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SNPs variation of the trehalase gene and sensitivities to the validamycin

on isolates of rice sheath blight pathogen in Asia.
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Abstract
Since the commercialization of the fungicide validamycin in 1972, no resistant isolates of
Rhizoctonia solani AG-1 1A, the causal agent of rice sheath blight were found in rice productive
paddy fields in Japan. However some isolates with low sensitivity to validamycin were detected
in China and India in this few decades. Twenty-five isolates of R. solani AG-1 IA from diseased
rice in Japan, China, Korea, Taiwan and India, were used in a phenotypic study to determine the
sensitivity to validamycin. Highly diversity of the sensitivity was found in R. solani AG-1 IA
isolates from every district including Japan. Eight isolates were regarded as a low sensitive that
had shown less than 50 % inhibition with the treatment of 1.0 ppm validamycin. PCR primers
were prepared with the genomic databases for fungal species of basidiamycota, and primers for
inverse PCR were designed from a partial sequence with highly homologous to trehalase gene
to determine the full-length gene of trehalase in R. solani AG-1 IA. The sequence of RT-PCR
product indicated that the trehalase of R. solani AG-1 IA was encoded in 3,045 base of genomic
DNA, 2,325 base of mRNA should be transcribed with the splicing of 11 introns, and the
* trehalase enzyme was putatively constructed with 774 amino acids. Twenty-four isolates
showed heterozygotic genotypes with SNPs. Among 92 sites of SNP, 5 showed
non-synonymous changes in the comparison with a consensus sequence of amino acids. Among
8 isolates regarded as low sensitive to validamycin by phenotypic assay, 6 isolates showed 1 or
2 non-synonymous changes. We are now developing the SNP genotyping methods for the
diagnosis the fungicidal sensitivities of R. solani AG-1 IA distributed in Asian rice fields, to

lead the understandings of the phylogeography of plant pathogenic populations.



Y TR RERERERS X OBMEREICRIT 5 Qol FMHtED Y R 7 7l
Resistance risk assessment of two apple pathogens, Alternaria alternata apple pathotype and

. Diplocarpon mali, to Qol fungicides.

(BR) BRI SRRBBTIERT A o % AR SRR

-t ==
VAR

Yoshihiko ADACHI,

Citrus Research Station, NARO Institute of Fruit Tree Science,
National Agriculture and Food Research Organization (NARO)

485-6 Okitsunaka-cho, Shimizu-ku, Shizuoka, Shizuoka 424-0292, Japan

Abstract _

Qol fungicide resistance of two applé pathogens, Alternaria alternata apple pathotype and
Diplocarpon mali, was evaluated by the monitoring of sensitivity in commercial orchards from
2006 to 2009 and an experimental orchard that applied for 4 or 5 times annually from 2005 to
2008 in Iwate prefecture. In D. mali, no resistant isolate was detected in commercial orchards and
sensitivity to Qol was remained in an experimental orchard. On the other hand, Qol-resistant
isolates of A. alternata apple pathotype were widely distributed in Iwate prefecture, and
sensitivity to Qol in an experimental orchard was reduced quickly. These results showed that 4.

alternata apple pathotype was more risky than D. mali for the development of Qol resistance.

XTI

A b)) U RFRERIEETI bar RY TETEERESHIIO Qo HALIZI/EA
LT, MR EZRETI—HOZERZ Qol Bl L FEA TS, Qol Flix, BAFRA~RZ R T A
WDIEL BEFREICH T RFSRPHRFCE D&  HlLEBRDZE T2 END,
U oA BWTHIL ERASNIFZERIE 2o T D, LiL, BFNCBT HTIEE OF
BEIVRINFELLBEWI EEBECHLNTHY . BN TEL OREDHBFECRIRE CkE
DFLEBFINHE I TWD CBFHF 2012),

Y I TOHERICOWTIE, BAEREE 2 FEREZHIRLO2OH DA, IHERIA £ T
FRATREE WO L T ERETIRBEREIIZEA LRSI b H D, ERIZ
TRAEREONENRILE S 8 ATAEICADYE, 8 ~9 AERAESNAHANFEAL L
BoTNWD, LnLRNRL, REIOFORWEERANRY N T LAEENL, WIUREDER
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Present status of Qol resistance of Pestalotiopsis longiseta in Shizuoka Prefecture
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Abstract
Gray blight caused by Pestalotiopsis longiseta is one of the most serious diseases in J apanese tea
cultivation. Azoxystrobin, which belongs to QoI fungicides, has been the preferred treatment for
gray blight because of its curative control effect. The first QoI resistance of P, longiseta was
observed in 2008 in Kagoshima Prefecture, resulting in control failure. We have been investigating
the distribution of Qol-resistant P. longiseta in Shizuoka Prefecture since 2009. As a result,
resistant isolates were detected in 235 out of 421 fields investigated. More than half of the isolates
were resistant in 88 fields. In addition, we detected moderately resistant isolates that showed an
intermediate reaction between sensitive and resistant isolates against Qol fungicides. The mean
ECso value for these isolates was 1.7 mg/L, and the resistance factor was 56.7. This moderate
resistance was correlated with F129L mutation in cytochrome b gene, different from G143A
mutation that confers high resistance. The ISSR analysis suggested that Qol resistance emerged

