeru revije Journal of
Stored Products Research

Karmen STOPAR!, Stanislav TRDAN', Tomaz BARTOL!, Christos G. ATHANASSIOU?

'Biotehnigka fakulteta, Oddelek zaa agronomijo, Jamnikarjeva 101, SI-1000 Ljubljana
(karmen.stopar@bf.uni-lj.si)

Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop
Production and Rural Environment, University of Thessaly, Phytokou str., 38446, Nea
Ionia, Magnesia, Greece

Ustrezno skladis¢enje prehranskih izdelkov ima pomemben vpliv na prehransko varnost.
Na koli¢ino in kakovost zalog vplivajo ustrezni fizicni pogoji skladiScenja, Stevilne
bolezni, predvsem pa $kodljivci. Ob upostevanju interdisciplinarnih znanstvenih spoznanj
lahko danes v praksi dosezemo zadovoljivo zas€ito skladis¢enih izdelkov z razli¢nimi
postopki, tudi z uporabo metod, ki so manj Skodljive za ljudi in okolje. Namen nasega dela
je vsebinska analiza znanstvenih ¢lankov iz revije, ki je v celoti posvecena temu podrocju -
Journal of Stored Products Research (JSPR) - za obdobje 1965-2020, s poudarkom na
razliénih ciljnih organizmih in raziskovalnih temah. Rezultati pokazejo, da je priblizno dve
tretjini raziskav povezanih s proucevanjem zuzelk. Hkrati se poveluje zanimanje za
proucevanje ucinkovitosti strategij zatiranja Skodljivcev, ki zmanjSujejo tveganja za
zdravje in okolje. Izbrani kvantitativni bibliometri¢ni pristopi omogocajo izgradnjo
celovitega profila izbranega podroc¢ja na bolj pregleden in razumljiv nadin. Dober pregled
nad raziskovalnimi potmi, pa nudi dodatne priloznost za nova odkritja.

ABSTRACT

Content analysis of storage pests research in the case of the Journal of Stored
Products Research

Proper storage of food products has a significant impact on food security. The physical
environment during storage, as well as diseases and especially pests, impact both the
quality and quantity of these products. Acceptable protection of products can be achieved
through interdisciplinary approaches that use a variety of methods, especially those that
are less detrimental to the people involved, and taking into account care for the
environment. The purpose of our work is a substantive analysis of scientific articles from a
journal devoted entirely to this field - the Journal of Stored Products Research (JSPR) - for
the period 1965-2020, with an emphasis on various target organisms and research topics.
The results show that about two-thirds of the research is related to the study of insects. At
the same time, there is growing interest in studying the effectiveness of pest control
strategies that reduce risks to health and the environment. A quantitative approach using
bibliometric methods allows a comprehensible representation of the research profile of
this field in a more detailed form. Such information on research directions provides
additional opportunities for new breakthroughs.

®
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Prepoznavnost pametnih tehnologij v integriranem varstvu vrtnin v Sloveniji

Tanja BOHINC!, Sabien POLLET?, Jonathan DE MEY?, Elias BOCKMANN?3, Juan Pablo
RODRIGUEZ CALLE?, Michail KAMINIARIS?*, Zisis TSIROPOULOS*, Mohamed
BAKLAWAS, Stanislav TRDAN!

'Biotechnical Faculty, Department of Agronomy, Jamnikarjeva 101, SI-1000 Ljubljana,
Slovenia (tanja.bohinc@bf.uni-lj.si)

Inagro vzw, Ieperseweg 87, 8800 Rumbeke-Beitem, Belgium

3Julius Kiihn-Institut, Messeweg 11/12, 38104 Braunschweig, Germany

4*AGENSO — Agricultural and Environmental Solutions, Markou Mpotsari 47, 117 42
Athens, Greece
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Raziskovalci s fitomedicinskega dela Katedre za fitomedicino, kmetijsko tehniko,
poljedelstvo, pasnistvo in travni§tvo Oddelka za agronomijo Biotehniske fakultete v
Ljubljani Ze tretje leto sodelujejo v mednarodnem projektu SmartProtect, ki ga financira
program Evropske unije Horizon 2020 (GA 862563). Cilj projekta je ustvariti tematsko
mrezo, ki se bo osredoto¢ala na medregionalno izmenjavo znanja o pametnih resitvah
integriranega varstva rastlin (SMART IPM) za kmete in svetovalce. Cilj projekta je tudi
spodbuditi pretok znanja v regionalnih AKIS-ih (sistemih inovacij in prenosa znanja v
kmetijstvu) po vsej EU in jih povezati o inovativnem potencialu naprednih metodologij za
integrirano zatiranje Skodljivecev (IPM) v pridelavi zelenjave, z integracijo tehnologij
natanénega kmetovanja in analitike podatkov. Projektni konzorcij sestavlja 15 partnerjev iz
12 drzav v Evropi, ki podpirajo pristop z ve¢ akterji, ki spodbuja izmenjavo znanja. V
sklopu projekta smo v vseh 12 drzavah izvedli ankete, kjer smo strokovnjake (svetovalce
za varstvo rastlin, svetovalce za zelenjadarstvo, raziskovalce, ... ) in trZzne pridelovalce
zelenjave povprasali o njihovem dosedanjem znanju o uporabi pametnih tehnologij v
varstvu rastlin. V Sloveniji smo v anketo vkljucili 31 strokovnjakov in 12 pridelovalcev
trzne zelenjave, ki so odgovorili na vprasSanja o tehnikah nanosa fitofarmacevtskih
sredstev, monitoringu Skodljivih organizmov, metodah detekcije in diagnostike in
podpornih sistemih, ki olaj$ajo uporabo vseh tehnik. na posterju bodo predstavljeni
rezultati anket.

ABSTRACT
Awareness of smart technologies in vegetable IPM management in Slovenia

Researchers from the plant protection team of Chair for Phytomedicine, Agricultural
Engineering, Crop Production, Pasture and Grassland management from Department of
Agronomy of the Biotechnical Faculty in Ljubljana take part in the international project
SmartProtect, funded by the European Union Horizon 2020 (GA 862563). The aim of the
project is to create a thematic network that will focus on the interregional exchange of
knowledge on smart integrated plant protection solutions (SMART IPM) for farmers and
advisors. The project also aims to stimulate the flow of knowledge in regional AKISs
(Agricultural Knowledge and Innovation Systems in Transition) across the EU and link
them to the innovative potential of advanced integrated pest management (IPM)
methodologies in vegetable production, integrating precision farming and innovative
technologies. The project consortium consists of 15 partners from 12 countries in Europe,
supporting a multi-actor approach that promotes knowledge sharing. As part of the
project, surveys have been conducted in all 12 countries, where experts (plant protection
consultants, vegetable consultants, extension agents and researchers, etc.) and market
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vegetable growers were asked about their current knowledge of the use of smart
technologies in plant protection. In Slovenia, the survey included 31 experts and 12
market vegetable growers who answered questions about plant protection product
application techniques, pest and crop monitoring, detection and diagnostic methods as
well as decision support systems that facilitate the use of all techniques and their
incorporation in modern production systems. The current poster presents the results of

surveys.

