T — 5 RS KRS = 7Y ¢ —F /L B /2016, vol. 3, 200-205

A REHERFEEAT DR (2)
BT HESFINERDA R EVEFREORANEHIEROREEICRIFTEE

BWE— ', IHZ'

D BHIRAIA R A EIRFFA EPEFF

A RIEDEIRNE, Fusairim fujikuroi (A RIEDEHEE) ICK > THIEEZ ShAFE HBERMEDO A ROBEIRED—2TH L. ApO%
EERIRC ST, @eflroFIAIChZ, EBI(DMI)RDILFARESIEIC K D F1EEN A <AThavE 23, EBIANTXd 2 s
PERE OFADHIMEAMICH 5. MA T, REPEFTHET ) MRPICRHRESFEEL, TR KO FRHTIBA T 5 ahetk
BARE SN TND. ZIC, AREO EBI AN 2 FAEZ MO 272 5 Bk a AW T, SRl COME LT o2 la+
JRENR CITVY, AREIIETE 2038 9 id Liz. ZOfER, EBI AL XIZINT EBLICK T A EOENT b 5T, W
FTHOEFRERIZ BT H —H8D EBI AR XICB W TRBE NG00 bilz. 2D Lhb, B HBRLBEZORE - THRHCI 2D
DFIREPMEAT D Z & CHFAENEFRITEL L, B oA RH CIENERAREAET DAERERD D Z L BH B L 227, N
ZC, EBI FIBEX OFIFHE OFLIE, MAAHXOFHE ICH S TURS I Sz, ZOREND, ARETHFEIL, EBI HlOMET
EOLOENIMZ HiLd 2 & TR & e ORI REC 72 0, BRE & A L IRE SV TARBICR BIAENIERTH S Al

REMEZRIE LTV 2.

F—U— TV : A RIEDHEIE, Fusairim fujikuroi,

A RIEDE IR X Fusairim fujukuroi |2 X > CTHIE &
I EINLFEABRYERETH S, A, HALHUE T
AR ORAENIMERIZH Y, FORKIE, E5
FE Y ARESCE B BRE M 2 B ATz, BREEMR
TR LR - WURIEHE S E 0 B ERIRK & &
NTE7=, L, BifERbELLTNDST
Jb I AT v — VA RBRE [EBI(DMI) 5% OFE 11 75
Hl AT EEEZITo BB, 13
RRRAET HREDHAIN TS, #ETHAR
DILEITRERMEE > TEBY, ZOHERK L LT,
IR EOY & & EBI RfE Al 70 7
07 AOMRIETFRET LR TN D.
AIFIFERRMEORETH D128, 2RO
FIM (PR3 & EBI SRR FIE#Al CHEvIzE#H
THIET, RFOREZHDITIMANZ ENTE
5. S (2015) 1%, FEANEZMEDER D 16 KD

(LA SR, =L 2 2T o — VAR LER

AR AR LR L VG R 2 VL
2 FED EBI RFEANCKIT DR ARHE LI, TORE
B2 FEEEO EBLAIIWT IO BRI L THEWBE
bRz L7z,

—77, TIWVETARIFENHAEL TWDHREFIL, A
IR L TERY, FERYE LI OGRS D3 e
Stz S (2015) 1%, ARORAER, BFEIE
T FHEAT O FERRPISRRE AR L, TR
BLOMEIFRHZRAT S Z EBFKTIEARWNEE
2, AREDEREPIET D7V U U LRI
Sy BERTRE 7R G S 2 R Rk N C R LT, £
DFER, 1TIEORFED 5B 3O RFETIE, I
JRHEPHERICIAEL, E0EREO YR L LT,
Tl ARG LISM T SR Z D haad WIZAFIET 2 B AMBE YR
LN/ LH T EBNHALNE ST

L7235 T, EBI RO 7-H#EAlZ HCRE71H

BUEEFEARSE - % —  T010-0195 FK T TR -PEF AR IV 241-438  ANZRSFE TR WS AE M BB A= 4 A E R

Rt E-mail: sfuji@akita-pu.ac.jp

- 200 -



T — 5 RS KRS = 7Y ¢ —F /L B /2016, vol. 3, 200-205

B LICRETOREDS, T THPICHEREMRA
THZET, BETLIAEENEAONE. £ T
ARWFFETIE, LA U THR: LM% EBI %
SNEDS T2 2 WRR OO 43 AL N - I CHEF LB L7
e, KIROFAEZMIETE DN E S afid L.

