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./ Occurrence of fungicide-resistant pathogens in Hokkaido prefecture -In the case of Cercospora leaf spot on sugar beet-
K EiE(AUEE e ERS) . Motoshige Shimizu (Hokkaido Prefectural Agricultural Experimental Station)
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Leaf spot caused by Cercospora beticola is a major foliar disease of sugar beet, and it can cause serious Yield loss without control
using fungicides. However, it is known that continuous use of benzimidazole and kasugamycin resulted in the pathogen resistant
against these fungicides. In Hokkaido, Demethylation inhibiting fungicides (DMIs) have been widely and commonly used for control
of Cercospora leaf spot since 1987. Recently, a report has been made on the occurrence of low sensitive strains of the pathogen against
DMis, which poses serious concern about the outbreak of DMI-resistant strains. As a result of DMIs sensitivity investigation
conducted on 79 isolates of C. beticola collected from field in 2000 and 2002, the presence of several low sensitive isolates were
confirmed. Further, cross-sensitivity was found between the five DMIs when log transformed EC50 values of 43 isolates were
subjected to linear regression analysis. On the other hand, it was confirmed that the lowering of sensitivity against DMIs has not
reached a critical level, and DMIs are still effective for controlling Cercospora leaf spot. Thus, it is important to keep density of the
disease and the pathogen low with rotation fields method and spraying different fungicides systematically .
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/" Chemical control against scab of wheat and resistant strains of Fusarium graminearum to thiophanate-methyl
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/ Control of Fusarium head blight on wheat and benzimidazole resistance of the pathogen. -Occurrence of
thiophanate-methyl resistant isolates of Fusarium culmorum, one of the causal agents of Fusarium head blight on wheat, in
Aomori prefecture, northern Japan.
A BAEZRREEMRATIZEEYS—) .~ Toshitaka lwama(Aomori Prefectural Agriculture and Forestry Research Center)
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In 2002 and 2003, sensitivity to thiophanate-methyl (TM) of Fusarium spp. and Microdochium nivale, the causal agents of Fusarium
head blight, isolated from wheat in Aomori prefecture was tested in vitro. Five out of 74 isolates in 2002 and 1 out of 361 isolates in
2003 were identified to be F. culmorum and were highly resistant to TM with minimum inhibitory concentration higher than 1600ppm.
In the inoculation tests studies in 2005, TM had no efficacy on disease control when wheat plants were inoculated with TM-resistant
isolates of F. culmorum. This case is the first on the occurrence of benzimidazole resistance in F. culmorum. In addition to the above
contents, the actual condition of the control of Fusarium head blight on wheat in Aomori prefecture was described.
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/Resistance management and practical application for boscalid - a new broad-spectrum fungicide
Kristin Klappach (BASF)
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./ Comparison of biological properties of resistant field isolates of Magnaporthe grisea with susceptible isolates to melanin
biosynthesis inhibitors targeting scytalone dehydratase (MBI-Ds)
A B (ERIEZEHAE4) ~N. Kimura (Sumitomo chemical)
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Resistant isolates of Magnaporthe grisea to MBI-Ds were first detected in Saga prefecture in Japan in 2001. The mechanism of
resistance to MBI-Ds was shown to be derived from a single point mutation of scytalone dehydratase (SCDH) gene (V75M). In this
study, we compared biological properties of resistant isolates (three stains isolated in Saga, Nagasaki and Fukuoka prefecture in 2002,



respectively) with those of susceptible isolates to investigate the fitness costs associated with MBI-Ds resistance. There were no
differences of pathogenicity, temperature-sensitivity and UV tolerance among susceptible and resistant isolates. However, the SCDH
activity of susceptible isolate was higher than that of resistant one. On the other hand, we confirmed that susceptible isolates became
dominant after six to seven times successive infection from the diseased potted plants which were first inoculated with the spore
mixture of susceptible isolate and resistant isolate at various ratio. In the resistance monitoring study conducted from 2002 to 2005 in
Saga prefecture, the frequency of resistant isolates has drastically declined from 100% to 1.2% after completely stopping the MBI-Ds
treatment. These results suggest that the fitness costs are associated with the resistance of MBI-Ds. We are studying if the fitness costs
are associated with the difference of SCDH activity between a susceptible isolate and a resistant isolate or not.
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./ Genetic diversity and population dynamics of MBI-D resistant isolates of Pyricularia oryzae based on rep-PCR
fingerprinting and SSR marker analysis
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In 2001, field isolates of Pyricularia oryzae resistant to scytalone dehydratase inhibitors of melanin biosynthesis (MBI-D) were
reported in Saga prefecture, Kyushu. Subsequently, the resistant isolates spread throughout almost all of Kyushu in 2002-2003. On the
basis of rep-PCR fingerprint data, the haplotypes of the resistant isolates appeared to show high genetic diversity, suggesting that the
resistance existed in a multi-genetic background. Further, three predominant haplotypes mainly contributed to the widespread
resistance in Kyushu. These results suggest that resistance may already have been present in the pathogen population before this
fungicide was introduced, and that isolates possessing the SDH mutation would have been selected and then multiplied rapidly in each
region of Kyushu as a result of the widespread introduction of MBI-D fungicides in a short period. Fitness of pathogen isolates
resistant to fungicides is an important consideration in disease management. If fitness costs are associated with fungicide resistance,
the frequency of resistant isolates will decline in the absence of the fungicide. In Saga prefecture, percentage of resistance decreased
from 70 to below 20% in 3 years, after treatments with MBI-D were officially discontinued to control rice blast. However,
fitness differences between resistant and sensitive isolates may have been due to differences in the genetic background of the isolates
rather than fitness costs. It needs further consideration to evaluate the correlations between MBI-D resistance and fitness.
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./ The control realities in rice propagation fields and correspondence in the future.
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./ Control of rice blast fungus( Pyricularia oryzag) in seed farms of Niigata prefecture
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