57

JRERIZERT 5\ b bREAIMER O
FHRIR & Z OB RE

Sk EE . LR BT

F—U=F: 4205 DRE, ERREE

VWb BIREAAEEAC ) LEX E T v &k
in vitro OERTHLAC IR TWBEW, —HizBicks
5 AR O FE OREFT, 19718 IR CHRE
Xht: kasugamycin (KSM) i35 (CIF
KSM it & iEid) R ch b, Rt ERR
HARHRY RBREAICH TSRS CREZ S
NLBHHHILILID - A T 5§ BIR OB BRI BT el
EAEL, HEERRIAEBEIR T\,

CIRBBRIC 54T b 19790 HEAIRHE BRI IR
D%, BROMEEOREEBY I LN TBEDD
RWPER L TR, 19791012 KSM R oRE
FREAEL, WEBHTHEESERCHHL TS
CERBBmETh, KSM BHIOMERE dkT55HE
) Tco
"5‘Vf§8(')4}=-7b§ 5 1982 £y 0, O-diisopropyl S-benzyl
thiephosphate (IBP), KSM, blasticidin S (BeS) &
T AREEORAC ST 5 HHEERAL IBP it
THRER (T IBP BRI ER) oEc i s
BRCOEADREABRER O IBP S SHECHOH
TR FAHERR O TFEHRAR L 20h)
PEE U, TORRBICESE, MM OMEERIC
IBRMEF R OBME T 5 BAMEOET 2
STDOXK (DUTRHEERE L 5ib) 219836 2 Aic
BALERE R RICER Uiz, Z0H19834E 0 L1985
i, IBR EHEEHEROE - EREBRIERN & FIEER
RN\ CREERE RSO IBP BEE o5
FRELYER UL, £, 1968~19824E % 011983~ 19854
Dy b HIRETBRIEAO M B & BRI OV TR
EME IO TEOMELRET S,

HEERUTF X

1. BetEs
RAETEO KEFERAI2008 Ol FRA ST

EHBC, 1R LD I0KLLEOV L LIREREE 5 v
FAREL, 1ERTOWT 1 By EIaTH8 L,
BcS, KSM, IBP i3 5 i#BE OBRTICHEER L,

2. BEAE

PAEWERBRETC OV, BIREC A 2 bl
XY, BRERIL Macllvaine KGR cpH 5 12
FHE L%, KSM (0, 100ppm), BeS (0, 25, 50, 100
ppm) DFGEEIRM LI 1 5 b b it Ry #35
Lize IBP kou-tix, BiGBEROKBREIIEE LT
PDA % fiv; BERMIIHREHRC0C LT anThib
IBP k% 7+ b v CHE LLE#Y Theh 0, 30,
50, 100ppm DERELD L 5N Lize BB R
1HRE (MIC) Ty,  PRFREC X -7, BilgE
L LTBCTT~10BRIEEE LAE % 5 OhMEmaR4
mD 2 A7 R FTIBHE, BREOET > BrRE
RIS X 5 B L, B3 25C © KSM
k2 B, BeS k3 AR, IBP i35 AMMT., HRER
HTOWEADET O ETEACH THREELHEL
oo MBERBIZWTHOBERE L b 2 RETEEL
it O HERER I KSM ¢ 100ppm, BcS Ryt IBP
Ti% 50ppm & L, 2EOBHIEE L %D BHRE
BEHARCERAMRE LIS E R L EOBEE LR
RAULEBEXZRL, OBRET TORILO—Ir LEE
Bl CERMBE LSS YRR E L.

3. BiRTIRRAR

MHER X 2B5BRARBL, 84 KCRT 9BEEOZEHA
(BAD) 2R L, BR CGRESHARRETE) @8
My P EREBRTCER L, ERSaEhAHTAL L,
1983529 A 3 It L, 16HCERIKIE 2 50 200f%
Wik 500nd /1 KHEM LB Lico BT 1 X0, 8 (1.2
x0.66m) O 3FKFTERL, 1KL7%hH2008 DET
BRI L, 9AITHR 1R Y7-h2.42 (3kg/10a)
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DEAZ2.6LEDE L2 THEL I €y PFRAX—TH
fili, ABARBRLRKX (IBP BEEIMHZR &
IBP Mg oBERY R TEBL, B9 A208
Tt BEEOFE, THLD oFkcBrik
T, s 2, BREE10EeTRALA LY
THRE®, 1XYUED 3 &R ¥, + X R 2 —CHME
LT, BRI RT % - o RS 7 BB RERY
TF VY TAAATE VEARE L. EHRAI0HE
D9 A27AK 1 K258k oWC, F4ARFEL » LT
PSR XN D BORKRERE AELCEBR I DR
B AFE L, BHER{ia B Lic,