Pomen zanesljivega odkrivanja prisotnosti virusa rjave grbanc¢avosti plodov
paradiZnika v semenih paradiZnika in paprike

Tjaga JAKOMIN!, Jakob BRODARIC!, Ana VUCUROVIC', Nejc JAKOS'?, Zala
KOGEJ'?3, Natasa MEHLE'#
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pot 111, SI-1000 Ljubljana (tjasa.jakomin@nib.si)

2Niba Labs, Litostrojska 52, 1000 Ljubljana

3Mednarodna podiplomska $ola JoZefa $tefana, Jamova cesta 39, SI-1000 Ljubljana
4*Univerza v Novi Gorici, Fakulteta za vinogradni§tvo in vinarstvo, Dvorec Lanthieri,
Glavni trg 8, 5271 Vipava

Virus rjave grbancavosti plodov paradiznika (ang. tomato brown rugose fruit virus;
ToBRFV) je nov rastlinski virus, ki povzroca bolezen na paradizniku in papriki. Na
okuzenih rastlinah se obicajno pojavi kloroza, mozaik in pegavost listov. Plodovi lahko
neenakomerno zorijo, so deformirani, drobnejsi, na njih se pogosto pojavijo rjave ali
rumene pege ter grbanfavost. Na cvetovih, pecljih in steblu se lahko pojavijo nekroze.
Znamenja okuzb so odvisna od sorte paradiznika/paprike ali rastnih pogojev. Virus lahko v
nasad vnesemo z okuzenimi sadikami ali s semeni, znotraj nasada pa se lahko zelo hitro
raz§iri z orodjem ali na drug mehanski nacin. Ker lahko Ze eno okuzeno seme ali ena
okuzena sadika povzroCi veliko $kode v nasadu, so na ravni EU predpisane posebne
zahteve za uvoz in trzenje semen in sadik paradiznika ter paprike, diagnosticne metode za
preverjanje morebitne okuzenosti semen pa morajo biti visoko obcutljive in zanesljive. Z
namenom zagotavljanja zanesljive diagnostike, smo sodelovali v testu preizkusanja
ustreznosti metod za detekcijo ToBRFV v semenih, ki je bil organiziran v okviru
EUPHRESCO projekta, ter v testu preverjanja usposobljenosti laboratorijev. Poleti 2020 in
spomladi 2021 smo prisotnost virusa ToOBRFV odkrili v stirih vzorcih semen paradiznika
in petih vzorcih semen paprike, ki so prispele iz Kitajske v Luko Koper kot vstopno tocko
v EU. Na podlagi rezultatov laboratorijskih analiz sta Uprava RS za varno hrano,
veterinarstvo in varstvo rastlin ter fitosanitarna inSpekcija nemudoma odredili unicenje
okuzenih semen in s tem je bila preprecena Skoda, ki bi lahko nastala v EU, ¢e virusa v
semenih ne bi odkrili.

ABSTRACT

The importance of reliable detection of presence of tomato brown rugose fruit virus
in tomato and pepper seeds

Tomato brown rugose fruit virus (ToBRFV) is a new plant virus that infects tomato and

pepper plants. Infected plants exhibit chlorosis, mosaic patterns, and mottling on the
leaves. Fruits may be deformed and smaller, show uneven ripening, and have yellow or
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brown spots or rugose patches. Necrosis may be observed on flowers, petioles, and
stems. Symptoms of infection may vary with cultivar and growing conditions. The virus
may be introduced into the greenhouse with infected seedlings or seeds and spread in the
greenhouse by infested equipment or other mechanical means. As a single infected seed
or seedling can cause great damage in the greenhouse, special rules apply in the EU for
the import and marketing of seeds and seedlings of tomato and pepper plants. We need
diagnostic methods with high sensitivity and reliability for the detection of possibly infected
seeds. In order to ensure reliable diagnostic methods, we participated in a test
performance study organized under the EUPHRESCO project and in a proficiency test. In
summer 2020 and spring 2021, we detected ToBRFV in four tomato seed and five pepper
seed samples that arrived from China in Luka Koper, the point of entry to the EU. Based
on the laboratory tests, the Administration of the republic of Slovenia for food safety,
veterinary sector and plant protection and phytosanitary inspection ordered the
destruction of the infected seeds. In this way, we prevented damage that could occur in
the EU if the virus were not detected.

Crna Zilavka kapusnic — kriti¢ne to¢ke v pridelavi zelja

Janja LAMOVSEK', Andreja PETERLIN?, Marko DEVETAK?, Joze MIKLAVC*, Silvo
ZVEPLAN®

"Kmetijski institut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, SI-1000
Ljubljana, Slovenija (janja.lamovsek@kis.si)

2K GZS — Zavod Novo Mesto, Smihelska cesta 14, SI-8000 Novo Mesto

3KGZS — Zavod Nova Gorica, Pri hrastu 18, SI-5000 Nova Gorica

4KGZS — Zavod Maribor, Vinarska ulica 14, SI-2000 Maribor

SInstitut za hmeljarstvo in pivovarstvo Slovenije, Cesta Zalskega tabora 2, SI-3310 Zalec

Crna zilavka kapusnic je gospodarsko pomembna bakterijska bolezen kapusnic, ki jo
povzro€ajo bakterije Xanthomonas campestris pv. campestris (Xcc). Bakterija se prenasa s
semenom, mehansko in s pomocjo zuzelk, prezimuje in se ohranja v tleh na rastlinskih
ostankih. Nanjo so obcutljive Stevilne sorte in hibridi zelja, med njimi tudi avtohtona sorta
varazdinsko zelje. Se pred 30 leti v Sloveniji to ni bila pomembna bolezen, medtem ko je
danes ena najpomembnejsih. Njeno obvladovanje je tezavno, saj nimamo na voljo nobenih
ucinkovitih FFS-jev. Uporaba sredstev na osnovi bakra v Sloveniji ni registrirana, zato so
pridelovalci sooceni z izzivom kateri pristop izbrati. V letu 2021 smo preucili literaturo in
pripravili priporocila za obvladovanje zilavke za pridelovalce sadik in glav zelja. V
prispevku podrobneje predstavljamo identificirane kriticne tocke v pridelavi zelja, kjer
lahko pride do okuzbe z bakterijami in lahko vsaj delno omejimo njihovo razsirjanje. V
pridelavi sadik moramo biti najbolj pozorni na kakovost semenskega/sadilnega materiala,
na Cistost setvenih ploS¢, na uporabo kakovostnega rastnega substrata, na izbiro nacina
zalivanja ter ves Cas izvajati ukrepe za zdravstveno varstvo sadik. V pridelavi glav zelja
najprej poskrbimo za primerno izbiro tal in kolobarja, uporabimo zdrave sadike, poskrbimo
za primerno sadilno razdaljo, zmanjSamo pogostost mehanskih poskodb rastlin med samo
obdelavo, skrbimo za ¢im manjSo zapleveljenost ter po spravilu pridelka ves rastlinski
material zmul¢imo in zadelamo v tla. Z znanjem o sami biologiji bakterije in poteku
infekceije, lahko prilagodimo tehnologijo pridelave, da vsaj deloma zajezimo pojav bolezni
oziroma, da kljub pojavu bolezni ni ve¢jega izpada pridelka.
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ABSTRACT
Black rot of crucifers — critical spots in production of cabbage

Black rot of crucifers is economically important bacterial disease of crucifers. It's caused
by bacteria Xanthomonas campestris pv. campestris (Xcc). Bacteria are transmitted
through seeds, mechanically and through insects. They survive and overwinter in the soil
on plant debris. Many cabbage varieties are susceptible to the disease, among them
Varazdinsko, an autochthonous Slovenian variety. Black rot was considered insignificant
disease in Slovenia almost 30 year ago. Now it's one of the most important ones. Disease
is increasingly difficult to control as we are limited by the availability of efficient pesticides.
Restriction of copper use in Slovenia challenges growers to find other approaches in
disease management. In 2021 we studied available literature and prepared guidelines for
black rot management from seed to harvest meant for cabbage growers. Here we present
an in-depth view on critical points in the process where bacterial infection can occur and
where an efficient approach would limit the disease spread. In the process of seedling
growing the seed quality is of utmost importance along with the use of clean seed trays
and quality growth substrate, proper irrigation strategy, and constant surveillance of plant
health. In cabbage production we should aim at selecting appropriate soil and crop
rotation strategy, plant only healthy seedlings, maintain appropriate spacing between the
plants, reduce mechanical damage during cultivation, control weeds, and soon after
harvest mulch and deep-plough the plant debris. By understanding the biology of the
bacteria and the disease we can adjust crop management technology to limit the spread
of the disease or at least keep yield loss at a minimum.

