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A case study of Fungicide Resistant Pathogens in Kanagawa Prefecture

RN RBEEN T & —
A B i
Masahiro Okamoto, Kanagawa Agricultural Technology Center. 1617, Kamikichisawa, Hiratsuka,
259-1204, Japan

Abstract
In this report, we introduce the properties, assay method and regional distribution of DMI -
resistant strains of powdery mildew and Qol - resistant strains of gummy stem blight (Didymella
bryoniae) on Cucurbitaceae vegetables in Kanagawa prefecture. In addition, we introduce
countermeasure to suppress occurrence of fungicide resistant pathogen against Japanese mume

brown rot (Monilinia laxa) frequently occurred in the western part of Kanagawa prefecture.

1. IZC®HIT

MAENRIE, BAREREREEICAIE L. REmAEK 2,400km? . A0 920 FANEST, 2ET
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Occurrence of cucumber powdery mildew (Podosphaera xanthil) isolates resistant to

flutianil and pyriofenone in Ibaraki Prefecture, Japan

RPRBERE® v &7 —REHFERT
EAAH

Takuya Miyamoto
Horticultural Research Institute, Ibaraki Agricultural Center,
3165-1 Ago, Kasama, Ibaraki 319-0292, Japan

Abstract
The new fungicides, flutianil and pyriofenone, which belongs to cyano-methylene thiazolidine
group and aryl-phenyl-ketone group, respectively, were introduced into Japanese market in
2013 and 2014, respectively, to control powdery mildew on cucumber and played an important
role in rotation with various fungicides with different modes of action. During 2017-2018, the
sensitivities to both fungicides were tested with a leaf disk assay for cucumber powdery mildew
fungus (Podosphaera xanthii), which were collected from greenhouses with a history of both
fungicides use in Ibaraki Prefecture, Japan. When tested three sensitive reference isolates, the
minimum inhibitory concentration (MIC) of each fungicide was 0.01-0.1 pg flutianil/ml and
1-10 pg pyriofenone/ml respectively, and 50% effective concentration (ECso) was <0.01 pg/ml
and <0.1-2.51 pg/ml respectively. In contrast, for 117 of 157 mass isolates collected from 15
greenhouses, MIC value of flutianil was 100 pg/mlor more and for 118 isolates, the value of
pyriofenone was 1,000 pg/ml or more. Additionally, 117 isolates of them showed low
sensitivities to both fungicides. To further investigate the sensitivity of this fungus in more
detail, the results of testing for 25 single-spore isolates obtained from four greenhouses, 22
isolates showed low sensitivity with ECso values >100 pg flutianil/ml and >1,000 pug
pyriofenone/ml and only one isolate showed slightly less sensitivity with ECso values 5.9-26.5
pg flutianil/ml and 74.3-345.9 pg pyriofenone/ml. In foliar inoculation tests using potted
cucumber plants, the efficacies of flutianil (10 pg/ml) and pyriofenone (100 pg/ml) were very
low against four single-spore isolates. This is the first report on flutianil and pyriofenone

resistance in P xanthii.
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Increase factor of Bakanae disease and its countermeagures

BRERNLRE  EWEIHRRER
-
Shin-ichi Fuji, Faculty of Bioresource Sciences, Akita Prefectural University,
Shimoshinjo-Nakano Akita City, Akita, 010-0195, Japan

Abstract ‘
The Fusarium figikuroris a haploid filamentous fungus and is one of rice seed-borne pathogens,
causing “Bakanae (foolish seedlings) disease”. Although several chemical fungicides (EBI) have
been generally used as seed disinfection materials to control seed-borne fungal diseases, the simple
method using hot water was rapidly spread with the popularization of eco- friendly agriculture,
Recently, the population of moderately sensitive # fujikuroi isolates to EBI fungicides is shown an
upward trend. In this study, therefore, we investigated the effect of seed disinfection using EBI
chemical fungicides to £ fijikuroiisolates with various sensitive isolates. Two types EBI fungicides
have high effect, but that of prochloraz was declined. we also monitored the contamination of £
fujikuroi in seventeen farmer working facilities using Fusarium selection medium. F fujikuroi was
detected three farmers facilities. These results Suggested that the contamination of farmer working
facilities are involved in the occurrence of Bakanae disease. Additionally, we investigated the effect
of seed disinfection using EBI chemical fungicides o the invasion of Fusarrum fijikuror at sprouting
disinfected seeds were soaked in the spore of three isolates with different chemical sensitivity at
sprouting period, respectively. Furthermore, the height of diseased seedling was prevented when
EBI fungicides were used. These results suggest that the cleaning out the farmer working facilities

is important for the control of Bakanae disease.
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Current status of fungicide-resistant strains of Cercospora leaf spot of sugar beet in Hokkaido

IEHEER ST TEE R ERESG
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Miyuki Kayamori, Tokachi Agricultural Experiment Station, Hokkaido Research Organization,
Hokkaido, 082-0081, Japan