BB 1983 R IC HEI T (R : T ¥ e Y),
FIEEAT (R 7% =2%), 1984, 19854ERXFAOF
B (g : 7%=2427) CRWTEROBACELTHE
L A 3R LTER L. WThoikd IBP,
isoprothiolane (IPT), edifenphos (EDDP) K ¥
rabcide (745 1 ¥) ZELEFEALHHRL, 1 K2
D 3BHTEE Ui, FHMAIENSLTIRH (I

/”\«M
<" 1E§i*sm%(v7""\
N
V\—\,J i
S (V) v
Tssmen‘r%m’_ w&%w"“

— WHES
H1R BERORETEMEXS LERTERX

............ BiERATE IS

AR L O 1ED - RFIGRRE 8 Bl i 1
M) &% 3kg/l0a, RV HxhR(LEEs B PO
1, HfE7 A2 hO 1 Bost2 @), AR
BARRROIZ1IE) &b 4kg/10a 2B 1€, b
FAZ—T, BT FEECAB LI, BUbbTLT
H25~290 ORIz 1 K508 oW ORBEEERY, #uv
LHTIE 9 H 1 ~5 ORISR oW TRREKE, &
R, RAREYRELL,

4. REGRE

Bk E b R RSO BRSBTS #E
BRSO\ 721968~19854 % COBHOTHETH, EBID
MRS IBP, IPT, EDDP 0 BFIROEAME £
D OFICT, RO RS & OBRRY R L.

E #
1. BEEIHERAR

1) KSM, BcS onbd AR

1980ty (V, V) D30H&0 H2398EE,
19814E i b G sy (V) @ 16 HRH D 126 Hikk,
192E I RIEH (1) ZBRERT 86 AL
528 R B UBREICESA LIc, ik, REKELE
1 RCRTRETERHER T H 5V IIBBRMERT L
DR LTz

1980sE D ALH A 35175 KSM ORFHEBR O R4 HIA
IT10%, WHEEERIL2.1%, 198UEO S fE T
ERENR2Y, 3.2% CHote oL, FEIRIR
F X 51198240 KSM i tE B R4 ROl R R
QFHEE LET L, 4, 1980EOEHF T IIT
% BeS kT 5EEE (LUT BeS WEREEER) ©
Rt HH363. 3%, THYEREEERIXI2. 1%, 198140
THERME CILF R FRI8. 8%, 3.2% ThHot. H1EK

%1% BcS, KSM WAEKEMSE (1982FEM - LK)

W %E BcS KSM BT BcS KSM
B mﬁ%% [ REa - B e [FRER S
® ey FAE press BER BEEK Bk FAE T FZE®R
I FEES 0 — — — — 0 — — — —
1 s 10 1 10.0 0 0 37 1 2.7 0 0
M s 12 3 25.0 0 0 60 11 18.3 0 0
V  hEES 26 11 42,3 2 7.7 170 20 11.8 3 1.8
vV dEE® 21 7 33.0 1 4.8 89 7 7.9 1 1.1
B T 17 6 35.0 0 0 96 8 8.3 0 0
& & 86 28 32.5 3 3.5 452 47 10. 4 4 0.9
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Fok IBP WHEORERLRE BV BEX)
g B oE WEER , wOE W -
comw W B g Bwan VPR mem asx  OF
8o .V HER 10 8 80.0 90 23 25.6
o "= 3 2 66.7 20 3 15.0
W i -4 2 50.0 - 23 3 13.0
P 12 8 66,7 - 95 13 13.7
% 18 B 1 1 s 100 8 SR 12.5
i A 30 2 70.0 236 a3 182
981 N B %K 6 4 66.7 35 10 286
SR RIRET ! 1 25,0 39 w1 2.6
.= HEE 6 100 52 13 25.0
N 16 1 68.8 126 24 19.0.
%3% IBP ﬁ&%&%ﬁ% (1982, 1983@52%‘« LHER)
. % L - #® & Soppm 100ppm
’:% 3 Gy - —
o WA AN T EEB gﬁg mek BB mex
I mME® 0 3 - 1 33 13 2 140 0
I @mEs 10 7 700 3 18 48.6 4 10.8
0, hER 19 11 5.9 92 87 40.2 12 13.0
i 26 23 88.5 170 83 . 48.8 29 17.1
VoOdeE® 21 19 90.5 89 53 - 59.6 15 16.9
W e 17 17 100 96 68 70.8 16 16.7
& it 96 78 8L3 497 261 52.5 76 15.3
FSRTIOB2AE DI B B R R R O AR R i,