®

Pomen izvajanja monitoringa na prisotnost begomovirusov in razvoj laboratorijske
diagnostike
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Rod Begomovirusov (druzina Geminiviridae) zajema veliko skupino virusov v kateri je
opisanih ve¢ kot 400 vrst, ki lahko okuzijo Stevilne vrste rastlin. Med njimi jih ve¢ kot 200
lahko okuzi bucevke in/ali paradiznik. Vsi begomovirusi, razen nekaj izjem, so uvrsceni na
seznam karantenskih virusov. NajpogostejSa znamenja okuzb na rastlinah so zvijanje
listov, porumenelost zil in rumeni mozaik na listih. Okuzbe v zgodnji rastni dobi lahko
povzroCijo zastoj v rasti, razvoj manjSega Stevila cvetov, prekinjen razvoj plodov ter
vsesplosno slabo stanje rastlin, kar lahko na kulturnih rastlinah povzroci veliko
gospodarsko skodo. Okuzbe se pojavljajo sporadi¢no, predvsem v tropskih in subtropskih
regijah, zaradi spremenjenih klimatskih razmer, pa obstaja tveganje za njihovo Siritev tudi
na druga obmocja. Begomoviruse lahko v nasad vnesemo z okuZenimi sadikami, znotraj
nasada pa jih ucinkovito raznasa tobakov $citkar (Bemisia tabaci), ki je pri nas prisoten.
Laboratorijske metode odkrivanja begomovirusov vkljucujejo razlicne PCR teste,
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sekvenciranje PCR produktov po Sangerju in visokozmogljivo sekvenciranje (HTS). PCR
testi za odkrivanje begomovirusov so bili izbrani in preverjeni v medlaboratorijski
primerjavi v okviru Euphresco projekta, dodatna preverjanja teh metod in metod primernih
za identifikacijo odkritih begomovirusov pa smo izvedli v okviru aktivnosti, ki jih
izvajamo kot EU referencni laboratorij. Intenzivno smo vkljuceni tudi v pripravo EPPO
(European and Mediterranean Plant Protection Organization) diagnosticnega protokola za
dolocanje begomovirusov. V letu 2021 smo v okviru programa preiskav Skodljivih
organizmov rastlin testirali 28 vzorcev bu¢evk in 28 vzorcev paradiznika iz razli¢nih delov
Slovenije na prisotnost begomovirusov iz priloge II/A Uredbe 2019/2072/EU. V nobenem
vzorcu nismo potrdili okuzbe s temi begomovirusi.

ABSTRACT

The importance of monitoring begomoviruses and the development of their
diagnostics

The genus Begomovirus (family Geminiviridae) comprises a large group of viruses with
over 400 described species that can infect numerous plant species. Of these, more than
200 species can infect cucurbits and/or tomato plants. All begomoviruses, with some
exceptions, are quarantine pests. Symptoms of begomovirus infections in plants usually
include leaf curl, yellowing of leaf veins or yellow mosaic. Early infections result in reduced
growth, reduced flowering, abortion of fruit development, and generally poor plant
condition, which can cause major economic damage. Outbreaks occur sporadically,
mainly in tropical and subtropical regions. Due to climate change, there is a risk of their
spread to other parts of the World. Begomoviruses can be introduced into the plantation
with infected seedlings. Within the plantation, they are successfully transmitted by the
whitefly Bemisia tabaci, which also occurs in our region. Laboratory methods for the
detection of begomoviruses include various PCR tests, Sanger sequencing of amplicons
from PCR tests, and high-throughput sequencing (HTS). The PCR tests recommended for
the detection of begomoviruses were selected and evaluated in a test performace study
as part of the Euphresco project. A further review of these methods and other tests
suitable for the identification of begomoviruses, has been carried out as part of our EU
reference laboratory activities. We are actively involved in the preparation of the EPPO
(European and Mediterranean Plant Protection Organization) diagnostic protocol for the
detection and identification of begomoviruses. In 2021, as part of the national survey, we
tested 28 samples of cucurbits and 28 samples of tomato plants from different regions of
Slovenia to determine whether they were infected with any of the begomoviruses, listed in
Annex II/A Regulation 2019/2072/EU. Infection was not confirmed in any of the samples.

®
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Poseben izziv pri dolodanju karantenskih &kodljivih organizmov (KSO) in s tem
povezanim izvajanjem ukrepov proti njihovemu Sirjenju je identifikacija npr. morfolosko
zelo podobnih Zuzelk oziroma dolocitev nekaterih bakterij, gliv ali virusov, ki odrazajo
podobne vizualne znake na rastlini. V primeru najdbe karantenskih skodljivcev se ukrepa.
Med ukrepi so odreditve inspekcijskih ukrepov (zavrnitev ali uniCenje posiljk) ali v
primeru najdbe KSO v kmetijski pridelavi ali v naravi v okviru izvajanja preiskav na
navzoénost KSO (npr. zagetek izkoreninjenja). Uinkovitost ukrepov in stroski ukrepov so
neposredno povezani z zgodnjo detekcijo in identifikacijo povzrocitelja. Hitri in zanesljivi
testi nam omogocijo zgodnejSe ukrepanje, ki bistveno prispeva k njihovi ucinkovitosti in
zmanj$anju stroskov povezanih z ukrepi. V zadnjem desetletju se v prakso uvajajo hitri
testi oz. testi, ki omogocajo identifikacijo povzroCiteljev tudi v omenjenih kriticnih
primerih. V prispevku bomo predstavili ciljni raziskovalni projekt QEntry (V4-2003)
katerega cilj je povecCati moznosti uporabe hitrih testov, ki temeljijo na uporabi testov
LAMP in/ali dolocanju DNA ¢rtnih kod in z njihovo uporabo podpreti obstojece pristope
diagnostike skodljivih organizmov.

ABSTRACT

Targeted research project Q-ENTRY - Introduction of rapid tests to identify
quarantine pests and pathogens harmful to plants

A particular challenge in the identification and management of quarantine pests (QPs) is
the identification of e.g. morphologically very similar insects or the identification of certain
bacteria, fungi or viruses that cause similar disease symptoms. Measures are
implemented when a QP is detected. These can include various phytosanitary measures
in trade (refusal or destruction of consignments) or eradication measures when a QP is
detected in an agricultural production or in nature. The effectiveness of the measures and
their costs directly relate to the early detection and identification of the causative
pathogen. Fast and reliable tests allow us to take action earlier, which significantly
contributes to their effectiveness and reduces the associated costs. In the last decade,
rapid tests have been introduced into practice which allow identification of the causative
organisms even in the mentioned critical cases. In this paper, we will present the targeted
research project QEntry (V4-2003) which aims to increase the possibilities of using rapid
tests based on LAMP tests and / or DNA barcoding to support existing approaches to

diagnosing pests.

