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Activities of the Research Committee on Fungicide Resistance for the Last Two Decades

IR BT BT BT JERT
AHFER
Hideo Ishii, National Institute for Agro-Environmental Sciences, Tsukuba, Ibaraki 305-8604, Japan

Abstract

In Japan, the field occurrence of fungicide resistance was first found in 1971 when control efficacy
of two antibiotics polyoxin and kasugamycin was reduced against black spot disease on Japanese
pear and blast disease on rice, respectively. Since then, fungicide resistance has been causing
problems, decreasing fungicide efficacy, on various crops repeatedly. The Research Committee on
Fungicide Resistance was established in 1991 and authorized by the Phytopathological Society of
Japan subsequently. Major activities of the Research Committee are composed of organization of
annual symposia, publication of laboratory manuals for testing fungicide sensitivity, and production
of a data base of literature relating to fungicide resistance reported within Japan. The Research
Committee also proposed a guideline indicating how to use Qol and MBI-D fungicides on rice. Here
the author will review the past and current activities of the Research Committee and make a proposal

to minimize the problem of fungicide resistance.

1. RUBDIK
1991 4EIZHEDOHE T Y TRE L-REAMEEWASIT, RETH L 9 L 20 AFE2HA
5, ZOBEE DF 2Ly, BEFRBICE T AMEEMBEORRE, BBEIZEHAETL
NTEER, BERZ LICWVELMIORITEL | Fe2MBEORENHENTNDS,
TOXHIRBRT. THETOFEHEZEVERY, MIPRRTLONEHTHEZLD L
LVEETHAY, # 2T, BEORBLESBOMY A, RIRTAZIREZRTHEV,

2. MRSRBRLEZOER

bRECB T AMPEREMEL 1971 £ICWERT S, FTVBHEREORY AF 0 A X
WHEBREON AT <A Vo itEEOWREE GAEL) ThD, Thilk, vy A43I¥
Ve VREANINE L OEATHIMERORENS A ETHRVIESR, A brELY URE
#l (Qol &) WHEBEIZE» TRHEBEO L I CHELRMBEEZEL TS (B1R).
WEATHIZTHEZFEI U LTRBOFEESEZ Y, 22282 1980 i34 KR
B AMEEFEOR LHFEETH ATV F « U—F = FUVBRRFICBWT,
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Management of fungicide resistance on gray mold caused
by Botrytis cinerea in Mie Prefecture

= HE IR R EERT
TN
Hirofumi Suzuki, Mie Prefecture Agricultural Research Institute,
Uresinokawakita-cho 530, Matsusaka-shi, Mie 515-2316, Japan

Abstract

In Mie Prefecture, we have been carrying out monitoring for fungicide sensitivity to propose control
measures of the gray mold disease in vegetables. The pathogen of this disease has high capacity in
developing resistance to fungicides, so we must combat the problem of resistance.

Isolates of the pathogen obtained from 1995 to 2006 in Mie, showed resistance to benzimidazole
fingicides and AN-nhenvlearhamates in a high ratin After that the manitaring for sencitivity to these
fungicides was not carried out every year. Ratio of isolates resistant to dicarboximides has decreased
since 2002, and it was below 20% in recent years. No isolates carrying reduced sensitivity to
phenylpyrrole fungicides were detected in isolates obtained from 2000 to 2009 in Mie.

In 2005, we confirmed isolates resistant to anilinopyrimidine fungicides in Mie for the first time within
Japan. We started the monitoring for sensitivity to boscalid and penthiopyrad in 2008 and 2009,
respectively, using the paper disk method on YBA agar medium containing 1ppm of these SDHI
fungicides.

To prevent the occurrence of resistance problems, it is most important to early detect isolates with

reduced sensitivity and take measures against them.

