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FRERBRIZE TS MBC #F & & U DMI FiittE ) > TEBBEORE

Occurrence of MBC and DMI resistant isolates of Apple blotch in Akita Prefecture

K R BRAL b i LR F AT
e
Yutaka Sato, Akita Prefectural Senboku Regional Development Bureau, Agriculture and Forestry
Department, 13-62 Kamisakae, Daisen, Akita 014-0062, Japan

Abstract

In Akita Prefecture, the method of applying MBC from July to August to control apple blotch
(Diplocarpon mali ), an important disease, has been implemented since around 1980. However, in
1998, MBC-resistant isolates were detected in the southern part of Akita prefecture. Since then, the
number of orchards with detected resistant isolate has increased, and in 2014, resistant isolates
were found throughout Akita Prefecture. Therefore, the use of MBC has been discontinued in
orchards, which have a high density of MBC-resistant isolate. When we measured the susceptibility
test of apple blotch obtained from fields where MBC use had been discontinued for 14 years, MBC-
resistant isolate densities remained high. I selected Cyprodinil and Tebuconazole as fungicides with
an equivalent therapeutic control efficacy to MBC agents against apple blotch. However, DMI
containing Tebuconazole is used as a preventive measure against apple scab during the flowering
season. Therefore, Cyprodinil is predominantly used as a successor to MBC in apple orchards across
Akita Prefecture. In 2020, a strain with significantly reduced susceptibility to tebuconazole was
detected for the first time in Japan in an apple orchard in Akita Prefecture, and a reduction in control
efficacy was also confirmed in an inoculation test. Furthermore, these isolates exhibited reduced
susceptibility to Fenarimol, and cross-resistance to DMI was observed. When using DMI to control

Appe Blotch, it is necessary to consider in advance whether the control effect can be expected.
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Monitoring of fungicide resistance in Botrytis cinerea and its response in Aichi Prefecture

B R AR
TE) 1K
Kenta Tsunekawa + Aichi Agricultural Research Center * 1-1 Yazako Sagamine, Nagakute, Aichi,
480-1193,Japan

Abstract

A Fungicide Sensitivity test using the green bean leaf disk method was conducted on gray mold
(Botrytis cinerea) collected from vegetable greenhouses in Aichi Prefecture, and revealed that the
rate of resistance acquisition was high for Qol and SDHI agents. In vegetable greenhouses, the
status of resistance acquisition varies with the fungi in individual fields. To investigate the
acquisition of resistance to Qol and SDHI agents by genetic testing, we established the AS-qPCR
method, which is a simple and rapid test method. Using this method, we investigated the acquisition
of resistance mutations in many fields of gray mold fungi, and found that resistance mutations were
predominant. Currently, we are working with extension organizations to develop appropriate

countermeasures against resistant fungi and disease management.
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Susceptibility of causal agent of onion bacterial rot to bactericide in Shiga prefecture and
control effects of various bactericides
BB R RPN IR L o 2 —

/N L
Yoshiya Obata, Shiga Prefecture Agricultural Technology Promotion Center, 516 Dainaka,
Azuchicho, Omihachiman, Shiga 521-1301, Japan

Abstract
Along with autumn planting onion cultivation in Shiga prefecture, bacterial rot of onion bulbs can
occur at storage facilities and shipment destinations, leading to complaints from processors and the
necessary disposal of bulbs. For this study, we tested the susceptibilities of Burkholderia cepacia,
Burkholderia cenocepacia, and Burkholderia gladioli isolated from onions to various bactericides to
select effective bactericides for suppressing onion bacterial rot. Furthermore, we tested the various
bactericides to assess control effects in the field against bacterial rot of bulbs. The three
Burkholderia species were susceptible to oxolinic acid. In the field, application of oxolinic acid
wettable powder was effective for controlling bacterial rot of bulbs. Both B. cepacia and B.
cenocepacia showed resistance to copper sulfate on PDA medium, and no effect was observed on
control of bacterial rot of bulbs by spraying copper wettable powder in field. Validamycin showed
growth inhibition of three Burkholderia species on CDA medium containing trehalose as the sole
carbon source, but no effect was observed on controlling bacterial rot of bulbs by spraying
validamycin liquid formulation in the field. Spraying oxolinic acid wettable powder was inferred as

effective for suppressing onion bacterial rot occurrence.
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Selection of effective succinate dehydrogenase inhibitor (SDHI) fungicides

against Fulvia fulva causing tomato leaf mold

REREZEMIERE 2 —
B IR
Shunsuke Asano, Nara Prefecture Agricultural Research and Development Center,

