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~Occurrence of benzimidazole resistance in apple blotch and countermeasures for disease control
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. Control of grapevine ripe rot and fluctuation of fungicide sensitivity of the pathogen
FE MFRHEREEESKE515) ~Masako Fukaya (Tenno Branch, Akita Fruit Tree Experiment Station)
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Dormant spray applications of benomyl suppressed grapevine ripe rot in subsequent growing seasons. Fungicide sensitivity of the
pathogen was annually monitored between 1992 and 2000 in an experimental vineyard in Akita Prefecture. In 1994, isolates of
Colletotrichum showing insensitivity to benomyl were frequently detected from infected grapevine, which had previously been treated
with the fungicide, although the field performance of benomyl was still maintained. The negative cross-resistance to diethofencarb
was not seen in benomyl-insensitive isolates thus obtained despite that those isolates were first regarded as Glomerella cingulata, the
teleomorph of C. gloeosporioides. Intensive studies showed that grapevine ripe rot is caused either by G. cingulata or C.acutatum and
that the latter fungus is inherently insensitive both to benzimidazoles and diethofencarb. In 2000, nine years after starting the field trial,
control efficacy of benomyl treatment suddenly dropped in the vineyard suggesting that the application of benzimidazole fungicides
may increase populations of C. acutatum.

High efficacy against ripe rot control was achieved by spray applications of either iminoctadine-albesilate, chlorothalonil (TPN), or

the mixture of benomyl with thiuram in dormant periods.
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.~ Occurrence of fungicide-resistant isolates in gray mold fungus on flowers

I BO77—tU5—21 HHEN) .~ Satoru Sugiyama (Aomori 21 Flower Center)
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TIINFHIR(INA)—F) BZHOIRTEZEN—AF4 > T—8 .~ Monitoring methods for sensitivity of Botrytis cinerea to
fenhexamid and baseline data in Japan

RA AFEARIMTILZI0O L(#)) ~Haruko Sawada (Nihon Bayer Agrochem)
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Fenhexamid was introduced in Japanese market in 2000. Baseline sensitivity of Botrytis cinerea to fenhexamid was monitored since
1990 to 1999 by evaluating sensitivity of mycelia. Most of wild populations have lower EC50 than 0.1 ppm. However, less sensitive
subpopulations have been found even at very beginning of the testing phase. Nevertheless fenhexamid showed good control efficacy
in the field where these isolates are existing or even dominant. The author proposes to distinguish these "less sensitive" isolates from
"resistant” isolates, which show lower sensitivity in vivo.
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/" Methods to determine the sensitivity of Phytophthora infestans to cyazofamid (Ranman)
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Cyazofamid, 4-chloro-2-cyano-N,N-dimetyl-5-(4-methylphenyl)-1H-imidazole-1-sulfonamide (Ranman8), is a new fungicide
active against a broad spectrum of Oomycete species. The mode of action of cyazofamid is at the Qicenter of mitochondrial b hemes.
No cross resistance to cyazofamid has been observed by any field pathogen which has developed resistance to other commercial
fungicides. It is important to know the original sensitivity of plant pathogenic fungi to cyazofamid before it is widely used. We
investigated several methods for testing the sensitivity of Phytophthora infestans to cyazofamid including a zoospore motility assay, a
tuber disc assay and a dilution plate assay. All methodologies used in this study were simple and precise for investigating the
sensitivity of P. infestans. Among them, the zoospore motility assay required the shortest assessment time and enables us to identify
the sensitivity of P. infestans to cyazofamid at the minimum dose rates. Therefore, this method is recommended for the monitoring of
fungal population responses. Using this assay, the baseline sensitivity of 48 field isolates of P. infestans to cyazofamid gave MIC
values ranging from 0.0005-0.05 ¢ g/ml with a mean of 0.012 ¢ g/ml. The median peak was in the range 0.005-0.01 x g/ml. High
sensitivity to cyazofamid was observed in all of the field populations of P. infestans isolates collected from various areas in Hokkaido,
Japan.