1.IZC®IZ

FRAC(Fungicide Resistance Action Committee)i X, [K{a UM E(Botrytis cinerea) DtTEE R ALV
A7 BBV L YUMBSTTWS Y, Fiz, IREMUIREIIE, XU XA IFY—LRHA, N-
2oV —R A= hRAB IOV IIVEF A 2 FRACHT ATEEARBTRAEL, =
NHOEROBRDRELZETEETNA D, Z0OZ b, BEA—I—3HEAOREIZE
VL, BREOFRANCS T AEEREE L L b, BZEOR—2F 4 &R L, TfEHE
DYRI2RI AL NEBRELTWS, —F, 2EOHEHKRE TIX, BFEOEALGRIRO—B) &
5 728, BIANT T HEE MR EE VIS X RREORZEREERITE > TV 5,
ZEETYL, UHILBXVALIRRE, Tz Aro—AREl, T=U Y IVURE, o
N BRI RRERIAER], A I ) VAU TRV, R FxT Yy, To~FHI R
72 EEBERANZOWTOREERBEETRV, BEEOREBLOET=F I VT E{ToTEE,
ZOBERT, 2005 FIZT =V / VU I VU RBEAMHER ORAZEN THRERR L7228 2,
BTOEAGBRAROETERO LA TRV, ZOZ s, BHIIRSZHEREEZITRV,
TS 2B S W BFICB W TZEOEAOE R 2 —Fh kiU, THERSE O K2 HIE
TEBHLEZTVWD, ZOXHIC, FREORZEDOE=4Y 7%, WHEERLE, EEE
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Occurrence of Qol resistance in Pestalotiopsis longiseta, the pathogen causing gray blight disease in tea

plants.

BRBRBERBERE T F— REHN REPEE
RANEE

Omatsu Naoshi, Kagoshima Prefectural Institute for Agricultural Developtment,Tea Division, Kagoshima,
Japan,897-0303

Abstract

Management of gray blight of tea has relied on fungicides that include quinone outside inhibitor (Qol)

fungicides such as azoxystrobin since 1998. However, in 2008, resistant isolates of Pestalotiopsis
longiseiu W Azoaysuobin and vdini QUi Tungivides woie {list Guiciid i wa Goids i Rugustiia
prefecture. Therefore, we have collected Pestalotiopsis longiseta strains from several green tea
cultivation regions in kagoshima prefecture, and their sensitivity against azoxystrobin were investigated
from 2008 to 2009. As a result, resistant strains were detected from all regions, and rate of the field
where the resistant strain exists accounted for 31.7% in 2008 and 33.6% in 2009. The rate was
especially high in Nansatsu region and low in Aira and Sensatsu region. Application records of
fungicides and Qol resistance rates indicated that spraying strobilurin fungicide caused rapid spread of Qol
resistance in Pestalotiopsis longiseta on tea fields. Kasugamycintcopper oxychloride was highly

effective against Qol resistance.

1. LI

F v BB (LLF. BWEEHS) X, Pestalotiopsis longiseta(Spegazzini) Dai & Kobayashi (Z £ - T
BlEE - ANAHET, Fv (Camellia sinensis(L.)Kuntze) P FEEREOVLHOTHD ((LE
- FERE, 1994), AFHITEEHO T ZFBRBICREL, FEEIIHRE - BRICXSE o
WY AnLRET S0, BRIIHE - BEARICERTAILERSH S, KR T, MR- %
BRE#OBRIZT PNARA, 770 AKMBAABLIC RN 7 X bo KAz Y
DOFFRIZERTS L OICHREL TWVWEA, RLBOBRECHDEE~OBREORE O MR
Ne, WHREZOERITIRNEL 2->TWVo, ZOD, BEDROLIFEHE - B3 A%
IZHERTAHEARE ., AbunbEn ) CREEA AT, Qo A X, X/ 2R S
N RREREEYEICHETHEEA T, BEEMRNICBITS2I bary FITHROEFE
FERICER L, MR AZFHET S (Sauter et al,1999), Qol ik, WMEANBITIEIZEN, B
MELETS, Ql FlOT7T/F A Al (Bsb : TIAZ—2070T7 7)) 1E, 1998
HEIZF ¥ ICBRBEESN, MHERICEGOH 2B OPTIRERDES R &S, HHE3AERET
WREER T AR RERDH D, o, WMEREIC L 2KFEOFMEEICLHRBE N L
o, BEREOHRET TIIARL, KELEFBHOMRKRICLAVWOATWS, UEDZ &b,
TYXVRA bbb ral, 3EAYOHIOFRERICERIRA L L THBESNA TV,
W, Ba REHT Qol FlickT 2MMEEOBENSEB|E ST WD (Sierotzki,et
al..2000:Ishii,et al,2007) . ZHE TEWEPRIZCOWVW TR, FYOEEEMIIBWTTF A7 73—
k2 FAFIRR S AT 2EEMMEEORERREZIN TS (GBI, 1986 ; RAL,
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Amino Acid Substitutions in GyrA of Burkholderia glumae Are Implicated in Not Only
Oxolinic Acid Resistance but Also Fitness on Rice Plants

B TS - KRR 2"

A e« AT BT - KPVEE" - A
Yasufumi HIKICHI', Yukiko MAEDA", Kouhei OHNISHI" and Akinori KIBA", Laboratory of Plant
Pathology & Biotechnology” and RIMG™", Kochi University, Nankoku, Kochi 783-8502, Japan.