SMART-Surveillance: Razvoj metode in rezultati spremljanja zastopanosti spor
Phyllosticta citricarpa v zraku
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Karantenska patogena gliva Phyllosticta citricarpa je povzrociteljica ekonomsko
pomembne bolezni ¢rne pegavosti agrumov, (Citrus black spot, CBS), ki se kaze predvsem
s pegavostjo na plodovih in njihovim prezgodnjim odpadanjem ter tudi z lezijami na listih
in poganjkih. Bolezen je prisotna v $tevilnih delih sveta z ugodnimi klimatskimi pogoji,
tudi v nam bliznji Tuniziji. Zaradi nevarnosti njene razsiritve v evropski prostor, v
ogrozenih nasadih na Malti, v Italiji in Gr¢iji potekajo vzorCenja zraka in dezja, v katerih
dolocamo prisotnost spor P. citricarpa. V okviru projekta SMART-Surveillance smo tako
v obdobju od 2018 do 2021 vzor¢ili in analizirali preko 450 vzorcev zraka in dezja. Iz
vzorcev z optimizirano metodo ekstrahiramo DNK in jih analiziramo s testoma PCR v
realnem Casu. Trenutno objavljeni testi ne omogocajo locitve P. citricarpa od njene
nedavno opisane in tesno sorodne nekarantenske vrste P. paracitricarpa. Z namenom
specifi¢ne dolocitve karantenske vrste P. citricarpa smo razvili in validirali nov PCR test v
realnem ¢asu, ki temelji na kodirajoCem genu (translacijskem elongacijskem faktorju 1
alfa) in omogoca nedvoumno razlikovanje med sorodnima vrstama. V vseh vzorcih smo
potrdili prisotnost DNK gliv (s splosnim qPCR testom za glive), vendar ne P. citricarpa ali
katere izmed njenih sorodnih vrst (P. capitalensis, P. citriasiana, P. paracitricarpa). Novo
razvit test se je izkazal kot 100% specificen za P. citricarpa, visoko obcutljiv in robusten.
Pokazali smo linearnost testa v Sirokem obmocju koncentracij DNK in z veckratno
ponovitvijo analiz dokazali njegovo ponovljivost. Test je zato primeren za specificno
dolocanje P. citricarpa in se ga lahko uporabi za potrjevanje P. citricarpa v rastlinskih ali
okolijskih vzorcih.

ABSTRACT

SMART-Surveillance: Method development and results of the monitoring of
Phyllosticta citricarpa spores in air

The quarantine pathogenic fungus Phyllosticta citricarpa is the causative agent of citrus
black spot (CBS) disease, which cause lesions on fruits and their premature drop as well
as lesions on leaves and shoots. The disease is present in many parts of the world with
favorable climate conditions, including nearby Tunisia. Due to the high risk of its spread to
the European region, air and rain sampling is taking place in endangered orchards in
Malta, Italy and Greece, in which we determine the presence of P. citricarpa spores. In the
frame of SMART-Surveillance project, we sampled and analyzed over 450 air and rain
samples in the time period from 2018 to 2021. The air and rain samples are subjected to
DNA extraction according to optimized procedure and analyzed with two real-time PCR
assays. Currently published assays cannot distinguish the quarantine fungus from its
newly described and closely related non-quarantine species P. paracitricarpa. Therefore,
we developed and validated a specific real-time PCR assay based on coding sequence
(translation elongation factor 1-a) that allows specific determination of P. citricarpa and its
distinction from P. paracitricarpa. The presence of fungal DNA was confirmed in all
samples (general fungal qPCR test), but none belonged to P. citricarpa or any of its
related species (P. capitalensis, P. citriasiana and P. paracitricarpa). The newly developed
gPCR assay proved to be 100% specific for P. citricarpa, highly sensitive and robust. We
demonstrated the linearity of the test over a wide range of DNA concentrations and
proved its repeatability by performing the analyses several times. The qPCR assay is
suitable for specific determination of P. citricarpa and can be applied for conformation of
P. citricarpa in plant or environmental samples.
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Preliminarno laboratorijsko preucevanje vpliva antagonisti¢nih gliv Trichoderma
spp. na rast izolatov patogene glive Fusarium oxysporum

Katarina KOS, Nusa KANCILJA, Franci Aco CELAR

Biotehniska fakulteta, Oddelek zaa agronomijo, Jamnikarjeva 101, SI-1000 Ljubljana
(katarina.kos@bf.uni-lj.si)

Laboratorijski poskus vpliva antagonisti¢nih gliv iz rodu Trichoderma (T. asperellum sev
T34 iz 2 pripravkov: Trifender Pro in Pannon Starter Perfect Pro) na rast 4 izolatov
patogene glive Fusarium oxysporum (iz soje, solate, ciklame in jagode) se je izvajal v
dvojnih kulturah pri temperaturah 15 in 25 °C. Pri 15 °C glive iz rodu Trichoderma niso
imele vecjega vpliva na rast micelija izolatov Fusarium oxysporum. Obe glivi v dvojni
kulturi sta rasli pocasi in tudi po 10 dneh ni prislo do neposredne interakcije. Pri 25 °C pa
so glive Trichoderma spp. moc¢no vplivale na rast micelija izolatov Fusarium oxysporum.
Do stika micelijev obeh gliv v dvojnih kulturah je prislo ze po $tirih dneh, ko je gliva
Trichoderma sp. zaustavila rast patogena in ga kasneje tudi prerasla. Vi§ja temperatura je
godila tudi izolatom patogena, vendar v laboratorijskih pogojih ni mogla tekmovati z
antagonistom. Poskus na sadikah solate v gojitvenih komorah pri 15 in 20 °C z dodajanjem
(zalivanjem) spor/pripravka patogena in antagonista med obravnavanji ni pokazal ve¢jih
odstopanj v rasti solate ali obsegu okuzb

Laboratorijsko preizkuSanje u¢inkovitosti hiperparazitske glive Coniothyrium
minitans W.A. Campb. na sklerocijih razli¢nih fitopatogenih gliv

Franci Aco CELAR, UrSa PRISLAN, Katarina KOS

Biotehniska fakulteta, Oddelek zaa agronomijo, Jamnikarjeva 101, SI-1000 Ljubljana
(franc.celar@bf.uni-lj.si)

V laboratorijskih razmerah smo v dvojnih kulturah proucevali potencialno antagonisti¢no
delovanja glive Coniothyrium minitans, sev NCAIM 51/2004, proti Sestim fitopatogenim
glivam: Sclerotinia sclerotiorum, Sclerotinia minor, Sclerotium cepivorum, Athelia rolfsii,
Botrytis sp. in Macrophomina phaseolina. Ugotoviti smo hoteli optimalne pogoje za
uéinkovito antagonistiéno delovanje te glive s poudarkom na parazitiranju sklerocijev
fitopatogenih gliv. V dvojnih kulturah, pri temperaturi 15 °C, prisotnost patogenih gliv ni
vplivala na rast antagonisti¢ne glive C. minitans , medtem ko so pri temperaturah 20 in 25
°C prisotni patogeni vplivali na ¢as ustavitve rasti hiperparazitske glive C. minitans. Obseg
parazitiranja sklerocijev fitopatogenih gliv je bil vrstno specificen, medtem ko je bila
hitrost parazitiranja odvisna od temperature. C. minitans v celoti parazitira sklerocije gliv
S. sclerotiorum in S. minor, medtem ko sklerocije ostalih gliv samo posamicno in pri
dolocCenih temperaturah (Botrytis sp., S. cepivorum) ali pa sploh ne (4. rolfsii, M.
phaseolina). Optimalna temperatura za rast in parazitiranje hiperparazitske glive C.
minitans je bila 20 °C.
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Nacionalni referen¢ni laboratorij — ZuZelke in prsice v Sloveniji
Maarten DE GROOT!, Jaka RAZINGER?, Andreja KAVCIC!, Spela MODIC?