EaLBEBAL L 5K, 19820 BcS RHEEOR LM
EECRER RN CI80E L VET L,
BWECIINIE LY ER Ui,

2y IBP a5 WHEEH

“ ki L KSM, BeS OB EREE LI-ERCing,
JOB3SE I3 B AR & I O 108 S D A5BR Bk Y
BT Ui, 1980, 19814EDRER A 2 RIT/R Lz,
BN BRGNS RA T 5L (V, WD)
HUTBP MEEOREVTHhOR L RD bR, R4
ARG THOBC BT L5004 ETh ot V'
SR EEPEEOREY T HhEEE (V) oth,
KD IBP A MU BILET©25% L0 - et
WHBECI100% & @D o 7oo  JHH O BHEBERE
SRR OBED - I IEIRC25. 6% L HCE <,
L B -PEE TS, 0% LoE v fith -
ELREERR RS, B2EORT ISR LEH

AL W & VIS I o R EM RS

1982, 1983fEICi:, BT cHRsE LU&%?!: QUL 3
LI AT R >t RREH 3RK,
THPEBE D A AR R4 2 INCTR Lo IS4 HLAR
RO Y, FrROBEREHE SH, RO
RIRECR b ED - oo RERIDOITHLE L O ER
DHEDSRE, MR RS ©0. 8% L FEHC
BUEET D, B RO TR 35\ T 40.2~
48.6% L EANMETH 570 Wb DIRORENZ LA LR
HL e L WREERC KT SR EEN 5. 4% T
Hote F-T, IBP OWEEITRTEMTRELT
¥9, = b MIC 100ppm ORHERE IR b 5T &M
P15, 3% L&, 30ppm CTHRAMERT B EBER
OB ETH -t

198042 1 B 19826 O BB R O HEB 2 4 3 IR L
foo EXRFEREIAEL RIS D TRIEVH,
T, BTN B L1980, 198155 H 198245 i CHif
HEER AR LR LT,
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@ﬁé%]l%ﬁ%&
' (FHR I E EB 2 DI T)
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B Rt EF
T WE EE
B oo e

OB O

® B
HILEBH
40 -1
201
® = kil
™=
19804F 19814 19824¢

IR BEROBEEI MR (IBP 50ppm THIE)

2. WERICHT SRMBR

ABRIERM o IBP @R IN0%ThHy, B
EX I EERLI67S B L, HRABRERRK LY

IBP

EHER S IRER
e Bk 497
FHERBR S 261

#2M KEBACKTS IBP BEEOAH (1982 19836F)

HYEEBE R E < Ui, 1214 HE OMRFBARRITIL,
FiRABRIK & 35 3 AL T O LR RS
LTEY, BHRABRBRRICKTDRENLRE T, #
> T, EFBAFIOARORBEKAE I 3 REL TR
A LRI BT - TR S o e e
HARARER R &1T5 IBP, IPT ORMBERTEFLL
BX & $93% & iy AR (100%) LOMC FEE
BREHLhigh ot LinL, EDDP+74 354 F (33
%), VY23 7—n1+IBP (61%), 7% 54 F (87
%) EAEX OB 1 B OREZENZDLh, B
B REIR A D bk, WREoWTiL, EuE
K (998fF) &H#eT% L IBP (327fH) GAEENR
dohishotch, IPT (2756) 115 S DEEENE
»HHh, EDDP (80), +9 23 v—na (50H),
EDDP+7%5 4 F (10@), +Yv2735vy—a+1IBP
(46f), S-1901 (60fH), 7% 51 F (2@) X 1%D
BEENBEDLH, B7HS514F, PIvrSy—n
DEARCEEHOBBRDEI R Lo WHE OB
HCEEAR) iy, IBP L7454 FEOBKE5%0H
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B F O

IBP I i R

IPT - e
EDDP .
77—
EDDP

+7474F '