Abstract

Oxolinic acid, a quinolone, inhibits the activity of DNA gyrase composed of GyrA and GyrB and shows
antibacterial activity against Burkholderia elumae. Since B. elumae causes bacterial seedling rot and grain
rot of rice, both of which are devastating diseases, the emergence of oxolinic acid-resistant bacteria has
important implications on rice cultivation in Japan. Based on the MIC of oxolinic acid, 34 B. glumae field
isolates from rice seedlings grown from oxolinic acid-treated seeds in Japan were divided into moderately
resistant isolates (MRs; 50 pg/ml), and highly resistant isolates (HRs; =100 pg/ml). The amino acid at
position 83 in the GyrA of all sensitive isolates was Ser, but in all MRs and HRs it was Arg and lle,
respectively. Ser83Arg and Ser83Ile substitutions in the GyrA of an oxolinic acid-sensitive isolate, Pg-10,
resulted in moderate and high oxolinic acid-resistance, respectively. Moreover, Arg83Ser and Ile83Ser
substitutions in the GyrA of MRs and HRs, respectively, resulted in susceptibility to oxolinic acid. Among
spontaneous in vitro mutants from Pg-10, we selected oxolinic acid-resistant mutants that emerged at a rate
of 5.7 % 10", Nucleotide sequence analysis showed that Gly81Cys, Gly81Asp, Asp82Gly, Ser83Arg,
Asp87Gly, and Asp87Asn were observed in these oxolinic acid-resistant mutants. The introduction of each
amino acid substitution into Pg-10 resulted in oxolinic acid resistance, similar to what was observed for
mutants with the responsible amino acid substitution. /» vitro growth of recombinants with Asp82Gly was
delayed significantly compared to that of Pg-10; however, that of the other recombinants did not differ
significantly. The inoculation of each recombinant into rice spikelets did not result in disease. In inoculated
rice spikelets, recombinants with Ser83Arg grew less than Pg-10 during flowering, and growth of the other
recombinants was reduced significantly. On the other hand, the reduced growth of recombinants with
Ser83Arg in spikelets was compensated for under oxolinic acid treatment, resulting in disease. These results
suggest that amino acid substitutions in GyrA of B. glumae are implicated in not only oxolinic acid
resistance but also fitness on rice plants. Therefore, Ser83Arg and Ser83lle substitutions in GyrA are
thought to be responsible for oxolinic acid resistance in B. glumae field isolates.

1. LI

Burkholderia glumae \Z X 0 5| & #E = &2 b AR (X1, % - KM 1956) & FEHUE
(1, fERAS 1976) 13, AASCEHEZPLE LEHET 7 OE~ (Cottyn etal. 1996a,b) @
A RBIG TR EE T2 LTEE (8K 1985), 4 FEFOBMNTER L T3 B glumae
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A problem of Fungicide Resistant and its Effective Control in Decays of Citrus

PRI A 5 TR
RIS

Nobuya Tashiro, Saga Prefectural Uwaba Farming and Extention Center, 1471-6 Hayata, Chinzei, Karatsu, Saga, 847-0326, Japan.
E-mail: tashiro-nobuya (@pref.saga.lg.jp

Abstract

[Harvested fruit of mandarin orange developed rot caused by green mold (Penicillivm digitatum), in plastic greenhouses, orchards, and packing houses in
August to September 1993 in Saga Prefecture.  When the disease was found, many benzimidazole-resistant strains were present among strains of P
dligitatum isolated from packing houses at different locations in Saga Prefecture.  Benzimidazole- resistant strains were also frequently detected among
stains of P digitatum that were collected from fruit of very early ripening Satsuma in plastic greenhouses and from orchards before any
benzimidazoles were sprayed. Thus, benzimidazole sprays would not have prevented fiuit rot in those orchards, strongly suggesting that the
benzimidazole-resistant strains were widely prevalent at harvest, resulting in that rot was found on the harvested fruit in the packing house and market an
epidemic of rot on harvested fiuit.  This finding differs from the previous view that the population of resistant strain are extremely low before harvest.