Abstract

Cercospora leaf spot (CLS) caused by Cercospora beticola Sacc. is one of the most severe foliar
disease of sugar beet (Beta vulgaris) with worldwide economic impact. The history of sugar beet
production could represent to the history of fungicide resistance. In Japan, the history of fungicide
resistance in CLS has been started since benzimidazole-resistance happened in 1974..
Kasugamycin-resistance was first reported in 1984, without decline in the practical control, but in
2017, the frequency of resistant isolates was increased and fail in practical control. In recent year,
resistance was developed in Qols and DMIs. Thus, fungicide resistance was occurred in the
fungicides which likely to occur resistance, except manzeb and copper substances, which is the last
fungicide to develop resistance. But the application times allowed to manzeb is not enough to
control susceptible varieties. Fortunately, tolerant varieties became one of the choices for all sugar
beet growers from 2017, the combination of multisite fungicides and tolerant variety is the only

way to control CLS, in Japan.
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IPM and Resistant Pest Management in GAP
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Hirofumi Suzuki, Mie Prefecture Chuo Agricultural Extension Center,
530 Ureshinokawakita-cho, Matsusaka City, Mie, 515-2316, Japan

Abstract

Resistant pest management has been developed in cooperation with pesticide use guidelines,
which recommend rotational use of pesticides or simultaneous use of suitable pesticides based on
the RAC (resistance action committee) codes, as well as IPM (integrated pest management) as
non-chemical pest control technology.

First of all, a pest control plan is indispensable in order to make an effective pest control system.

Then, risk analysis is necessary to know potential causes for the occurrence of resistant pests and
to prepare countermeasures under local conditions. ‘

Further, resistant pest management offers analysis of the selection and diffusion of resistant
pests, for which monitoring in field is available.

GAP (good agricultural practice), covering the production process as a flow diagram from seed
purchase to sales, is available for the risk analysis at each process from the viewpoints of food safety,
industrial safety and environmental conservation. '

Following the process of GAP, risk analysis is composed of four steps : identification of hazards,
risk assessment, preparation of risk management measures, and dissemination of risk
management measures.

Farmers are expected to be aware of the importance of the resistant pest management, prepare

the countermeasures based on the risk analysis and initiate necessary actions by themselves.

1. IL®IT
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Mutations in the sdh genes from fungal isolates and their impact on cross-resistance to various succinate
dehydrogenase inhibitors (SDHIs)

HREBRR RS
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Hideo Ishii + Kibi International University + Minami-awaji, Hyogo, Japan

Abstract
A plenty of SDHI (succinate dehydrogenase inhibiting) fungicides have been developed and are still in progress
worldwide. However, boscalid-resistant isolates have also appeared rapidly in many pathogens including
Alternaria alternata, Corynespora cassiicola, Botrytis cinerea and others. Molecular mechanism of boscalid
resistance has been studied intensively and found that the point mutations in sdhB, sdhC, or sdhD genes often
associated with various levels of resistance. Interestingly, two SDHI fungicides fluopyram and isofetamid showed
strong inhibitory activities not only against boscalid-sensitive but also highly boscalid-resistant isolates indicating
the differential binding of these fungicides to target-site enzyme from other SDHI fungicides. Complex situation
has become obvious between genotypes of resistant isolates and their pattern of resistance to SDHI fungicides.

Therefore, the relationship of target-site mutations with cross-resistance is reviewed in this paper.
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Context

Modern fungicides greatly contribute to world agricultural production but their sustainability is
threatened by the widespread evolution of fungicide resistant plant pathogen populations. Resistance is
the outcome of the adaptive evolution of pathogen populations under fungicide selective pressure,
expressed as the intrinsic, inheritable ability of some pathogen genotypes to survive fungicide
concentrations that kill or inhibit the development of sensitive genotypes from the same species. This
capacity is due to naturally occurring mutation(s) in the genome of resistance genotypes (R4P 2016). In
addition to supplementary crop losses, resistance may lead to remedial treatments which are detrimental
for human health and for the environment. Meanwhile, national (e.g. Ecophyto plan in France!) and
European policies (e.g. directive 2009/128/CE?), encouraged by the social demand for safer food and
environment, aim to limit pesticide registration and use, but consequently, also tend to decrease the
number of available modes of action, which may reduce the fungicides diversity usable by farmers to
manage resistance. Original modes of action are getting rare for some (eco)toxicological reasons, and, in
this context, a major challenge for crop protection is to design new crop protection tools and management
strategies and to enhance the sustainability of the available molecules.

Resistance management relies (i) on the use of alternative strategies (e.g. resistance cultivars, prophylaxis,
agricultural practices), and (ii) on the skillful deployment of anti-resistance strategies (namely alternation,
mixture, mosaic and dose modulation), maximizing the heterogeneity of selection applied on pest
populations (Jgrgensen et al. 2017; REX 2013). If there is still a debate about the respective efficacy of
strategies in impeding resistance evolution, probably because it tightly depends on pest biology and
resistance genetics, there is a consensus to admit that early management of resistance is a condition to
sustainability. Management optimization is first based on the specific knowledge of resistance status for a
given pest and pesticide and therefore relies on resistance monitoring information. Resistance monitoring
is the regular observation in populations of the biological and genetic characteristics, frequency,
occurrence and/or location of resistance as regard of pesticide use in concerned territories. Resistance
monitoring is a prerequisite to pesticide registration, to predict in field pesticide efficacy and propose
preventive measures. It is also made mandatory to further adapt strategies by stakeholders, according to
resistance evolution. Management optimization also relies on findings from basic research, to elucidate

! https://agriculture.gouv.fr/ecophyto
2 https://aida.ineris.fr/consultation_document/733