HHRELUVEE

e E %k

ARBIAZ I, N/ IV ME/EBL K& %O
AFM06-29C, /7 3 V& sz M /EBL AR & 52 4
AFMO06-27A 35 £ O/ I VTP /EBL &% M
Nakata gf @ 3 WE AR L7z, 7eds, AR MEIC
DWTIEAIT - B (1998) (23 W\WTITHo 7z,

SERFRAERDOES

WRNEZ DR D 3 Hkk A A — N I —/LRFHIIC
BIKL2SCTFCHELE. Y ry—LakicAeETSE
7t%, MENT TV (FA44Y) THEIRHET
Ty 7L, W T TEREEZITY, SERTE
RS E 7o, AR ZIREAKICRE L, 5X10°{H
Jol DPEFE O 4y = - ik 2 RS L 7.

100~ 883
[
(A)
50
S
I*g 6.9
: 6.8 .
LS 0.2 - -
0 -
HHERX EBIFIA*  EBIFIB* EBIFIC*

(B)

EHBRX EBIFIA*  EBIFIB*

EBIFIC*

A REMEFREORFHFREAICKT BEEFH
HROHE

R, e (R mERY T, &1X 200
KD 3 KA TIT - 7. FlETIEEEAILEL T 5 RIZ 60°C
10 RS H T 21T > 7=, RBRIZIT 5 Fio> EBI A fE
THEAl (BEAIDET) BIUREXE LT
VA ZE AV, ZAVENBUE OUREL T 24 FFEIR{EL
#O(15C) L7z, HEZROFEFIZEHIZ 3 A 15C
CREUHEZ{To 7. BREZOETZIR L,
FREVENLC 24 RERMESEILEE (30°C) ZATo7-. fE3F
BOMEFIIWRIIH AR T & LB EM 1/15/HY
DR HERE, B L721%, 30°C T2 AMHFAE
o7, HIEE%E, Za—2xF o N—RN (G-
JEAR 2007) THEFFL, #RFE21 QRIS LZHET
HI LT, FEEEmEEREM Lz, £, BEEEICO
WTIFEXOREEZITo7 (K15 H).

HRRUBER

AFM06-29C (+= /7 I JVitH/EBI RIS 1) BEREIC
FoUT 2 M R R SR OO MV T XA 38 W TR o
# 883% Th-o7= (X 1). EBI FEEX CiX, EBI
7 B ALEE[X T 6.8%, EBI Al C ZLEEX T 6.9% DFEIp

80.8
66.6 I
I
0.0 0.0
% ¥ R/ LA R/ LA
EBIFID®  EBIFIE 1000f&4LIB[X 500fSALIEX

N/Z)LE

AN/ZILFE
1000fZ LB X 500fSALIER

EBIFID* EBIFIE*

&1 AFMO6-29C (/2 JLR/EBIMR) #EFEHERERICS ITORBER (A) RLUREKRES (B)
3 (30°C24B5R) %5.0x 109/ml DR FEBAS TTL\, BAREE(T o1

- 201 -



T — 5 RS KRS = 7Y ¢ —F /L B /2016, vol. 3, 200-205

DO NS DO, X & g U TR0 m =
IHELS B2 BTV, x T, EBI HICOLE L7
FIpim O E L, MW E X OV 23.2 om 12X L
C EBI Al B 4LEE[X C 20.2 cm, EBI Al C ZLEEX T 16.3

em &HEHTEX L HEANTERCMA STV (R D,

PR VH AR AR &t 3% & EBI Al A ALBLX,
EBI Al B AU X, EBI #l| C ALBRX THIp i 2R O HIN
DA BT, X INALEX TIE, <~/ I VAl
1,000 FFALBRIX THIFHEF 66.6%, /7 I/LH] 500
FFALERIX C 80.8% & 500 fi5ALBR X2 38\ CIEL IV 7
K EIFERSEORFE R ThH -T2, T2, /I
FICHRBR L7899 O FLIE, </ LA 1,000 15
AVBE X G 21.4 em, X/ 2 VA 500 5B XTI
20.0cm TH o7z