independently in several clonal lineages of P. longiseta.

XL®IT

F Y WHRITOREICBIT 2T ¥ DEERED—2>Th 5, WEB L Pestalotiopsis longiseta & P.
theae O 2 MR HDHH, FWCRBELR20IMETH S, BEEIIENBLET S, B Lick 34
BRI D DIERG S 2 LB - BUR IR, FTRSEERIC A U 72e 8 0 s B BRI 4 5 L Sk 5
el 3. MBFEITESCZEDMER I LICBY % BAT 270, BEHIC & 258 ITHEE
BHIZATRY ZENREELY, LL, FYdfRe bl lEs2iT2 5 DER L D725, BRE
TM?#@Bﬁw EBZ, Eo, AREOKRBRE~O R 7 FoORELH Y . EEICHRETR

CIFBRANTITEE LV, FERBICPHRS TEXRWEAITIE, %A . BEE2T2 > CEHOBALA
EXYFL LIRICERZBAAT I8, TOHBATHREEEAEALFAPICTR S 2 L350l
BREEPKE, ZOZEhD, MEHROBRICIZBEEY A L. fHED 1-3 B RO T bE5RLY
RBBONDHEANZ AnbhTing ‘

T ¥ ITBWT QoI FHiZ 2000 FIZ 7 LY XL A X FKRMEBNBEEINZORNET, sk, 7
FUA PR EKFIA (2001 ). hYTRFIR b ELAKFIE (2002 4), EYNUHLT KT
Fil (2012 ) DAFBBFEIN TN D, QIFNIZL DF v HmEICH LCHROEEZET SR, T
BRI LTT YRR hu U kRBINBEDREETEZ Lb, ERHRES L LTKL
ERLTWD, LAL, QLAWY X7 NEn 2 L ARIEL 725 T8V (JFRAC 2005). F il
BRE TH. 2008 FICEREBR CIMEORAI L ABBRDEVETARRINE (BH 2010; B
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Occurrence of Qol fungicide-resistant strains of Magnaporthe oryzae
on rice and fungicidal effective
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Abstract

Rice blast caused by Magnaporthe oryzae is one of the most important diseases for rice cultivation in
Japan and has caused serious damage in the past. There are various fungicides to prevent this
disease, for example, MBI-D, MBI-R, Plant activator, Qol fungicides etc. Qol fungicides are effective
for controlling not only M. oryzae but also Thanatephorus cucumeris, the causal agent of sheath
blight of rice. The areas in which these fungicides used have been increasing every year. However,
QolI-resistant strains of M. oryzae were detected in several regions of Japan in 2012. These strains
showed reduced sensitivity against orysastrobin, azoxystrobin and metominostrobin. The mutation
G143A in the mitochondria cytochrome b confers resistance to QoI fungicides. All the Qol-resistant
strains harbored the G143A mutation. We recommend discontinuing Qol fungicides ‘at the area
where resistant strains ocuurred, and to further conduct the monitoring for Qol sensitivity of M.

oryzae widely.

1. el
IKFRIZRIEB KD & % Quinone outside inhibitor 3K (AT, Qol &) ITIZBIE. 7V F L% b
uEV(TiX%ﬂ\%Fi/ZFﬁHV(J%%I—X-ﬁ9734M\ﬁU%ZFHEV(ﬁ)
D&%, Qol ANIIEEHRREICEVBIRMIEND B —F, %< ORECRAIMHHIEEDRAENRE Sh
TS (BH, 2012), Fo, A XL EBFETIRINETICIAT v Lo, BRI LF, 2TF=1
EERBKBESRIAER (MBL-D #) oxI 4 AMMEREASRAE L TR Y, FRAC OAFE LTV SRS
EDOVATFHETIZY 227 TEl &&hT»b (FRAC, 2005), 707, Qol & A CHEMET 2
IZhTe> T, VB HIET Qol AMHBE OHBNEA S N=720. JFRAC B L OB AT SRS
LY QL ADFERITER L TIIHA FT A4 VBT 5 T3 (J-FRAC. 2008 : Tt ERTZES . 2008).
Lmﬂimﬁxzmzﬁ—%wﬁﬁﬁiU%xbnaymﬁbrﬁﬁﬁwﬁTbt4$w%Bﬁ%@
FEEPRO O, THEETH D Z PR ESN (B)5, 2013), MHEOREIZSEN 2 ERT 5
LETEET HNRVEETH 225, RARICHHERIC X DEEFLE L, BUWEHI% kK < EEE
LTh B H7edicid, MHEREORAERR X ORAER OIS —H L 2> TR LB 0N E
BHl/poTL B,
ARETIE, ARV LFEAREROEAERBL O NE CORZME=2 1 >/ OiRE. KE
EOG, 4% OXEIZONTREANT 5,
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Detection and Molecular characterization of Boscalid-resistant Mycovellosiella