(WP

+1BP i

$1501
BeS
THIAF
e
BB
#4R IBP EEy-d bR BBIBRER
(M~ 11983.9)

BEENRD bh IBP OPRHE 5T,
- EREEROBHFERI, EAMK (100%) Lk
#17 IBP (96%), IPT (100%), EDDP (92%) it
HEENRBD ORI 5T L,
EDDP+ 7471 ¥, 7% 51 FORKRERIZBLLT
CEATER & DMK 1 % DERELIRD Dhic, WEH
2w Tit, WThoEH L EABKE O 1 %0
HEEN B0 bhicd’, EMIEX 9988 OFBERICH
vIBP 232708, IPT i3:334f8, EDDP (X 112fiC 7
W7 A FO2E & B URBIBD S D - Too BRI,
IBP, IPT L 74354 FEOMK 1 BOREENRDD
hIBP, IPT D#ENRE -

3. EHERCHTIHRDE

1983y, MR O EE CHEEEORE L &
B X T, 1984, 19854TfIIovE L, BRWG

BORERC LT, Wb BRORBERED THieh ol

WA CRE LR, IPT ABRORML, %
Wi, fLRbE bBARAE LER LY £, BT
B DTSRRI e Bo bR, 7 T4

FROREIC IR UC 1% DR RERTD i, BB
CHE U-RBer, IBP aERoRRENE <, IBP
DENLE, B BEHTLHBRYGRIEBDLR
TG LV L ORI 5. % DBENTD bz, IBP,
IPT - ORI TL 1984, 1985 0RB LD
BhEOT, BAOBRBCIREY vHIEOHREHES
EFT3boEEL R,

PV rF TN,

D0 B 1w,

V7 7 _
722 ///////’//////

7%
7 /// //

77 zz7:4224]
774
2 43
////

77224 ]
VA,
0 R

////////////
1
 a—
] 2
72
2 —
Y ]

//////////-

” ////—
7/ -
/////—

20 3
B4 AIPTE A emEs [ Jeom
F58 Wb LRBERIEAIOFEXRFIERE

200 400 60 800 1000kg/ha
] YWy
V]
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2040 60 80 100%
W s A PTEAiamER 1z o
H6M 1968~19826R O\ b LIRETEBREHOEHE

=x{ |
R |
T B
0 30 20 80 100%
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EEB RN

g

aoe) .. .

TR TR
i sof o
28) .
M @
L |
%
=
40-
20-

(118)

1960 ) B85
=3l mPLﬁfaﬁﬁﬁﬁﬁwﬁﬁ

4. RECEHEEWMELE

w&@ﬁolﬁ*ﬁ@§m$u_&w&mﬁm(u?
SRERR) Co.3%ThY, EEBRN
L) D64 9% T BN ,ﬁ&?ﬁ)
DT0. 3% ~BRCAEETH 5o = OREEH 62
% 72, 85 RieiT1968~1982E s 135
U HFEEBRIE RO R I R L W O RA R &
DOBEIRE B Liz,

EEY EFMER Sk O1966EE ©, FfE
IR iR i b DR B ERORFE R R
5%&)/ﬂoﬁmﬂAu 19724580 ¥ T, C 8.2
%, EFT2.3%, T%fas/?éoto%o& 5
By VHIOEREEIS0SE EE Tr o fefg iz, ER,
AETI973E, SR TRISHETH -1, BY vHo

1982

1983

1984

1985

R i S

B wam  [Jeow

IR RED L BRBREFOHD
FEREED50% %z - DoAY v HOER BT
BTRDELZRTHIn ot T, HBY vHOMH
RESRENC % oo KL, EETIE, =%
A CITETH T TE, HEY v HIE 25 XREY
AT EEbhA IPT 1X19765E0 LER X higd i,

8 6 RIRT X 51219687 519824F ¥ TOISEM DK
®y AR IPT MOBERART, THRCRLEL,
BCCHER, SKOBETH-T, By v# - IPTH -
HAEWEAR - ToMoRE OFEHEEI=KT49 51
FERT56 - 44, WHRTE5 :35& b, A SREDME
FIBD S VNG SR HRIE  frote 5T
ZRCIL 2 B 1 BOSETHADE - FOfhoRsE
HEhi-ors L, Tk 3E 1 BoSETh oo
FOERE LTH 7TRCTRT X 5 RERIE KT 5 RHER
R, MomMEEEROBI/TTh ot Fh, H
By RSO MEREAD50% L T O=ROB LR,
FERHEAL0% Y8 2 EREOREELERDO H1/6TH