AFMO06-27A (X I JVESAE/EBI RS ME) BRE
(233U D FERFEEFE IR 0O MV FE XL B WO TR
B 2.0% Th o7 (M2). EBIALHX TIE, EBI
| A EEX T 0.2%, EBI#| C QUERLEX T 0.2%,
EBI %/ D #LEEX C 0.4%, EBIA|E LEEX T 0.4% &
Tl -4 P P A R (A RR L 9 e SR I 2RI < B
ZHITWEb DO, —Hd EBI AJLER X CTHIE
KON HT-. Mz T, EBI #TULEE L 7= %
I3 D FOLIX IV X OB 19.4 em (2x%F LT,

EBI #l A ZLFRX T 16.2 cm, EBI % D ZLFE X T 15.9 cm,

EBI A E X T 16.0 cm SRS Iz BT (&
. X I LFNERX T, X L 1,000 5408

X T0.4%, X/ I /L S00{FLEIX T2.5% ThH - 7-.
AN I NVHIEE X ORI OB, EEEIEAN
2L 1,000 fEALVERX C 18.5 cm, <X/ /L 500 f5HLEE
XT19.2 ecm & FRAPLERIZ K 2 K& 2B IZiEe 5
P WAy

Nakata gf (= / I JUMH%/EBL B ME) HRRIC IS
2 e 2 IRp R iR O HEVH B2 X CIIRIR 3 62.8% T
bo7- (M3). EBIFILPEX T, EBI Al A ZLEEX
T 0.8%, EBI#IBABRIX T 2.1%, EBI A C ALEEX
T 17%DFIFENRRD B2 S DD, M FEX & Ll
L CHHERITERIMZ 6TV, x T, EBI
FICHLE U 7= 389 i ORI, MEE R X ORI ED
22.0 cm (Zxf LT, EBIAI A ZFEX T 16.7 cm, EBI
%I B ALPEX C 18.7 cm, EBI #| C LHEX T 19.4 cm &
BR<MA BN TV (R 1), FEFHERERERR
& i3 % & EBIL Al A ZLBRIX, EBI Al B ALELX, EBI
Al CALBRXIZ I\ TIIF T R O A H AT,
J INVABLERX T, X 2 LA] 1,000 fELELX T
T R 85.3%, X/ LA 500 fFALEEX T 86.4%
Thotz. F£iz, X/ JILFITUER L 7= 3@ B DB
LiE, </ 211,000 fFAEEX T 29.2 cm, X b
500 fEALEEXC 25.0 cm & MEHERX LD b ELNE
<, FRANREIZE L O FmERX & FS%E, b LL
IZENLL BICHERDBHZETE 5 72,

ARFRERIZ BV THRPAAFI & LT I LH1% HV =,
ZDORER, AFM06-29C («X / X /UIiHE/EBI RSS2 M)

R HFVIERFHEERXIZH T EEREDELHERE

RN/SJVEI R/Z)VE]

EEE%k HERX  EBIFIA EBIFIB EBIXIC EBIXID  EBIBIE 1000fZ4LIE 500{Z0EE

AFM06-29C 9394 q gy 16.3 (£0) 202 (+0.4) 196 (+0.3) - - 21.4(+1.0) 20.0(£0.3)
(R /3 JLR/EBIMR)

AFM06-27A 19.4(+0.6) 16.2(+0) - - 15.9 (+0.5) 16.0(+0.1) 18.5(%+0.3) 19.2(£0.2)
(R/Z)LS/EBIMR)

Nakata gf 22.0(+0.8) 16.7 (=0.1) 18.7 (£0.6) 19.4 (+0.6) - - 29.2(+0.7) 25.0(x1.4)
(X/ZJLR/EBIS)

