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/" Monitoring methods for testing sensitivity of some pathogens to cyflufenamid (NF-149), and its baseline data
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A novel fungicide, cyflufenamid, (Z)-N-[ o -cyclopropylmethoxyimino-2,3-difluoro-6-(trifluoromethyl)benzyl]-2-phenylacetamide,
has excellent control activity against powdery mildew of various crops and brown rot of stone fruits. Fungicidal activity of
cyflufenamid is characterized by preventive, curative, and long residual activity. It has also vapor action. Cross-resistance between
cyflufenamid and other commercial fungicides has not been observed in powdery mildew on wheat, barley and cucumber. Several
methods were used in order to obtain the baseline data of sensitivity to cyflufenamid. Both pot and sprayed leaf segment assay were
carried out on wheat powdery mildew.

The peak of EC50 values is at 0.03 ppm in pot assay, at 0.01 ppm in sprayed leaf segment assay, respectively. Sprayed leaf segment
assay was carried out on barley powdery mildew, and the peak of EC50 values is at 0.03 ppm. Leaf disc assay was carried out on
cucumber powdery mildew, and the peak of EC50 value is at 0.001 ppm. No significant change of sensitivity to cyflufenamid was
observed after sprayed with the chemical on wheat powdery mildew under greenhouse condition at sixteen times at 6.25 a.l./ha. When
cyflufenamid was sprayed on wheat powdery mildew in the field for three years (on the condition of two times application per year at
25g a.l./ha every time), no significant changes of sensitivity to cyflufenamid was observed. Cyflufenamid shows neither effect on
electrolyte leakage from plasmamembrane, biosynthesis of lipids and chitin nor mitochondrial respiration. The mode of action of
cyflufenamid has not been clarified.
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Isolates of M. nattrassii isolated from infected eggplants in greenhouses were tested for sensitivity to triflumizole in June 1998
because the effectiveness of triflumizole for control of leaf mold of eggplant in Saga prefecture appeared to have declined in recent
years. All of 100 isolates collected from the fields were resistant to triflumizole with EC50 values ranging from 0.0651 to 24.1 ¢ g/ml.
Both the preventive and curative effects of triflumizole for control of leaf mold decreased in eggplants infected with higher resistnat
isolates for triflumizole. The resistant isolates for triflumizole also exhibited resistance to the DMI fungicides such as fenarimol and
mycrobutanil. The resistant isolates for triflumizole also increased by successive applications of fenarimol or mycrobutanil in
greehouse. The resistant isolates had similar properties in mycelial growth and pathogenicity to the sensitive isolates, whereas
tolerance of the conidiospores of DMI-resistant isolates to heat treatment at 35-40°C for 10-20 days was lower than that of the



sensitive isolates. Even in the fields where DMI-resistant isolates occurred, leaf mold was effectively controlled by systematical
application of DMIs combined with iminoctadinealbesilate and azoxystrobin just after appearance of the first lesions.
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Potato blackleg, a seed-borne bacterial disease affecting potato plants, is one of the serious diseases found in Hokkaido. Three
species, Erwinia carotovola subsp. Carotovora, E. carotovora subsp. Atroseptica, E. chrysanthemi are known as pathogens of potato
blackleg. Within a decade, the main causal pathogen of potato blakleg in Hokkaido has been E. chrysanthemi. The seed tubers
contaminated by this pathogen cause rot of the aerial parts of the potato plants and progeny tubers. In a recent study, an effective
method to detect blakleg pathogen E. chrysanthemi in potato tubers was established by Tuber Incubation Method and polymerase
chain reaction (PCR) using specific primers. Therefore, by using this method the occurrence of potato blackleg would be able to be
forecasted before the next planting season.

EAITHEREDBIZFZM .~ Gene diagnosis of fungicide-resistant isolates
AHEK(RERERMTAZERT) .~ Hideo Ishii (National Institute for Agro-Environmental Sciences)
£ 12 ERREEIMEETIES Y VRIS L EE 5(2002, P53-62) .~ Abstracts of the 12th Symposium of Research Committee on Fungicide Resistance

When considering supervised disease management systems, it is important to detect and quantify fungicide-resistant strains
precisely and rapidly. Classical methods used for testing fungicide resistance include mycelial growth and spore germination tests in
vitro, and inoculation tests on plants. These methods are time-consuming and laborious in general although they are still widely used.
Recently, however, the DNA-based techniques for diagnosis of fungicide resistance have been developed and quantification of
pathogen isolates resistant to particular fungicides is effectively achieved. In this paper, the author will summarize the recent advance
of research related with gene diagnosis of fungicide resistance.
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We investigated the mechanism of demethylation inhibitor (DMI) fungicide-resistance in Penicillium digitatum, by isolating the
CYP51 gene, which encodes the target enzyme (P45014DM) of DM, from three DMI-resistant and three DMI-sensitive strains. The
structural genes of all six strains were identical, but in the promoter region, a unique 126 bp sequence was tandemly repeated five
times in the DMI-resistant strains, while present only once in the DMI-sensitive strains. Constitutive expression of CYP51 in the
resistant strains was about 100-fold higher than that in the sensitive strains. We introduced CYP51, including the promoter region,
from a DMI-resistant strain into a -sensitive strain, which rendered the transformants DMI-resistant and increased CYP51 expression.
These results indicate that the 126 bp unit acts as a transcriptional enhancer and that a tandem repeat of the unit enhances CYP51
expression, resulting in DMI-resistance. Based on this finding, we developed a simple method for detecting DMI-resistant strains of
this fungus.