3

5. HEY S ARMEHEROUREITRORS

1982 DR S AR OMERREE 2 B ©, WHH
EERSFFCRI - ER (ERS, HER) L%

(IRES, BHE) 2REr, BV CHIREER RS
o IBP iR OHB X FE L, TOKBRYH S
AUt EREDOIBMEORTEWHMKT 2 EDO10EHKTH
S 7ehs, WERERCIEIERS R bRl 1984451
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RS BRI ET L, BEdERELBLe
19804E & FIBEED25. 6% e b, 1985EDORHERLED
BHIET Lico — AT, 198353V BT
HRTRECTE edoody, 1984F (4H5, S6HH)
OREBILRIL64% T, 182FCHENRTREALETL
edotze LU, 19856 (534, 288K O
HRIZ50% & i h 2RE ToFERBR R bh,
s L OMOBERENEOHEBYE IRCR L, EREO
-IBP, EDDP, IPT HH KU 3 Fi &t HAROERE
 ALI9BAEICHS6% TH - o hs, 1983EDRIEIRRIC
XTS5 BUTRED Lz, —Fa#8Cik 1IBP, EDDP,
IPT BHEBROWARIOEMEGL, 1982F11165% T
dyodedt, 1983FELBIX16~20% L7 b, ERHEAFT
 EREhiz,
THEBOEE Y vASORARUCESHIOEREL R
RO X > TAEnEND Y, BHEAKLTET,
T EET TSR OFE RSN 2 ~3 % L pTel D,
OB 317 5 1985 O S < IBP R
bhiphoi, LU, IWRETFREE CIEAFHD
EREA 0% EChotcdy, 1985 BIROFR
Rl A B OBOEIL R Ts by o Foo ILIEBBZEALRT /e
bAoA B, REEERISEE
f"_gl)tiﬂ‘o j =1

* B
CHEBRETS Wb SRR OHROE TR S
Fufooux, 1971 DI R o KSM #lhiE# ¢, KSM
MBERECIZ23D0TCHH S LANIBEC=HLOC L -
THBHTHLIC Ihiz, I HRITCERIIFREC S
WA RS ESERBIC LY KSM, BeS, IBP Dk
BHRDETHIERR I W, TOREILR, BFRLLE
KORCHBRBREOETSRERORBENERA Ih T\
B o
A RHEEORERRE LT EE W EHcBfRR &
RERC X - TRIEERRE L, BHBKE: LTS
ERHEEOBE L oD 5, ~HEEOW L bRITGRE
FIOEREE & HEHORE T E R 1 252
ELTEY, KEED™ i1 IBP MEEORA T DOWT
BEEHEHEON, BBY vHOWEREA50% iz
AR CHEEYRRL T2, 21, HHERROZ
BRI OV G ALY TR OR e, MEK
FOBEBE R LHRERORILY, HELY 11D
HOSRE L MBS BEHER I BETHH & LT
Wby MR LR RC OV T REBE LS e

5943, HHEEEI20~25% Lk iz D & BhBR{fiiE50
BUT Eich, YFEFOHERERIC X SRERHLED
LR, BRSRIIOETTIRBERYET
WHY, DX hELSORERECI-T, ARKCE
FAEHRBEORERRE L XM T L RO L HT
»Bo

19684E 1 B19BAEIC 3513 B IKE RO 1 R\ b HIREIER
FHOFARREY RS L, 19724HF C REWEA
(KSM, BcS) mR#AThotce Lal, 197354
HhE#Y v (IBP, EDDP) offififiia¥cL
1973 5> H1982E D I0ERNT Vb BIRBBRFIOKE A&
D% X 5, & oGS 3 EK 2 BoEETE
By vHARBHIh Wi RS, ¥k, IBP i
W BIROEREMBECTIILBAADI L, WHELRD
R4 (EHI00mET) CHLERFIEFE LTEE
EAHH SR TR, 5 LERRT T, 19791 KSM,
19804E1c BeS Ryt IBP RKEHEEY RT3 BRED
FATHR LI,