"R EBIFIMEX(CIZEBIEFI R ESFIZFERLS

(BfZ:cm)

() RADEIE (cm) [(FFEHEORKEEK/IMEDEERT

— BB NGNS =HRIETEE

- 202 -



T — 5 RS KRS = 7Y ¢ —F /L B /2016, vol. 3, 200-205

F L OV Nakata gf (X / 2 UIiE/EBL &S ME) @ 2 B
FRIZI 1T D (R RERBR D~ ) I LV AISLER X Tl
1,000 fFALERX D F A3 500 fEALERX L 0 & 3895 1 26
MEWFERNG bRz, 202 &%, dEEkoK
RIS MEREICBWTH RZIT o Tk, </ 3
JUZxE LT MIC 1,600ppm LA E & HIE S L7 @k ¢
t, FDIEEAEN 200ppm (UL T—EAFNE
I, FAROHMENBIEINZR 2ol LaL,
400ppm LA bIZ70 % & HER O A BB L, 1,600ppm
THHEADODHER LN, UL EDORERNG,
200ppm 1T DIEARE T o, (X0~
VIR T > T H OB RN R &2 79 ATREME N
IR R L=, ANLS (1987, 1989) I, X/ LA
D) X JUIHE B 2 AR L 712k 2 BABR S R
I, B A LSS HRIRE R - RRFRER
PR O A & BIZH DA, H IR 1
ZIEEWBIERZIR Z R L, R, wEfHTdH
DUVNTERE - FRHEIRBEOSLBE, — RIS
LTV D X9 fREEORWEIZx LT, /Y
VLR 7 WIS & 03 5 — 7, sk
R FE 12 U CIIEREIC K> TR ICIRE L
TeHATho ThmW R EZHES 5 Ll S
TS, ETo, IEDE ) VIR D G L
TR LT, VD BIZERRH D & ST

3.0

(A) 2.0

2.0 1

S

$1.0

i

& 0.2 0.0 0.2

AR 0 = =
EHBRX EBIFIA*  EBIFIB*  EBIFIC*

(B)

EBIFA* EBIFIB*

EBIFID*

EBIFIC*  EBIFID*

%X L VKFAIOFEFRRFE R AEL A W2 & 2 A,
—EDOBRNENE DT & ol (B, 2013) b
REINTEY, X INAIOMEHFTIETS BRFO
SHINDHDHHEDEEZ BN

EBI AL X2 330 C EBI T %13 2 &2 P D iE
Wb bd, WTFROMRERERICB N TH 5D
EBI ASLELXIZIBWTHRFHDBRBDO L. 2D
ED, FEHEBAERZ O - TR 2D O
JREMRAT D Z & CREMIEDERIEEL, B
B B AR TIEDEIRD R ET DEmIERH 5 2
EWBBMNE IR oT. FTEARRBRICI T, EBI &
SYER ISR LI IE 3 K D BB R TR ©
X5H0D, EBI RS MR T LTI+ 722Bh R
IRERERNEWVIIFERBGEL . 61T, W
FTADEIZIBN T 6 EBLA| THEANLHEL ITIIH L7z
B OFLIIIEFEXOF L LY HIE< Mz o TR
D, EEOIEDE RO EBEORHKRDO—2 LB X
L. bbb, ZTHETAREIVERIL BE
FEICHA LT BRm O E D IZ X > TRETOH
A AT X 72 H 00, EBI HI TR L7551
B IC EBIAIOE TCEILOHEENMZ Hivd
Z L TR &R ORI 7R Y, YR
R IRF SNV TARBICRBIAE N, AT E
B Z I TORPCREBAEL DFIFHO L H TR

