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Occurrence of Fungicide-resistant Pathogens and Rice Diseases in Yamagata Prefecture

LT B R PR 7K P22 08 2K PE B I R
BT
Hayasaka Tsuyoshi, Yamagata Prefectural government Agriculture, Forestry and Fishery Department,
Yamagata, Japan, 990-8570

Abstract

In recent years, nursery box treatment with MBI-D fungicides was a common practice to control rice blast
in Yamagata prefecture. However, in 2004, resistant isolates of Pyriculari oryzae to MBI-D were first
detected in Shonai area in Yamagata prefecture. Therefore, rice blast fungus was collected from some more
areas in Yamagata prefecture, and their sensitivity against MBI-D was monitored in 2005. As a result,
resistant strains were also found from other areas. Furthermore, to avoid the increase in the density of
resistant isolates, it was recommended stopping the MBI-D treatment. Thereafter, the rate of nursery box
treatment with MBI-D fungicides has decreased from 33% to 2% at 2008. But, in the resistance monitoring
study conducted from 2006 to 2007, the frequency of resistant isolates has not declined after stopping the
MBI-D treatment. Also, the resistant strains were found in blast fungus-infected seeds harvested from seed

production fields in 2005 and 2006
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Population Dynamics and Control Measures Based on an Epidemiological Framework

in Fungicide-resistant Pathogens
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Sayaki Suzuki
Department of Evolutionary Studies of Biosystems, The Graduate University for Advanced Studies (SOKENDAI)
Hayama, Kanagawa 240-0193, JAPAN
Department of Biology, Faculty of Sciences, Kyushu University, Hakozaki 6-10-1, Higashi-ku, Fukuoka 812-8581,
JAPAN. E-mail:suzuki@bio-math10.biology.kyushu-u.ac.jp

Abstract

Much attention is focused on both of a pathogenesis and a development of disease, when we consider
mechanisms of crop disease. In a field of phytopathology, many issues of disease have been solved by
experimental methods, without understanding what a crop disease consists of population dynamics. Effective
countermeasures include breakdown risk of control methods, such as chemical, biological, and genetic controls,
where we have to assume that the disease is long-term issue. So we must arrange the sustainable strategy of
control to avoid a disease outbreak and breakdown of control methods. Here, we’d like to discuss mathematical
modeling about disease spread into host population, and explain several thresholds (in mixing model, lattice
model, and percolating infection) of rates of resistant cultivars or chemical spray to prevent an outbreak of crop

disease in a simplified manner.
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Optimum Application of Acaricides against the European Red Mite, Panonychus ulmi
and the Two-spotted Spider Mite, Tetranychus urticae, in Iwate Prefecture

AFREEMIEE X —
gk WA

Toshio Suzuki

Abstract

From the 1950’s, synthetic chemical pesticides which have strong, broad insecticidal spectrum were
used continuously. Additionally, the synthetic pyrethroids and neonicotinoids have been popular after th
at, therefore the pest fauna of apple orchards have been simplified. However, the European Red Mite,
Panonychus ulmi and the two-spotted spider mite, Tetranychus urticae are still the most troublesome p
ests.With the transition of dominant species, and the development of resistance, the types of acaricides

have also changed.

In Iwate prefecture, optimum application of acaricides has constructed in 1985.For more information
as follows: when the leaf damage ratio reached 30% (to take as the "Control threshold"), spray with
Cyhexatin WP or Hexythiazox WP (to take as "Core acaricide"), then again, when the leaf damage rat
io reached 30%, spray with BPPS WP, Polynactin complex EC or CPCBS EC (to take as "Supplemen
tary acaricide").This optimum application of acaricides allowed us to use the two types of "Core acari
cides" which had different mechanisms alternately, replaced annually, and to reduce the number of aca
ricide applications.Consequently, in Iwate prefecture, the optimum application held up the expression of

acaricide resistance compared to the results in other prefectures.

However, this rule reaches almost limitation, so construction of new rule with usage of natural ene

mies, is doing.
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Development and Resistance Risk Management of New Fungicide Pyribencarb
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Makiichi Takagaki, Kumiai Chemical Industry Co., Ltd., Life Science Research Institute, 3360 Kamo,
Kikugawa-shi, Shizuoka, 439-0031, Japan.
E-mail: m-takagaki@kumiai-chem.co.jp

Abstract

Pyribencarb, methyl {2-chloro-5-[(E)-1-(6-methyl-2-pyridylmethoxyimino) ethyl] benzyl}carbamate is a
novel fungicide that belongs to the benzylcarbamate family. Pyribencarb provides excellent control of a
wide range of plant pathogenic fungi, especially gray mold and stem rot. Pyribencarb shows excellent
activities against mycelial growth and spore germination of several plant pathogenic fungi. The primary
target of pyribencarb is the Qo site on the cytochrome b in the electron transfer system of the respiratory
chain. The inhibitory effects of pyribencarb on the electron transfer system of a Qol-resistant strain of B.
cinerea are stronger than those of other Qol fungicides. Pyribencarb exhibited adequate control in the field
experiments where Qol-resistant strains existed. This indicated that, although Qol-resistant strains develop
cross-resistance against pyribencarb as well, the extent of sensitivity reduction in Qol-resistant strains to
pyribencarb was clearly lower than to other Qol fungicides. In order to investigate the sensitivity of B.
cinerea to pyribencarb, we have conducted mycelial growth inhibition test. As a result of the test, we have
found that MIC value of pyribencarb for 318 strains collected from 24 places in Japan was 1ppm. It was
considered that the sensitivity baseline of B. cinerea to pyribencarb in the mycelial growth inhibition test
was MIC 1pm.
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Reduced sensitivity of tomato leaf mold fungus (Passalora fulva)
to azoxystrobin in Gifu Prefecture, Japan