130-1 Ikenouchi, Sakurai, Nara 633-0046, Japan

Abstract

Leaf mold caused by Fulvia fulva is one of the economically important diseases of tomato in Japan.
Resistance to several types of fungicides, including succinate dehydrogenase inhibitors (SDHIs), has
been reported in isolates from Japan. In this study, we evaluated the sensitivity of F. fulva to SDHI
fungicides and SDHI fungicide efficacy in control of sensitive and resistant isolates. The minimum
inhibitory concentration (MIC) of six SDHI fungicides, excluding isofetamid, ranged from 0.1 to
>100pg/mL against mycelial growth of 45 F. fulva isolates collected in Nara Prefecture, Japan,
whereas that of isofetamid ranged from 0.1 to only 10pg/mL. The peak MIC distributions of
fluopyram and isofetamid, inpyrfluxam, and remaining SDHI fungicides were 10pg/mL, 100pg/mlL,
and >100pg/mlL, respectively. In an inoculation experiment, only isofetamid controlled the highly
resistant isolates. In addition, moderately and highly resistant isolates were controlled by the
application of isofetamid 6 hours or 7 days before inoculation or 3 days after inoculation. Our results
indicate the presence of cross-resistance and different levels of sensitivity reduction among SDHI
fungicides. Isofetamid showed the lowest resistance development among the tested SDHI fungicides

and was considered effective in controlling tomato leaf mold.
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Fungicidal properties and sensitivity study of a novel fungicide KINOPROL® (MIGIWA®)

AR ERA St WFZEBRREACHS /)N F AR SR BT
(RS g53)
Shigeki Nishino, Nippon Soda Co., Ltd. Odawara Research Center,
Research & Development DIV. 345 Takada, Odawara, Kanagawa 250-0280, Japan

Abstract
KINOPROL® (code name: NF-180, common name: ipflufenoquin, product trademark: MIGIWA®) is
a novel fungicide discovered and developed by Nippon Soda Co., Ltd.. KINOPROL® inhibits
dihydroorotate dehydrogenase (DHODH) of phytopathogenic fungi, therefore it can be classified as
a dihydroorotate dehydrogenase inhibitor (DHODHI). KINOPROL® is the first fungicide with this
mode of action to be commercialized for agricultural and horticultural use. KINOPROL® has
outstanding fungicidal activity against fungi in Ascomycota such as Venturia spp., Botrytis cinerea,
Sclerotinia sclerotiorum and Colletotrichum spp.. Cross-resistance between KINOPROL® and
existing fungicides has been not observed in V. inaequalis, B. cinerea, Colletotrichum fructicola and
C. perseae. In the field trials against apple scab and grape ripe rot, KINOPROL® showed excellent
effectiveness. To prepare for the resistance management of KINOPROL®, it is important to
understand its sensitivity distribution before actual use. Hence, it is required to establish its
methods for sensitivity monitoring. In order to obtain the sensitivity monitoring data of
KINOPROL®, the inhibitory activities on mycelial growth were tested using the isolates of V.
inaequalis, B. cinerea and Colletotrichum spp. causing grape ripe rot. As a result, the range of ECso
values against V. inaequalis and Colletotrichum spp. was estimated as less than 0.2 ppm and the
range of ECso values against B. cinerea was estimated as less than 0.08 ppm. The ECso values of

KINOPROL® for these three pathogens formed single-peaked normal distribution.
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Role and Activities of the Asia Fungicide
Resistance Action Committee (Asia FRAC)

Susan KNIGHT

Syngenta Asia Pacific Pte. Ltd.; No. 1 Harbour Front Avenue, #03-03 Keppel Bay Tower;
098632, Singapore, Singapore
Email: susan.knight@syngenta.com

Abstract

The purpose of the global Fungicide Resistance Action Committee (FRAC) network is
“prolonging the effectiveness of fungicides and limiting crop losses due to resistance”. At its
inception 40 years ago, the global FRAC focused primarily on the intensive European
fungicide markets, particularly temperate cereals and grapevine. Until recently, in most Asian
countries (except for Japan), there were no national FRACs, nor any other committees with
responsibility for managing fungicide resistance. To address this gap, the Asia FRAC was
formed in 2017, supported by the industry association CropLife Asia. The role of the Asia
FRAC is to drive implementation of resistance management throughout the region, through
educational and communication initiatives and establishing national committees.

A challenge for the FRAC network in Asia is that most farmers lack a basic understanding of
how to address resistance risk. This challenge is amplified by the need to reach 450 million
smallholder farmers. Successful management of fungicide resistance requires multi-
stakeholder engagement, involving all those who supply products and give advice to farmers
(e.g., fungicide manufacturers, the distribution channel, governments, scientists, advisors, and
farmer associations).

The Asia FRAC has built a solid foundation for resistance management. It is spearheading a
campaign to explain the meaning of “mode of action”, and to encourage the inclusion of this
information on product labels. The Asia FRAC has supported numerous national initiatives
for driving resistance management, particularly in China, India, Korea, and Southeast Asia.
Finally, the Asia FRAC also links national FRACs with the global FRAC network, ensuring
the flow of information and expertise.

However, one fundamental challenge remains. The homepage of the Fungicide Resistance
Action Committee (FRAC) website reminds us that “The loss of a fungicide to agriculture
through resistance is a problem that affects us all.” Farmers need to understand that it is in
their interest to implement practices that preserve the long-term effectiveness of fungicides.

The author would like to acknowledge the contribution of CropLife Asia and Asia-FRAC
members who have been instrumental in establishing the Asia FRAC, and have catalyzed
resistance management efforts in Asia (Victor Alpuerto, Ashutosh Bhaik, Luis Camacho,
DeYou Zhao, Dietrich Hermann, JinSuk Hong, Horace Hu, Ganesh Kakade, Sudhakar
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