o -._.--1 siattalala smarssdas amsmdeal A csaoe masald A F 6 g e cnale s smmces i s ot - o s can doslas e e f‘.\. e o PP T T 5 DA IS, B
i = - C e R - e e

e u:hcal use against benzimidazole-resistant strains of P. digitanom in orchards.  Application of an iminoctadine triacetate liquid formulation that
achieved a high fungicidal efficacy i vitro against benzimidazole-resistant and -sensitive strains of P. digitatum gave variable effects in the control
of the disease under field conditions. When the disease incidence was severe, the efficacy of the iminoctadine triacetate application was
significantly lower. However, simultaneous application of an iminoctadine triacetate liquid formulation and benomy! wettable powder improved
the control efficacy to levels acceptable for practical use. Interestingly, the effect was not additive but synergistic. ~ Although thiophanate-methy]
wettable powder is also a benzimidazole like benomyl wettable powder, it was not as effective. In addition, no significant effect on application
timing during 3 weeks before harvest and cumulative precipitation of up to 150 mm during the treatment period was detected.
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A DAFE, BB TRERBO BB LR 0055, BohDROREEHIHNEEDLUSL B <>
O Lo e DI TR B O23HY, HRL 72 RETBREEDNRAL TOASBAI IR IR 2 L DB 35
FoTWA, T ) —EOBBERO AL > TEMDOFME I —&IZIE TL, Mgz 725NN T, BED
ey, BB RILIZBY MAFNAZ 212725, EXICEHCREDOREAEIIEROMEL 5T 25 > THIBE T, 528,
HRHBEEN TS, AR T, REBROZR) THEERRELRFED VIR0 R AIC BIRL T Al Rk (A,
2008) {Z2WTIR D LB, TORMMEL TBHERFE R T2 OFZME (B HTF, 2008) I 2T 5.

1. WY TR e 5 REE

W FNGIZLOFEO BRI R AET 5. 2055, PEENKE B OV UY% (RIF Penicillium digitatum) , F37>
Y5 (IR Geotrichum candidum) , F5750%8 (8] P italicum) , Z5UC7 508 ([8) Aspergillus niger 725, BIHIF (8 Colletotrichum
gloeosporioides) , TEEJERF ([F] Phytophthora palmivora72¥) T, FROEBOMLREEL, BIESHALOR S THS (Gt
5, 1989) . SEEH S HKE BRI 2225 TOBIFREL T, BFDREIRENTH Ao QBRI B iz B LY
VLTNWREITRS>TWBE D ZERBIT BN, ERERS T3 H< (FHEE) T, Bl (EiRE R RERFEh TV
DTENS, SFRRAEFEOTNIRESTVD. FERRIIRHINEL, BMTESTUV DB O AENEL 2B IR
R, ZOZLRRIIFHRIREELS L TRERN T AT RTINS,

2. REBROREERLBROEZS
P U2 S ICERT 2 REEROBAEIZITKE E2OERPEHRL TV a4, 47bb, D5, B REERE
EREDE, QAR TREEOEE, L TQRBTR A EHEAHR O =>Th5. ZNOOERIZITE | BioR
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Molecular genetical studies on thiophanate-methyl resistance and transmission
mode of Fusarium head blight pathogen

IRERXRFAEGHPREMAIELVF—
AEBEA
Haruhisa Suga, Life Science Research Center, Gifu University, 1-1 Yanagido,
Gifu, 501-1193, Japan

Abstract
One of the major pathogens of Fusarium head blight of wheat and barley is Fusarium
graminearum species complex in the world. F. asiaticum and F. graminearum s.str. of the
species complex distribute in southern and northern Japan, respectively. Thiophanate-metyl
(TM) resistant F. asiaticum has been detected from Ooita, Fukuoka, Kumamoto and Mie
prefecture so far in Japan. B-tubulin gene corresponding to gene ID FG06611.1 from TM
resistant isolate confers TM resistance to TM sensitive isolate. Amino acid at 167 or 200 th
in FG06611.1 of TM resistant isolates was different from TM sensitive isolates and
PCR-RFLP diagnosis-method was developed for identification of their mutations.
Microsatellite analyses indicated that clonal isolates were contained in TM resistant
isolates from the same location but not in TM resistant isolates from the different locations
even they have same type of mutation in FG06611.1 gene. We demonstrated that
outcrossing between TM resistant and sensitive isolates on wheat head can generate new
genotypes with TM resistance.