Iz BRI R o & —
Hideki Watanabe, Gifu Prefectural Agricultural Technology Center,
Matamaru, Gifu, 501-1192, Japan

Abstract

Leaf mold caused by Passalora fulva (syn. Fulvia fulva) is one of the major diseases of tomato. Recently, serious
damage by leaf mold frequently occurs in tomato greenhouses in Gifu, Japan. Since one of the factors contributing
to this event was considered to be a reduction of sensitivity to azoxystrobin in the pathogen, 271 isolates from 63
fomato greenhouses in Gifu were tested for their sensitivity to the fungicide. The isolates were classified into three
groups (A : MIC lugml”, B : MIC 10ugml™and C : MIC >100ug ml™) based on the differential sensitivity.
When disease control efficacy of azoxystrobin was tested using representative isolates in each group, the control
effect was lower in the B and C group isolates than the A group ones, suggesting that isolate in the B and C group
are resistant to azoxystrobin. Resistant isolates accounted for 45 % of 271 isolates tested and for 65 % of 63
greenhouses examined. The number of greenhouses in which the resistant isolates accounted for more than 80 %
was 24 out of 31 greenhouses in main tomato production area of Gifu. Furthermore, when the application frequency
of azoxystrobin was examined, it was higher in the greenhouses where resistant isolates were detected. The results
suggest that P. filva isolates resistant to azoxystrobin are widely distributed in Gifu and that the continuous
application of azoxystrobin will further select resistant strains in pathogen populations.
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Occurrence of Qol resistant isolates of Pseudocercospora vitis, the causal fungus

of grapevine leaf blight in Okayama Prefecture
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Koji Inoue, Agricultural Experiment Station, Okayama Prefectural General Agriculture Center,
1174-1, Koudaoki, Akaiwa, Okayama, 709-0801, Japan (e-mail: kouji_inoue3@pref.okayama.lg.jp)

Abstract
The Qol fungicides, azoxystrobin and kresoxim-methyl, have been used to control ripe rot,
downy mildew and leaf blight of grapevine for more than ten years in Okayama Prefecture, Japan.
Decreased efficacy of Qol fungicides to control leaf blight was recently observed in some
vineyards. Seventy eight isolates of Pseudocercospora vitis collected from ten vineyards in
Okayama Prefecture were tested for their sensitivity to azoxystrobin in 2006. The MIC of
azoxystrobin against mycelial growth in the presence of 5SmM n-propyl gallate was higher than
400ppm for 61 isolates. A single point mutation (G143A) was found in the cytochrome b gene
from resistant isolates tested. Control efficacy of azoxystrobin against resistant isolates was very
low in an inoculation test using potted grapevine plants. But boscalid, mancozeb, tebuconazole
and fenbuconazole were highly effective against leaf blight of grapevine in the field where Qol
resistant isolates occurred. These results indicate that the failure of Qol fungicides to control leaf
blight was caused by the occurrence of Qol resistant isolates. This appears to be the first report

of Qol resistant isolates of Pseudocercospora vitis.
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Occurrence of Qol Resistance of Pseudocercospora vitis, the Causal Fungus of

Grapevine Leaf Blight, in Fukuoka Prefecture

i ) R BB 2 e A RUBR 4
2 B IR
Kenji Kikuhara, Fukuoka Agricultural Research Center

Abstract
Qol sensitivity of 61 isolates of Pseudocercospora vitis Spegazzini, obtained from nine
vineyards in Fukuoka Prefecture, was tested using mycelial growth tests on
azoxystrobinamended culture media. As a result, all of the isolates were tested in their
lower azoxystrobin sensitibity than MAFF237623 and MAFF305180 isolated before the
resistration of strobilurin fungicides. In inoculation tests on grapevine, no efficacy of
azoxystrobin was shown against isolates from Fukuoka Prefecture. Qol resistant isolates

are widely distributed in Fukuoka Prefecture.
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Current status and prospects of Qol resistance

(M) BEEBRESANAFZERT  AF BR
Hideo Ishii, National Institute for Agro-Environmental Sciences, Kannondai 3-1-3, Tsukuba,
Ibaraki 305-8604, Japan

Abstract
Qol fungicides, which inhibit mitochondrial respiration at the ubiquinol oxidation centre (Qo site)
of the cytochrome bcl enzyme complex, are one of the most important group of agricultural
fungicides. Qol fungicides generally carry a high risk of pathogen resistance development with
resistance occurring in about 40 pathogen species. Molecular mechanisms of Qol resistance have
been intensively studied; a single point mutation which causes an amino acid change in cytochrome
b, G143A in particular, was described to govern the expression of high resistance. A range of
molecular methods including PCR-RFLP, quantitative real-time PCR, pyrosequencing and others
have been developed, enabling the rapid detection and quantification of resistance. However, the
status of heteroplasmy in the mitochondrial genome which contains the cytochrome b gene can
cause instability over time, making it difficult to precisely monitor Qol resistance in several
pathogens. The role of the alternative oxidase pathway in Qol resistance is not clear as yet,
although this enzyme seems to be involved in resistance development of grey mould in particular.
This paper summarizes Qol resistance development over the last decade as well as future prospects.
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