nattrassii isolates from Eggplant in Kochi prefecture
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Abstract

In 2011, 25 isolates of Mycovellosiella nattrassii were collected from eggplant fields in
Kochi prefecture and tested their sensitivity to the succinate dehydrogenase inhibitor
(SDHI) boscalid. Six of them displayed high levels of resistance to boscalid (ECso value
>16 ppm) in mycelial growth tests. These isolates also exhibited resistance to boscalid in
bioassay. Sequence analysis of the SdAB gene revealed that all of boscalid-resistant
isolates possess same nucleotide change from A to G at codon 268, resulting in a
histidine to arginine (H268R) substitution. To detect the boscalid-resistant
Mycovellosiella nattrassii faster, a polymerase chain reaction restriction fragment
length polymorphism (PCR-RFLP) assay was developed. In 2012, 32 eggplant fields
were researched with PCR-RFLP. As a result, boscalid-resistant strains which have
H268R mutation were detected in 23 fields. And the percentage of boscalid-resistant
strains did not decrease after soil solarization. Analysis of sensitivity to penthiopyrad
of H268R strains showed that they were sensitive to this fungicide. On the other hand,
other isolates which has a nucleotide change at codon 270 (I270V) showed less
sensitivity to both boscalid and penthiopyrad.

XTI

BARIIEE—DARTADEMTH Y, BT RILRESEET 60 (FEHEB X 2 EEE
MD—>THDH (FR28FE), MRHHET, 8 A TAICEEL, 9 A TAI~BFE6AET
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Occurrence Situation and Resistance risk management of CAA Fungicide Resistance in

Grape downy mildew in France and Japan.
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Abstract
Carboxylic acid amides (CAA) fungicide is a group name of compounds which have
Carboxylic acid amides structure. CAA fungicide is effective for controlling the
Oomycete plant pathogens of various crops and has curative and penetrative activities.
The mode of action of CAA fungicide is the inhibition of cellulose synthesis in the
Oomycete plant pathogen. We have conducted the sensitivity monitoring studies of
benthiavalicarb-isopropyl, which is one of CAA fungicide, to Plasmopara viticola in
France since 1998 until today. These studies show the detection rate of resistance strain
in France has been increasing. On the other hand, in Japan, resistance strain of
Plasmopara viticola was not detected in our monitoring study in 2012. In this report, I
propose the strategy of resistance risk management of CAA fungicide in Japan to

prevent occurrence of resistance.

1. 1IXC®ic
 FRAC (Fungicide Resistance Action Committee) 2343 LT\ % Y X hMZik Carboxylic
Acid Amides FRIEA| (LT CAA REH) HEINDILDELTIRAMEALY
(Dimethomorph), Z/VE/L7 (Flumorph), <> ¥ 7m/33 F (Mandipropamid),
ZunNY 7 (Iprovalicarb ) . R F T RNY B LT 4 Y Fu L
(Benthiavalicarb-isopropyl), /83U 7 =7F L— } (Valifenalate) ® 6 L&MW R ST
Whe TDHH, PRARELT, v V7RI RN RUFTRY LT LT (B
TARUFTNRYANT) ZONWCTARERNICEO CTEERGEZRE L, INEEICBETS
TEYIRIREIC Lo TR &R SN EERLRE, BROBHESE LTERIh TS B
Do 7 IT7ALFERRFE LIV F T RY BT 13 TPN & DRAHFITH D 7 1 iR— REEL
KFA, EXF =N LEDREFTHDN T 7 A X —EBEIKFIH], =% T4 VERAR
Al BT LDOREEITHD I 32T KT (R%E v PAFIFD 2 E CloRe
ERAELET LTS, 4%, 7443l FEDRAFITHAY YA T4y hoa7T
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