KSM oo g RE A PO T, 1979F K
T 5 RIEERE GREER) ¥ER LI, Waiio

CIMEEERIIT0% £ EWETH- oD T, YBHIRD

KSM BH|loFEREhb+5 & L bic, HERPLOM
ORIOFERYIEE L TE e, TOBRE LTI982E (8
23%) ©MIHEC 1T 5 KSM BHERERITET L7
LDrEL BRI, i, BeS BRI OWTIE, &
Fipi19626E A BB, JEIRH RO VS HIROE
BWRE UCHERAIhTEL T &, 19804, 198L4EICiTW
LHMAEREL, BERAE LTEEASh DR
FERED, BeS ORHEEREN &SR ELD
i -

IBP i+ aREEO REOKESRE, WHHEIR T
BCED LI, W BRORENIEE D o EEHE
CHRHEEHORENER SR, HEREEIROILH
WETE L, BOTEEE HROLB TR c&b T,
19804E D HERF ORI MBI HERI1325. 6% L 70 ), Z DR
TIEEY VEAIOBBRSEIMET LT, 7, 1981
SEDEEIRD28. 6%, SHERD25. 0% ORtEREERITT
B MR RGBOETHAERIhIETH > T,

2B, 1982~19834E DM FIOMHBEIEEI RT X 5
w (3%, BEEDYBRVTTRTH0% HE GBS
70.8%) Lich, —HOMEYEREIERY YK LBE
BEHROETHAFEIN, DEDOZ & bERRRET
HHERERBEORRIERY VHIH19674EES b REIC
bl HROBRAE LT, Eio1 2 OHRETILA
L LT IBP »ABECHAIhiicdEELbhS,
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L2l BNTWS BRAR S ERET 5 PR E O
=Zk(EwH, W= T, F2RORT X S ERtE
BHEFAREFRROTE L v EV CoFRE LT=%)kT
rL1969~1982E O BIEMERMBON, Ky vHoMER
ENB0HBLLTC, KEBTRD LEEY vHAOHFRES
EOER L DD 5Tz, o GBEROFERY vHlE*
DOF & OFERAAEOENTHERC KX BEEL
TWHHDEEZ BRI, :

%sﬁmmwﬁmawyﬁkﬁwflm>mﬁgmz
DA LR LIS E xR LA, COFRE LTHESKE
AT X5 EEREY vA1975EC BELF R O50%
AL TE D, 1980EUIT T CRMEELRE LT
Wit EHEEREINhD, O, 198MEDE BHIE DO KK
ELIBUEDE S HLEFRLE, 1982FE0F L bERE
Xy, WMERAZECHEM L, IBP (1EREH L
ELTARRCEERCHER SR, LWL BRAR
B HRY vHOSEHE X - CREE A X
NIHEEFR - el EEL bk,

—75, BiRROEL H@RB T, HHEPI19804
D HF AR ORI E T - kR, BBRIC ks
M%<, FABAOTEC /oo 7o LR iy,
b LAER, £l TR 5EAOG DL T 2R
BRHROETOXEAFETHS L LTwB, Ll
1980, 19814.iL 3 CIe—FPOMHF < IBP WHEEHR
P25, 0% A Bt s o Tnte, & OB 2350% ELF
LR HMERIEERTH D, HEOVL L BHROLRELEOE
Az, IBP WMEHOBE A Er - ELBND,

WERECBTABERTHLLAR L 51 IBP, IPT o
2 BRI RS bhiss o7z, EDDP D3h&o
{ETEA Ieh» 7ohs, BRBEDBICEKEICTRER L,
DY 11 1 SO FIFREORE c: EDDP offkk
BRI DEVET Linh o7, 3 EERMGEOFEE T
IBP L FRIRCHRBRYREZET LI E LT3, IBP,
EDDP, IPT 3 #iz, Katagiri 559 & X - C in vitro
T, DY, PIIBY X 5T in vivo TR IFHED
BRI b2 Z LR S h Tk b, KRBT
IBP GBI LT IPT ORFBRGENE -7 &4,
WA IMtERD D LB L bh, HROET IPT
BEY VAL R E L D BERD B EEL b, X
LK, BB THPRET Tl d - 1o, IBP,
IPT OBBRHFRITTED bhvieh iz,