'Gozdarski institut Slovenije, Oddelek za varstvo gozdov, Vegna pot 2, SI-1000 Ljubljana,
Slovenija (maarten.degroot@gozdis.si; andreja.kavcic@gozdis.si)

ZKmetijski institut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, SI-1000
Ljubljana, Slovenija (jaka.razinger@kis.si; spela.modic@kis.si)

Nacionalni referencni laboratorij (NRL) Insekti in prSice je eden od S$tirih NRL za
Skodljive organizme rastlin v Sloveniji. Uradno je bil imenovan s strani Uprave za varno
hrano, veterinarstvo in varstvo rastlin (UVHVVR) 10. 10. 2019. Gre za konzorcij, v
katerega sta vkljucena dva partnerja: Kmetijski institut Slovenije (KIS) in Gozdarski
institut Slovenije (GIS), slednji je tudi koordinator konzorcija. NRL Insekti in prsice je del
sistema uradnega nadzora na podroé¢ju zdravja rastlin v Sloveniji, ki temelji na analitskih,
preskusnih in diagnosti¢nih metodah, ki izpolnjujejo najsodobnejse znanstvene standarde
ter zagotavljajo tocne, zanesljive in primerljive rezultate. Odgovornosti in naloge NRL
doloca Uredba (EU) 2017/625 Evropskega parlamenta in Sveta v svojem 101. ¢lenu. NRL
usklajujejo in izboljSujejo laboratorijske analitske, preskusne in diagnostiéne metode,
vkljuéno z njihovo uporabo, organizirajo medlaboratorijske primerjalne preskuse ali
preskuse strokovne usposobljenosti med uradnimi laboratoriji in delijo informacije, ki jih
dobijo od EU referencnih laboratorijev. UVHVVR-ju zagotavljajo znanstveno in tehni¢no
pomo¢ in v primeru izbruha S$kodljivega organizma rastlin, aktivho pomagajo pri
diagnosticiranju skodljivega organizma. NRL po potrebi tudi validirajo reagente in partije
reagentov, vzpostavljajo in vzdrZujejo posodobljene sezname razpolozljivih referen¢nih
snovi in reagentov ter njihovih proizvajalcev in dobaviteljev in izvajajo programe
usposabljanja za osebje uradnih laboratorijev. Znotraj NRL Insekti in prSice je delo
razdeljeno tako, da GIS prevzema naloge, povezane z gozdnim drevjem, lesnatimi
rastlinami in lesenim pakirnim materialom, KIS pa naloge, povezane s kmetijskimi in
okrasnimi rastlinami. Od uradne potrditve je NRL Insekti in prSice sodeloval Ze pri vec¢
testih strokovne usposobljenosti in dosegel odli¢ne rezultate, s ¢imer dokazuje svojo
usposobljenost za diagnostiko karantenskih $kodljivih organizmov pri nas.

ABSTRACT
National reference laboratory — insects and mites for Slovenia

The national reference laboratory (NRL) of Insects and Mites for Slovenia was officially
named by the administration of food safety, veterinary sector and plant protection
(UVHVVR) on the 10. 10. 2019. The NRL is a consortium consisting of two partners —
Slovenian Forestry Institute (SFI) and Agricultural Institute of Slovenia (KIS). The general
tasks of the NRL are written in article 101 regulation EU (2017/625): (1) collaborate with
the European Union reference laboratories, and participate in training courses and in
inter-laboratory comparative tests organized by these laboratories; (2) coordinate the
designated activities of official laboratories with a view of harmonizing and improving the
methods of laboratory analysis, tests or diagnosis and their use; (3) where appropriate,
organize inter-laboratory comparative testing or proficiency tests between official
laboratories, ensure an appropriate follow-up of such tests and inform the competent
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authorities of the results of such tests and, if deemed necessary, undertake follow-up
activities; (4) ensure the dissemination of information that the European Union reference
laboratory supplies to the competent authorities and official laboratories ; (5) provide
within the scope of their mission scientific and technical assistance to the competent
authorities; (6) validate the reagents and reagent lots, establish and maintain up-to-date
lists of available reference substances and reagents and of manufacturers and suppliers
of such substances and reagents; (7) conduct training courses for the staff of official
laboratories; and (8) assist actively UVHVVR having designated them in the diagnosis of
outbreaks of pests of plants and in case of non-compliance of consignments, by carrying
out confirmatory diagnoses, characterisation or taxonomic studies on pest specimens. SFI
is in charge of insects and mites in forest trees and woody plants, and wood packaging
material. KIS covers the insects and mites occurring on agricultural and ornamental
plants. During the last few years, the NRL insects and mites already successfully
executed several proficiency tests and thus showed its competence to determine
quarantine pests in Slovenia.

Nacionalni referen¢ni laboratorij za Skodljive organizme rastlin — glive in oomicete

Barbara PISKUR', Janja VZAJC{ Sebastjan RADISEK?, Nikica OGRIS', Hans-Josef
SCHROERS?, Tanja GUCEK?, Simon ZIDAR!

'Gozdarski ingtitut Slovenije, Oddelek za varstvo gozdov, Ve¢na pot 2, SI-1000 Ljubljana,
Slovenija (barbara.piskur@gozdis.si; nikica.ogris@gozdis.si)

2Kmetijski inStitut Slovenije, Oddelek za varstvo rastlin, Hacquetova ulica 17, SI-1000
Ljubljana, Slovenija (janja.zajc@kis.si; hans-josef.schroers@kis.si)

3Institut za hmeljarstvo in pivovarstvo Slovenije, Oddelek za varstvo rastlin, Cesta
Zalskega tabora 2, SI-3310 Zalec, Slovenija (sebastjan.radisek@ihps.si;
tanja.gucek@ihps.si)

Nacionalni referencni laboratorij za skodljive organizme rastlin — gliv in oomicet je
konzorcij treh partnerjev, in sicer Gozdarskega instituta Slovenije, Kmetijskega instituta
Slovenije ter Instituta za hmeljarstvo in pivovarstvo Slovenije. Konzorcij je bil uradno
imenovan kot nacionalni referencni laboratorij z odlocbo Uprave za varno hrano,
veterinarstvo in varstvo rastlin dne 10. 10. 2019. Naloge so med partnerji v konzorciju
opredeljene glede na vrsto rastlin in glede na vrsto Skodljivega organizma, v primeru
prekrivanja podrocij pa se partnerji dogovorijo o delitvi dela z dogovorom. Naloge
nacionalnega referencnega laboratorija so opredeljene v 101. ¢lenu Uredbe EU (2017/625):
sodelovanje z Evropskim referencnim laboratorijem, usklajevanje dejavnosti uradnih
laboratorijev v RS, usklajevanje in skrb za izbolj$anje laboratorijskih analitskih, preskusnih
in diagnosticnih metod, organizacija med-laboratorijskih primerjalnih preskusov ali
preskusov strokovne usposobljenosti med uradnimi laboratoriji, zagotavljanje strokovne in
znanstvene pomoc¢i UVHVVR za izvajanje vecletnih nacionalnih naértov nadzora in drugih
usklajenih programov uradnega nadzora, zagotavljanje validiranja reagentov, vzpostavitev
in vzdrzevanje seznamov razpolozljivih referenc¢nih snovi in reagentov, nudenje strokovne
pomo¢i UVHVVR pri diagnosticiranju izbruhov bolezni, ki se prenasajo s skodljivimi
organizmi rastlin in v primeru neskladnosti poSiljk (potrditveno diagnosticiranje,
ugotavljanje lastnosti, epidemiolo$ke in taksonomske Studije izolatov patogenov ali
vzorcev $kodljivih organizmov). Nacionalni referencni laboratorij za glive in oomicete je v
svojem dosedanjem delu sodeloval pri ve¢ medlaboratorijskih preskusih, kjer se je do sedaj
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vedno izkazal s 100% skladnostjo. Partnerji v okviru konzorcija vzdrzujejo tudi referencne
zbirke $kodljivih organizmov, kjer so shranjeni pomembne;jsi izolati gliv in oomicet, ki so
kljuéni pri izvajanju diagnostike vzorcev s sumom na karantenske ali druge Skodljive
organizme rastlin. Partnerji v konzorciju velik del aktivnosti usmerjajo v kakovost dela,
skrb za raziskovalno infrastrukturo, usposobljenost kadrov ter mednarodno mrezenje z
diagnosti¢nimi in raziskovalnimi laboratoriji.