DMI FIfFEERIREDFEEIRK — 1R, LF . BFE . Progress and present state of DMI resistance in rice, cereals, and
vegetables
KA #EJA £8) Toshiyuki Takeda (ZEN-NOH Agricultural R&D Center)
£ 1 [EEREFIMEER S Y VR Uy LEEEE (2001, P41-50) .~ Abstracts of the 11th Symposium of Research Committee on Fungicide Resistance
ATO—I)IVEEROBIEDIEATIEZREE TS DMI FI(ATO—IUERAFIMERREH) (EHFRACIEERSN TS FREFITH
3. BARTH 1980 FAANEEN O ZLDIEY. TR E CIERSN TLVS, DMI FlIZ4HCT, SEATIR. SRPREBDRERBEICERN
ERYTED KFEOEELGEFHSFICL TR ERASN. BRICHTEREFIHEEEDR 10%% GHELHEIN TS,
DMI Flid 4. TR FSELISOEE RN TLVE, UDNVERTEETIC, DLF . DUERVAFIDIENTIR. TATTHUTRE
BETHDERBRZMHETIERIN TS, CCTE. BARICHITS DMI FifftE0ZFBE KD FEN T,

DMI #lifrH4 BREREDEE TR (B4 .~ Progress and present state of DMI resistance in fruit tree pathogens
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This paper covers a brief history, the current status, and future management of resistance to sterol demethylation inhibitors (DMIs)
in fruit tree pathogens. For scab control in Japanese pear and apple, DMIs have become a major group of fungicides since the
mid-1980s, when benzimidazoles lost their efficacy. Baseline sensitivity data for fenarimol were obtained using fungal isolates,
collected from non-DM I-treated orchards.

Subsequently, monitoring for fenarimol sensitivity has been carried out. In \lenturia nashicola, the cause of scab on Asian pears, a
shift to lower fenarimol sensitivity has been found in isolates collected from DMlI-treated orchards. Distribution of less
fenarimol-sensitive isolates in commercial orchards was also occasionally reported in apple scab fungus V. inaequalis. In both cases,
however, the performance of DMIs was still maintained in the field with detection of resistant isolates remaining low. To avoid
potential problems of DM resistance, it is still necessary to reduce disease pressure and to keep the frequency of applications as low
as possible. Currently, DMIs are recommended for use up to three times per year in apple and pear orchards.

Resistance in apple scab to DMI and strobilurin fungicides
Wolfram Koeller(Cornell University, Department of Plant Pathology, New York State Agricultural Experimental Station)
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Scab caused by Venturia inaequalis on leaves and fruits is the economically most important disease of apples. Because
commercially acceptable apple cultivars with high levels of scab resistance have not yet been developed, the disease continues to be
controlled with fungicides.

The unexpected change toward problems with fungicide resistance became evident with dodine introduced in the late 1950s. The



first round of resistance was counteracted by replacing dodine with the benzimidazole fungicide benomyl which was introduced in
1970. However, benomyl resistance developed after only 2-4 seasons and, more rapidly than for dodine. The third round of resistance
development was initiated with the introduction of the DMI fungicides in 1987. In the US, first cases of DMI resistance under
commercial orchard conditions were diagnosed in 1995. Kresoxim-methyl and trifloxystrobin belonging to the class of
strobirulin-related fungicides were introduced in 1999 and might initiate the fourth round of resistance development.

The results summarized in this paper describe the dynamics of population responses to the various fungicides and several tested
options for the management of fungicide resistance.

MEEREERIBICEDTICIE .~ How to use results from fungicide-sensitivity tests in practice

SMAIE 2 - ER#SE(FEE R R EARE - KIBERER AT VI —B=EMEA) ~Masayuki Togawa and Yasunori Tomita
(Shizuoka Prefecture Plant Protection Office and Horticultural Research Institute, Ibaraki Agricultural Center)
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