WEIEEOREERENLSBELAR LS, HEY
VHIEOFERANS S FRTEER S kY, B
By VRIS B REE 283 PR EEIYE
Lo BT, EORERR LT 2L, F—RHO

BEBSABEHRE FiV,

FR A L 3 5D, fERBEoRR S -H0O
BALESZ LB LEECHS EEL DAL, UEo
ERND, RBEREETS W HROFEAREE T
EREOEL Fx T, BTLEYH51983E2 A
CTFROBEEER L, £F, REEORMMEROH
BRE LT HEMBRYREL W bROSREER
Tl o BRETFEOBRITIE SRR T
5, K v-v# (IBP, EDDP) = IPT -FioBHlofH
BE—E 35 L &b, MBI B AL
ROFEHEALETF, w5 —v 2 vOhO—HE LT
fHRTH :
19836 I8y VA, IPT HIBEHOFERH LR L
Pt SERIBRESERCETR, W BFORE
BAOREEB LI, WEENE ORI
LTV, L L, F8HERT & 5 iR
DB FRY v HIOBHR A F O B IL 2 B
L B B B P CiT 19824 DT70% s B 3 Iz I1321
%BETCET L, BEBILBRD BN, —F, wHE
BATEN TR EARZ#E U CER Licibiis % itk
BHEOETRDE VG TE ok, PHLD
it & R OB SRR O T PEROFERE

AETH EVL RO RO - &

M LT WA, FEALY X, KSM HlofR+
1B X » T 3EBROMMEHEERICIIFEERRADRED S
nicrs, 1EOFERCHEEEEA LRCETS L LT
W5, BErER BT ARD IBP REEEER21% DO
X, KSM HfEOBRS L B ST BRTH
TREEEEAFOCRERTSEELORLSOT, B
e UEEAOBFERIRECHI EBELLRD, B
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Occurrence of Resistant Strains of Pyricularia oryzae
to the Fungicides in Hiroshima Prefecture

Masashi ImMoTO and Yuko UEHARA

Summary

From 1980 to 1982, fungicide sensitivity of the rice blast fungus, Pyricularia orizae, was evaluated
by minimum inhibitory concentration (MIC) method. 854 isolates of fungus were obtained hy: mono-
spore isolation. from diseased panicles of.rice plants collected from the paddy fields in Hiroshima pre-
fecture. Kasugamycin-hydrochloride (Kasugamycin, Kasumin), Blasticidin S (BcS, Bla-S), and 0,-0-
diisopropyl S-benzyl thiophosphate (IBP, Kitazin P) weré used as test fungicides.: The occurrence of
resistant strains was indicated as the proportion to the investigated isolates in every field and also
expressed as the average in every area of Hiroshima prefecture. The proportion of BcS resistant
Strains was the highest in the middle east area where' the rice blast disease occures severely every
year, and the maximum was 18.3%. But in case of Kasugamycin, the proportion of resistant strains
in each field was generaly low and the maximum was 5.7%. The proportion of fields where IBP resis-
tant strains occured was 33% of the investigated fields in the south east areéa’and more than 57.9% in
the other area. The average proportion of IBP resistant strains in the south east and the other area
was 15.4% and more than 40% respectively, and the maximum was 708/ From 1980 to 1982 the
population of IBP resistant strains was increased rapidly.

It was supposed that the causes were severe outbreak of the rice blast disease from 1980 to 1982; and
selection of resistant strains by abundant application of organophosphorus thiolate fungicides for the
disease control durling these three years.

The control effect of the fungicides containing IBP, O-ethyl S, S-diphenyl dithiophosphate (edifenphos,
EDDP, Hinosan) and’ diisopropyl 1, 3-dithiolane-2-ylidene malonate (isoprothiolane, IPT, Fujione) was
examined using rice seedlings in upland plots under the existence of IBP resistant strains. The con-
trol effect of IBP and IPT decreased obviouly The same tendency was noticed in the field experiments
under the moderate occurrence of the disease. As the result of these experiments, it was considered
that cross resistance was found between IBP and IPT.

The relation between the total amount of the fungicides used for the rice blast disease control during
1968 to 1985 in each area and the occurrence of IBP resistant strains was investigated. In the area
where the amount of the fungicides containing IBP, EDDP and IPT was less than 50% of the total,
the occurrence of IBP resistant strains was low. But in the area where these fungicides were used
more than 50%, the occurence of them was very high.

As a result of these investigations, it was supposed that discontinuing of these fungicides depress
the occurrence of resistant strains, and the farmers were recommended to use the another chemicals
for control of the rice blast disease. But the use of mixture which contained one of these chemicals
(IBP, EDDP and IPT) and another chemicals for blast control could not suppress-the occurrecce of IBP

resistant strains effectively,
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