ABSTRACT
National reference laboratory for plant pests - fungi and oomycetes

The National Reference Laboratory for Plant Pests - Fungi and Oomycetes is a
consortium of three partners, namely the Slovenian Forestry Institute, the Agricultural
Institute of Slovenia and the Slovenian Institute of Hop Research and Brewing. The
consortium was designated as the national reference laboratory by the decision of the
Administration for Food Safety, Veterinary and Plant Protection (UVHVVR) on the 10. 10.
2019. Tasks of members of the consortium are defined based on host plants as well as
pest species. In the case of overlapping areas, the partners agree on the division of labor
by agreement. The tasks of the national reference laboratory are defined in Article 101 of
the EU Regulation (2017/625): cooperation with the European reference laboratory,
coordination of activities of official laboratories in the RS, coordination and care for
improvement of laboratory analytical, test and diagnostic methods, organization of inter-
laboratory comparative tests or testing expertise between official laboratories, providing
professional and scientific assistance to the UVHVVR for the implementation of
multiannual national control plans and other coordinated official control programs,
ensuring validation of reagents, maintaining lists of available reference substances and
reagents, providing expert assistance in UVHVVR diagnostics with plant pests in case of
non-compliance of consignments (confirmatory diagnostics, determination of properties,
epidemiological and taxonomic studies of pathogen isolates or samples of harmful
organisms). In its work to date, the National Reference Laboratory for Fungi and
Oomycetes has participated in several interlaboratory tests, where it so far proved to be
100% compliant. The partners within the consortium maintain reference collections of
harmful organisms, where important isolates of fungi and oomycetes are stored, and
those are crucial in performing diagnostics of samples with a suspicion of a quarantine or
other plant harmful organisms. The partners in the consortium focus a large part of their
activities to constantly improve the quality of their work, care for research infrastructure,
staff training and an international networking of diagnostic and research laboratories.

®

Vpliv nacina shranjevanja in izbire ekstrakcijskega postopka na rezultate
molekularne analize podlubnikov

Zina DEVETAK, Andreja KAVCIC, Maarten DE GROOT, Barbara PISKUR

Gozdarski institut Slovenije, Vecna pot 2, 1000 Ljubljana (zina.devetak(@gozdis.si)

Na obmoc¢ju Slovenije zivi okoli devetdeset razlicnih vrst hro$cev iz poddruzine
Scolytinae. V Laboratoriju za varstvo gozdov (LVG) na Gozdarskem institutu Slovenije
redno izvajamo morfoloske analize podlubnikov, vpeljujemo pa tudi molekularne postopke
kot dopolnitev morfoloskim pristopom identifikacije. Shranjevanje vzorcev pred
molekularno analizo je pomemben del procesa in lahko vpliva na rezultat analize. V ta
namen je bila v letu 2021 v LVG izvedena analiza vpliva nacina shranjevanja podlubnikov
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na uspeh celokupne ekstrakcije DNA in na kakovost tako pridobljene DNA. Primerjali smo
dva razli¢na nacina shranjevanja hroscev vrste Ips typographus na -20°C: 1) suho
shranjevanje in 2) shranjevanje v 96% etanolu. Pri tem smo uporabili tri ekstrakcijske kite
razliénih proizvajalcev, ekstrakcije pa so bile izvedene po Stirih razlicnih ekstrakcijskih
protokolih. Merili smo cas, porabljen za ekstrakcijo, ter koncentracijo in koli¢ino
celokupne DNA v ekstraktih. Preizkusili smo ve¢ razli¢nih protokolov za polimerazno
verizno reakcijo (PCR) in ob tem opazovali uspesnost reakcije PCR. Pomnozke smo
poslali v sekvenciranje. Kakovost pridobljenih sekvenc nam je sluzila kot pomo¢ pri oceni
kakovosti ekstrahirane DNA oziroma primernosti le-te za postopke identifikacije s
klasi¢nim PCR. Izbrali smo najprimernejSo kombinacijo nacina shranjevanja primerkov in
ekstrakcijskega kita za uporabo pri molekularni analizi podlubnikov s pomocjo analize
sekvenc (ti. barcoding).

ABSTRACT

Influence of storage conditions and the extraction method on the results of
molecular analysis of Scolytinae beetles

Around ninety different species from the subfamily Scolytinae are present in Slovenia.
Morphological identification of Scolytid species is regularly performed in the Laboratory of
Forest Protection at the Slovenian Forestry Institute. We are also in the process of
introducing molecular methods in addition to the established morphological procedures.
Storage of samples prior to molecular analysis is an important part of the analytical
process and can influence the end result of the analysis. For this reason, an analysis of
the influence of the storage conditions of Scolytinae on success of total DNA extraction
and the quality of the extracted DNA was performed in 2021. Two different ways of
storage of I. typographus specimens at -20°C were compared to each other: 1) dry
storage and 2) storage in 96% ethanol. Three extraction kits from different manufacturers
were used and total DNA extractions were performed according to four different extraction
protocols. Measured variables included time required for extraction, concentration, and
final amount of total DNA in the extracts. DNA extracts were used in multiple PCR
protocols and the success rate of amplification was observed. PCR amplicons were sent
for sequencing. The quality of resulting sequences was used to assess the quality of
extracted DNA and its usefulness in identification procedures. The optimal combination of
storage conditions and extraction protocol was chosen for use in molecular analysis of

Scolytinae.

Non-chemical control of Lymantria dispar in different European countries by using
traps and pheromones

Paraskevi AGRAFIOTI!, Stelios VASILOPOULOS!, Tanja BOHINC?, Stanislav
TRDAN?, Quique BENAVENT FERNANDEZ?, Sergio FITA?, Xavier PONS*, Matilde
EIZAGUIRRE?, Carmen LOPEZ*, Diego RICO®, Maria BOUKOUVALA®, Anna
SKOURTI, Erifili P. NIKA®, Nickolas G. KAVALLIERATOS®, Christos G.
ATHANASSIOU!

Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop

Production and Rural Environment, University of Thessaly, Phytokou str., 38446, Volos,
Magnesia, Greece
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Department of Agronomy, Biotechnical Faculty, University of Ljubljana, Jamnikarjeva
101, SI-1000 Ljubljana, Slovenia

SAIMPLAS, Plastics Technology Centre, Valéncia Parc Tecnologic, Gustave Eiffel 4,
46980, Paterna, Valencia, Spain

“Department of Crop and Forest Sciences, Agrotecnio Centre, Universitat de Lleida, Av.
Rovira Roure 191, 25198 Lleida, Spain

SPROBODELT, Pest Control Company, Carrer Rin, 2, 43870 Amposta, Tarragona, Spain
SLaboratory of Agricultural Zoology and Entomology, Department of Crop Science,
Agricultural University of Athens, 75 Iera Odos str., 11855, Athens, Attica, Greece
(athanassiou@uth.gr)

The gypsy moth, Lymantria dispar (L.) (Lepidoptera: Erebidae) is a polyphagous species
that infects oak forests in Central and Southern Europe, Asia Africa and North America. It
constitutes a severe environmental problem as it is a voracious eater that defoliates entire
trees and causes health problems to humans or animals (e.g., allergies). Various
insecticides have been used for its control, such as aerial sprayings, which negatively
impact the biodiversity and may not be suitable for sub-urban recreational areas. Recently
developed pheromone and non-pheromone traps have been successfully evaluated for the
control of moths with different life cycle, such as the processionary pine moth,
Thaumetopoea pityocampa (Denis and Schiffermiiller) (Lepidoptera: Thaumetopoeidae).
These traps allow the continuous monitoring of the insect’s population and dispersion,
while they substantially contribute to the emergence of an information system in forests,
which can lead to increased resilience against this species, especially in protected areas
(e.g., Natura 2000 sites). In this context, the LIFE eGymer project aims to utilize non-
chemical control by developing and implementing e-traps, novel traps, mass larval
trapping and mating disruption techniques to remotely monitor and effectively control
more than one life stage of L. dispar. In that way, the design and efficiency of pheromone
traps will be improved, the infestation level will be continuously monitored and the
infestation in specific and diverse target areas will be minimized. Hence, non-chemical
control that will be based in the aforementioned techniques will be carried out between
2022 and 2024 in different areas of Slovenia, Spain and Greece, through the LIFE eGymer
consortium. The generated results will provide a replicable, transferable and eco-friendly
integrated system for the effective management of L. dispar that can be applied to other
infested areas of EU.