1. FC®HIC

AFXFFRMPVHFIZ. 2 LFRT T LAXRLEOBERRBINDIRETHI ARFICHEEL T
72 FusariumlBHE N DBES N TWABH, Fusarium graminearum Schw. (X Gibberella
zeae) IITHRAMICEFEZRFEE L STV, AHICL2BEFINBOETICEE LRV, KH
X, FAFT=L /= DON), =V /—=VNIV), BT FV /)yl oltk FREBILE
HE2FTH, WbRE3vA I bF T (DOURR)EZEETLIED, NELXOLZEEICHELE
ZLTWA, BIE, a2 AXHO DON IZEEMIZ 1. lppm £ T, RHACKIEARIT 0. 049%F TIZ
FIREANTONTVD AR LE EHORERSDLLIZRPTRONED ~DOREANZBETH 25,
BEDIIHIIZRATVERLLTA I FIU U IHERENTWIROEEIX, BEL2EICKE
KLTWD, FEEZHLTIE, BIRARZDIWELT TR, BRRX RV a bFVUET
SOERELIRDENT VS,

F. graminearum ZTEMIZIEI—2oDHEB L ENTEELboD, HAZHMOSBEEEDO S /7 A5
itk 2R be NNBETHEREINALTWVS “BEAE” THHIZLBHLMIEShE, BX
TIXZED 5> b D F, asiaticum & F. graminearum s.str. D EIZRH S, HIc# F 2B Z6iH
FEICES, BEFRXFECIFT BT 2EmAH 5 (Suga et al 2008),
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Sensitivity of Fusarium graminearum species complex to metconazole.

BARHEILN LETER
25 FH
Hideaki TATEISHI, Research Center, Kureha Corporation,
16 Ochiai, Nishiki, Iwaki, Fukushima, 974-8686, Japan

Abstract
The sensitivity of the Fusarium graminearum species complex, the causal fungus of Fusarium head blight,
to metconazole, a DMI fungicide, was measured. The distribution of minimum inhibitory concentration
(MIC) values of 101 isolates ranged from 0.20 to 6.25 mg/l with a single peak at 1.56 mg/l.  The
effective concentration of 50% growth inhibition (ECsy) was below 0.1 mg/l in about 80% of isolates.
No isolate was significantly less sensitive among this group. Among the F graminearum species
complex, classifications of F asiaticum and F. graminearum s. str. were identified by PCR-RFLP.
Trichothecene chemotvnes were defermined as 3ADON . 15ADON and NIV tvne with multinlex PCR
Although differences in geographical distribution of both species and isolates with different mycotoxin
productivity of were found, their MIC values to metconazole distributed in almost the same range and no
significant difference of sensitivity was observed in species or trichothecene chemotypes. The CYP51
genes from isolates with different sensitivities to metconazole were amplified by PCR and the deduced
amino acid sequences were compared. Then it is suggested that the difference of sensitivity was not due
to the mutation of the CYP51, the target enzyme of DMI. Macrospores of the isolates with various
sensitivities to metconazole were sprayed onto spikes of wheat and the efficacy of metconazole was

examined. Metconazole showed high control activity against every isolate.

FLHIS

FEHEF M UE(Fusarium head blight: FHB)IXEFED Fusarium BE° Microdochium nivale |Z&-
TRIShIFETHS " *%. HFHOURENEOFIERETIEN TELL MIRFIUDOFRIC
&Y, RBEICHLHEZRECL. REOFFLLTEETHS Y. BRITBVLWTIEZHEBEEL T Fusarium
graminearum TBEESHIBRELEETHS Y, F. graminearum BEESAHRDSEIZEEL T, O Donnell 5
" [& Genealogical concordance phylogenetic species recognition (GCPSR)* %[ &W 744 9 FE (=5
FINDHEREL TS, £z, F. graminearum BEBEDIAIMFI U EEHRITOVWTIEIERKICEK
YRE-TWDELDATEY 11219 §iFTlE PCR-RFLP 2L 51D [E E *° multiplex PCR [2& %
TAARF O UEEOHENRESA TS ', BRIZBWTIE £ graminearum BEESHRDS5HE
ELT 2 $&(F. asiaticum & F. graminearumss. str)MNRHEH ¥, ChoD T/ U EERDOEH
X5 M 1GT181D) HHIBRG S D FEICOLTER RSN TLNS 42020,

EHEFHNVRICBEVBBRHIRERT ATV —ILE1)IE 1986 FIZHLNTERSHh, REFEY
MEHENT- DM FITHD 2, BH|L 1994 FIZTSURATLXBORERELTHHTERSA. B
ETIEEH. 723 N REELCEORBERLLTHASONEU L TEE, RALIATLS
(T1) AR FTV—ILOEFETORNRFEE (L. FHVRKR. RESURKE, BIURKE. BB, SEALHFS
BHIFoND?, FICHFMLTRICHLTIEBEVOARSREEIC, T/ UFRNBESNT
L\éo 20, 23)