2.5
I
0.6
0.4 0.4 z
N/ZLE N/ZILE|

| E*
EBIFIE 1000fE IR  500fEALER

~N/ZLFE
1000f& LB X 5001503 X

&2 AFMO6-27A (~/ 2)LS/EBINR) R #ERICETORMEER (A) SLUREHES (B)
fE3F (30°C24BR) %5.0x10/ml DRATFEBRP TITL), BRREET o1

- 203 -



T — 5 RS KRS = 7Y ¢ —F /L B /2016, vol. 3, 200-205

ZTCNWZ Lz b lE LTz, BUERKH IR
(B DIEDERIBRIEMEIC I, FEIEBAERIC X
HRIEDOB DI N TWDR, AFZEL Y, FET
THERFIR R EDNR AT D 2 & TRIFT D aiEn
HDHTERRBRENT. FOTOARFEDRRIL,
T FIH BB D I ARAFT 5 D TR < T T4
FTOBREHAEICHLHFDICEREL, 4 RENHEREO
RARKZER L TS BERHLHEDEEZD.

i

AWFFEIL, FKHRSL KRR 26 -27 R pESH
e ILERFEHEE S 2SS L OVERRE 25 4E~27 EE R
EREEGEEE & OELFEIFEIC L > TiThr-.

3k

R EH— (2013) MbFRIEE ARV KIERE-1H
EOE R X BREHE &2 oxR ) Thabh ]
67(4), 223-227.

W—, AEKE (2007) [/ B—AF v E x> b
ERHLIZE WD S, BILOEDEHOBRIE]

&

100
(A) 62.8
{50
2
{iﬁ“ 2.1 1.7
0.8
0 —— —— ——
HHEX EBIFIA*  EBIFIB*  EBIFC*

(B)

EHBX EBIFIA*  EBIKIB*

EBIFIC*

FHEwbiEl 61(9) 475-480.

e H—, LR 7, Fex KEguE (2015). T4 0
B HE BT O BRFE (1) A I DB R 1 0 K FH
JEEMENF ORI KIT TR L B
ROE=Z Y 7 KBRNLRF T 7V v —
FL Bl 2, 181-186.

NTTFE, b3k (1998) T4 RIENEFHE] BA
REFR P SR A A AR T 2 (FW) TREB:
FERFRIBE TS R 9 i B D JE ARz MR E ~
== 7] ppl6-20.

SRR 284E 7 H 31 BB

?W%&ﬂﬂzoaﬁﬁJ

85.3 86.4
00 00 I I

1D *
EBIFID 10002 ALIBR 5005 ALIER

N/ZILE|
1000fELEEX S500fZLIERX

~NJ/ZILE|

EBIFID* EBIFIE*

&3 Nakata gf (N/ 2)LR/EBIS) fESFRHERIERICHEITHRFER (A) SLUVREEES (B)
fE3F (30°C24B5RA) £5.0x 10°/m DIFEERFT TITL., BENEET o1

- 204 -



RS — 5 /KNI KR = 7Y v —F L B/ 2016, vol. 3, 200-205
Development of a control method for Bakanae disease (2)
Effect of seed disinfection using EBI chemical fungicides on the invasion of Fusarium fujikuroi
during the sprouting period

Shin-ichi Fuji', Gaku Kudo'

! Department of Bioresource Science, Faculty of Bioproducttion Science, Akita Prefectural University

Fusarium fujikuroi is a haploid filamentous fungus and a rice seed-borne pathogen that causes bakanae (foolish seedling) disease. Several
chemical fungicides (EBI) have been used as seed disinfection materials to control seed-borne fungal and bacterial diseases. Recently, we reported
that the population of F fujikuroi isolates moderately sensitive to EBI fungicides showed an upward trend and the contamination of farmer
working facilities influenced the occurrence of bakanae disease. In the current study, we investigated the effect of seed disinfection using EBI
chemical fungicides on the invasion of F. fujikuroi during the sprouting period. Bakanae disease occurred in seedlings for all the tested EBI
fungicides when disinfected seeds in their sprouting period were soaked in the spores of three isolates with different chemical sensitivities. In
addition, the height of diseased seedlings was inhibited after the use of EBI fungicides. These results suggest that the cleaning of farmer working

facilities is vital for the control of bakanae disease.

Keywords: Fusarium fujikuroi, Bakanae (foolish seedlings) disease, chemical fungicide, ergosterol biosynthesis inhibitor
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