Acknowledgments: The LIFE eGymer project is co-funded by the LIFE Programme of the
European Union under contract number LIFE20 ENV/GR/000801.

1ZVLECEK

Uporaba pasti in feromonov za Nekemic¢no zatiranje gobarja (Lymantria dispar) v
razliénih evropskih drzavah z uporabo pasti in feromonov

Gobar (Lymantria dispar [L.], Lepidoptera, Erebidae) je polifagna vrsta metulja, ki
povzro€a najvecjo Skodo v hrastovih gozdovih v srednji in juzni Evropi, Aziji, Afriki in
Severni Ameriki. Zuzelka predstavlja veliki okoljski problem, saj lahko poZre$ne gosenice
povzrocijo defoliacijo dreves in povzrocijo zdravstvene tezave (npr. alergije). Za zatiranje
gobarja je mozna uporaba razli¢nih insekticidov, na primer s Skropljenjem iz zraka, kar
negativno vpliva na biotsko raznovrstnost, in ki niso primerni za primestna rekreacijska
obmocja. Dosedanje raziskave so dokazale uporabnost feromonskih in neferomonskih
pasti za lovljenje metuljev z razliénim razvojnim krogom, kot je pinijev sprevodni prelec
(Thaumetopoea pityocampa (Denis in Schiffermdiller) (Lepidoptera: Thaumetopoeidae)).
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Te pasti omogocajo neprekinjeno spremljanje populacije in razprSenosti zuzelk, hkrati pa
bistveno prispevajo k nastanku informacijskega sistema v gozdovih, kar omogoca lazje
spremljanje te vrste, zlasti na zavarovanih obmogjih (npr. obmoéja Natura 2000). V tem
kontekstu je cilj projekta LIFE eGymer uporabiti nekemi€ne metode zatiranja na osnovi
razvoja in uporabe novih pasti, mnozi¢nega lovljenja li¢ink in tehnik motenja parjenja za
daljinsko spremljanje in ucinkovito zatiranje ve¢ kot enega razvojnega kroga preucevane
zuzelke. Na tak nacin bomo izboljSali zasnovo in ucinkovitost feromonskih pasti, saj bomo
nepretrgoma spremljali in s tem zmanjsali stopnjo Skodljivosti na specifi¢nih in raznolikih
cilinih obmocjih. Nekemi¢no zatiranje, ki bo temeljilo na omenjenih tehnikah, se bo
izvajalo med letoma 2022 in 2024 na razli¢nih obmogjih Slovenije, Spanije in Grgije prek
konzorcija LIFE eGymer. Pridobljeni rezultati bodo zagotovili ponovljiv, prenosljiv in okolju
prijazen integriran sistem za ucinkovito obvladovanje gobarja, ki se lahko uporablja na
drugih obmocjih EU, kjer gobar povzroc€a izrazite defolacije.

®

Nova rastlinska bolezen — »Beech leaf disease« (BLD)
Barbara GERIC STARE', Nikica OGRIS?, Saga SIRCA®

1-30ddelek za varstvo rastlin, Kmetijski institut Slovenije, Hacquetova ulica 17, SI-1000
Ljubljana (Barbara.GericStare@kis.si)
20ddelek za varstvo gozdov, Gozdarski intitut Slovenije, Ve¢na pot 2, SI-1000 Ljubljana

Novo rastlinsko bolezen, imenovano »Beech Leaf Disease« (BLD), so prvi¢ odkrili v Ohiu
v ZDA leta 2012 na ameriski bukvi (Fagus grandifolia). Od takrat so o njej porocali
predvsem iz gozdnih obmodij Se v petih drugih zveznih drzavah severovzhodnih ZDA
(New York, Connecticut, Pennsylvania, Rhode Island, Massachusettes) pa tudi v Kanadi
(Ontario). Simptomi BLD vkljucujejo temnenje med zilami, nagubane in nepravilno
odebeljene liste ter odmiranje vej, kar na koncu privede do odmiranja bukovih dreves v 3-7
letih. Vzrok za to bolezen z relativno hitrim $irjenjem Se vedno ni popolnoma znan. Leta
2018 je bila z Japonske opisana nova vrsta rastlinsko parazitskih ogorcic Litylenchus
crenatae, izolirana iz simptomati¢nih listov drevesa Fagus crenata in ugotovljena kot
povzrocitelj bolezni BLD. 1z Evrope ni poroc¢il o prisotnost bolezni BLD ali povzroditelju
bolezni - ogorcici L. crenatae. V okviru Euphresco projekta Fagustat - Zdravstveno stanje
dreves bukev Fagus spp. zelimo povecati ozaveScenost o BLD v Evropi in Sloveniji,
narediti prvo oceno prisotnosti/odsotnosti v regiji ter raziskati mozne nacine vstopa in
Sirjenja. Pridobljene informacije bodo prispevale k oceni tveganja za Skodljivca ter
ovrednotile tveganja za podobno epidemijo kot je bila opazena v Severni Ameriki v
zadnjem desetletju. Zbrana znanja bodo pripomogla k razvoju ustreznih ukrepov za zascito
bukovih dreves v Evropi kot tudi v Ameriki. Sodelavci iz Gozdarskega instituta Slovenije
(GIS) opravljamo vizualne preglede in vzorcenje listov bukovih dreves po Sloveniji,
sodelavci na Kmetijskem institutu Slovenije (KIS) pa analiziramo vzorcev listov bukve na
prisotnost rastlinsko parazitskih ogorcic.

ABSTRACT
New plant disease — Beech leaf disease (BLD)

A new disease called 'Beech Leaf Disease' (BLD) was first detected in Ohio, USA, in
2012, on American beech (Fagus grandifolia). Since then, it has been reported from
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mainly forest areas, but also landscapes, in 5 other north-eastern states of USA (New
York, Connecticut, Pennsylvania, Rhode Island, Massachusettes), as well as in Canada
(Ontario). The symptoms of BLD include interveinal darkening, crinkling and irregularly
thickened leaves and branch dieback; ultimately leading to decline and death of beech
trees within 3-7 years. The cause of this emerging disease with relatively rapid spread is
still not fully understood. In 2018, a new nematode species Litylenchus crenatae, isolated
from leaf galls on Fagus crenata, was described from Japan and determines as causative
agent of BLD. From Europe there are no reports of the presence of BLD or the causative
agent L. crenatae. Within the Euphresco project Fagustat - Plant health status of Fagus
spp. - we plan to increase awareness of BLD in Europe and in Slovenia, make a first
assessment of its presence/absence in the region and investigate possible ways of entry
and spread. The obtained information will contribute to pest risk assessments which will
evaluate the risks for a similar epidemic as has been observed in North America in the last
decade. The gathered knowledge will contribute to the development of appropriate
measures for protecting beach trees in Europe, both also America. Employees from the
Forestry Institute of Slovenia (GIS) perform visual inspections and sampling of beech tree
leaves in Slovenia, while employees at the Agricultural Institute of Slovenia (KIS) analyze
samples for the presence of plant parasitic nematodes.

®

Analiza tehni¢nega stanja prSilnikov v ob¢ini Brda
Tomaz POJE!, Alen MALIGOJ?
"Kmetijski institut Slovenije, Oddelek za kmetijsko tehniko in energetiko, Hacquetova

ulica 17, SI-1000 Ljubljana (tomaz.poje(@kis.si)
2Miren 157b, SI-5291 Miren

Na osnovi rednih pregledov naprav za nanos FFS smo analizirali stanje prSilnikov v ob¢ini
Brda. Primerjali smo rezultate pregledov prsilnikov v letu 2018 in 2014. Leta 2018 je bilo
pregledanih 543 prsilnikov. 89 prsilnikov oziroma 16,6 % je imelo vsaj eno napako. Na
prvem mestu napak je zamaSena Soba s 23,7 % delezem, sledi poSkodovan ali neustrezen
manometer z 20,3 % delezem. Leta 2014 je bilo pregledanih 235 prsilnikov. Od tega je
imelo 36 % prsilnikov vsaj eno napako. Najve¢ napak je bilo zaradi manometra in Sob.
Povprecna starost prsilnikov leta 2018 je bila 27 let, med proizvajalci pa prevladuje
Agromehanika s 34,3 % delezem.

ABSTRACT

Analysis of the technical condition of air-assisted sprayers in the municipality of
Brda

Based on regular inspections of pesticide application equipment, we analysed the
condition of air-assisted sprayers in the municipality of Brda. We compared the results of
air-assisted sprayer inspections in 2018 and 2014. In 2018, 543 air-assisted sprayers
were inspected. 89 air-assisted sprayers or 16.6% had at least one defect. The most
common defect was a clogged nozzle with a share of 23.7%, followed by a damaged or
inadequate manometer with a share of 20.3%. In 2014, 235 air-assisted sprayers were
inspected. Out of all inspected air-assisted sprayers 36% of them had at least one defect.
Most of the defects were due to the manometer and nozzles. The average age of air-
assisted sprayers in 2018 was 27 years, with Agromehanika predominating among
manufacturers with a 34.3% share.
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Analiza naprav za nanasanje FFS pregledanih od leta 2018 do 2021
Tomaz POJE

Kmetijski institut Slovenije, Oddelek za kmetijsko tehniko in energetiko, Hacquetova ulica

17, SI-1000 Ljubljana (fomaz.poje@kis.si)

Analizirali smo podatke o pregledanih napravah za nanaSanje FFS med leti 2018 in 2021.
Podatkovna baza je javno dostopna na Upravi RS za varno hrano, veterinarstvo in varstvo
rastlin. V letu 2018 so zaradi prehoda na testiranje na vsake tri leta pregledali samo 486
prsilnikov in 850 skropilnic. Najstarejsi pregledani prsilnik je imel letnico izdelavel974,
najstarejSa Skropilnica pa je bila izdelana leta 1970. V letu 2019 je bilo pregledanih 7278
naprav. Od tega je bilo 5087 skropilnic, 2190 prSilnikov in ena naprava za kemic¢no
obdelavo semenskega materiala. Kmetje so v letu 2019 kupili 43 novih prSilnikov in 79
novih skropilnic. V letu 2020 je bilo pregledanih 6562 naprav za nanasanje FFS.
Pregledanih je bilo 4406 Skropilnic, 2155 prSilnikov in tudi ena naprava za kemicno
obdelavo semenskega materiala. Leta 2021 je bilo v Sloveniji pregledanih 1971 naprav.
Lastniki so prijavili 61 novih $kropilnic in 31 novih prsilnikov. Proizvajalec Agromehanika
je prevladujo¢ med proizvajalci pregledanih Skropilnic in prsilnikov. Zakonsko sicer
ustrezne naprave so v pretezni meri dejansko tehni¢no zastarele.

ABSTRACT
Analysis of pesticide application equipment inspected from 2018 to 2021

We analysed data on inspected pesticide application equipment between 2018 and 2021.
The database is publicly available at the Administration of the Republic of Slovenia for
Food Safety, Veterinary and Plant Protection. In 2018, due to the transition to testing
every three years, only 486 air-assisted sprayers and 850 sprayers were inspected. The
oldest air-assisted sprayers inspected had a year of production in 1974, and the oldest
sprayer was manufactured in 1970. In 2019 7278 equipment were inspected. Of these,
5087 were sprayers, 2190 air-assisted sprayers and one equipment for chemical
treatment of seed material. In 2019, farmers bought 43 new air-assisted sprayers and 79
new sprayers. 6562 pesticide application equipment were inspected in the year 2020.
4406 sprayers, 2155 air-assisted sprayers and one device for chemical treatment of seed
material were inspected. In 2021, 1971 pesticide application equipment were inspected in
Slovenia. Owners reported 61 new sprayers and 31 new air-assisted sprayers. The local
producer Agromehanika is predominant among the producers of inspected sprayer and
air—assisted sprayers. Legally otherwise suitable equipment is mostly technically

outdated.

Application of gel-based PCR and Real-Time PCR in detection of Xyllela fastidiosa in
Bosnia and Herzegovina

"Mirsad MUJKOVIC, *Toufic ELBEAINO, 2Franco VALENTINI
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Federal institute of Agriculture Sarajevo - FZZP, Butmirska cesta 40, Bosnia and
Herzegovina (mirsad. mujkovic@fzzp.gov.ba)

nstituto Agronomico Mediterraneo - CIHEAM, Via Ceglie 9, 70010 Valenzano (BA),
Italy

Xylella fastidiosa (Xf) is a quarantine plant pathogenic bacterium native to the Americas
that emerged in Europe in 2013 as a very serious threat to the EPPO region. Its first
appearance is related to the epidemic of olive tree disease in Italy (Puglia). Since Xf'is very
polyphagous, the possibility of reducing its incidence is reflected in the early detection of
latent infections of branches or cuttings with (mature) leaves attached, which helps direct
prevention of their introduction and spreading. Therefore, aiming undertaking of prompt
and efficient phytosanitary measures, it is very important to have reliable and fast detection
and identification of pathogen presence. Because of high specificity, sensitivity and
performance speed, molecular methods found their place in diagnostics of these quarantine
diseases in the world, and they are one of possible recommended methods determined
through legislative regulations. Federal Institute for Agriculture Sarajevo, authorized by
Administration of Bosnia and Herzegovina for plant health protection, implemented gel-
based PCR and Real-Time PCR method as the main test in detection of Xyllela fastidiosa.
The application of these methods in the previous period was carried out through
interlaboratory cooperation with the Mediterranean Agronomic Institute of Bari on the
Phyto BiH project. Leaf petioles collected for isolation of Xylella fastidiosa are usually
processed within 24 hours of collection. Positive and negative DNA controls as reference
material were extracted at the Institute in Bari. CTAB method and DNeasy Plant Mini Kit
(Qiagen) were used to isolate DNA from the samples. For gel-based PCR primers of
Minsavage et al. (1994) were used to target part of the 7poD gene, and for Real Time PCR
primers and probes of Harper et al. (2010, erratum 2013) designed to amplify part of the
16S rRNA processing protein rimM gene. Experimental samples gave consistent results
beyond the variation of the detection limit. Establishment of systematic control of Xf and
verification of prescribed methods for their identification and confirmation in domestic
laboratories, enables better monitoring of the health status of imported, potentially infected
plants, as well as the protection of agricultural producers in BiH.
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