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Induced Resistance to Rice Blast Disease in Rice Plants Infested with the White-Backed Planthopper, Sogatella fur-
cifera, in a Paddy Field. Masaru Saton,* Takashi NakajiMa and Hiroo KaNNO™  National Agricultural Research
Center for Kyushu Okinawa Region; Nishigoshi, Kumamoto 861-1192, Japan. Jpn. J. Appl. Entomol. Zool. 49:
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Abstract: The incidence of rice blast disease caused by Magnaporthe grisea in rice plants infested with the white-
backed planthopper, Sogatella furcifera, was studied under field conditions. Pesticides, fipronil or imidacloprid were
used to control the occurrence of S. furcifera in paddy fields. A comparison was made for the incidence of rice blast in
paddy fields treated and not treated with pesticides. The results showed that the development of blast lesions was higher
on rice plants in paddy fields where fipronil or imidacloprid was applied as compared to those plants in paddy fields
where the pesticides were not applied. Moreover, the number of blast lesions was significantly smaller on rice plants
that had previously been exposed to infestation with S. fircifera as compared to plants that had not been infested. These
results show that infestation with S. furcifera induced disease resistance in the rice plants, thereby reducing their sus-
ceptibility to M. grisea.

Key words: Magnaporthe grisea; Sogatella furcifera; rice plant; induced resistance; paddy field

caulivora 12 & % & 4 XD stem canker D F & 2D L 7151
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FEIXNBZLAHLENMI LN DDH B,

a9 Sogatella furcifera V%, MBI CHERNATERIC
ESYTRBY x v PRRICE - THEKE? SR T 5K
4~5mm D4 FERT, $HROOZHE 4 T HERICEEAL,
FICHSHE AR LT E LT3, BATIE, 4
DETHHEFEEMTRKRENEL L, 4RI L TEHOB
B EDHELS RS, £, ERIZL->TRILAAT
LHEBEAHTI LD S,

Kanno and Fujita (2003) 13, EHNRERIZKD, to oy
VHDOWHIMESZI -4 22, kv uy i LIRIEFEF
HICKHTRET2VWEBH (Bdb) IIHT5Mhk
EHMEVFE LB ZEE2HENIILZ, 42 TR, BE
&> TRENEHRFRENBRE NS FIARE TN T
W5 H (Schweizer et al., 1998), RROMEFIZE > TA *
IR ERMIMEABE I N B Z L AR L IV TTH
3. 7, ZOBRIT, @THORROMFIZ & - TP
PUZEHE S M AR PEDOMEFLHEIZ L 5 1 2 TOMHH
PEOFEEG L T B L, REAIFHIT 2 EELIERICHE
W, 20728, B TEREFEIMESREB L TS TREN
BEMNEBIAONS., ZITAMETE, EPuy A
o THBE XN BRICHT RIEPIMES, Tk
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EiTo7z. &b, ATk L, AREETREGE0W:
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1. #HEFESLUHBETRORBSE

4 30 BEREE (L—2&5 1 007) (31995 FIZHER
BAAEIICB ORI L 728K A1 205 7L 72, it
EkkIZA — b 3 — L8 ETEBICRE - T AT & A
X7, ZOHMOERIC 5,000 {50 Tween20 KiZTRKE A
N, AERTERETHENEL LTREBEXE, 150 fFHE
DORFEMBET CRIBEEEHEZREL &5 FHBERT
(1.0x10° ff/ml) #FABL 7=,

2. BBEACEYIHOREREZI PA—IVLEE

BB 20 BREOATIEERR

AR ERR Y v 2 —BANDRIRIZ T, 2002 F
L 2003 FIEIBRER 21T - 2. RERICIE, W BRIEH
HBIZF Pi-a 5K Pi-i %552 (B%, 1999) HARim
Hoe / en) EFHLA REBREEE LT, BELZ Sa
(10mx50m) O/AKH 2 #&% W\, BB 4 B@BOH %,
2002 i3 6 A 17 BIZHAR 30 cmXx Bk 20cm, 2003 436
H 20 H i@kl 30 cmx BRRE 18 cm DO REIFG THEMAERE L 7=
2002 fEi13 2 WOKHADH FZDARRE LB L, &5
FITIZME L B h 72, 2003 Fik, ZhZhoKH% 2 [X

H (% Smx50m) (ZXYID, FARALEIX &R A 0L
LA EREIZRBELA Q)E)., EXOER
124%, KOMEZPE - TREE L ZRICEKRIA2FEH L Ak
5, BB A RE L 7.
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HENRRHIROH 5 7 1 To U REl %, ADFEREE AT
DOWIZHERE 1 2Y7720 50g E L, BWMBELZ, 95
| ROKH (B35 B &IEER) 12137 4 7 o =L &0 dgT
% & & AEBMERERBA - REAORAIIITbE
Motz AWM, 6 A27HE7HA8HIZZ 4 Fu=
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FIZX D REBOA 100 BRICOWTHEL /-,

W BIREDEMIE, RVIVYFL YT 4ILLTHAEL
7oA L 2 AR (MRS, 2001) 12&D
FEhEL 7, mEEE 12, 4 X 6T 22 FhZFh 1 lD
HEOBFERAM (55cmXx60cmx110ecm) THAE L, 1.Tb
N2 FETHBL 208 BRE O R 78S 4 B |
fE (4% 68k) 4720 50ml, =775 27— (Olym-
pos £t Piece Com Wide308) #FHWWTHEREL 7=, ZDHi,
EEOEA L, VW BIREOEMEDS —H KBS 6 %R3°D
DA XL TELED-T0, FHEIZ7HI6HETAH
23HD2MIFEML 2. B BRI OATIIEME10H
#o7TH200L 8 H2HIZITYY, WEBIRHAZEMEL 7
1 3 DES EIHW - ERRER A KA. RiE, K
X3P~ KB, BIIMAE~EAE, 6503 KUDED
TISHFERA, FREAIKAG TRZIREAIIBE~E
BOEDEREBEA L L=, 72770, R AIKAGETE R
BOEENL L M REIZ O W TERERRIIC S &
o7z (f87k, 1965; Hayashi etal., 1998). ffEAL 74 2D
BHRAEIREBE LT, WIS 2@ L OBEEHD
BEIZOWTIT L 7.

2003 F5RER | B FORBR TAKEANIZOE LSS Vv o0
3 32754 Nephotettix cincticeps BREL Tl h b, U
VHBICMATY v e 3 anf il RO» B4 340
v FRAE, BiFEO7 4 oLk 2L EUHETL
BL, B L -, fHRIXIZIZS 34 oa 7Y Fags
B9, fWX & S ARHBMERIIRRA - REFOBMIZTH
o7z, AHMMR, 7TAH3HE 7H 10 HICEALHE
DMREERT 572020 vV HHOREEF RO EICK
&KX 100 #RIZDOWTHAEL 7-.

ZO%, 7H 10 BiZ, 2002 FEEMRDFET, 2 DOH
BIMEX, 2 DOMMEIX & Iz h ZhigfEHgs: 1 o7
O, A AEREL:. ZOFERIRIESZDA4 3% 88
FOHBL T, WEBKREOHRTEBEE+ZEAR 1A
(4% 88) 470 s50ml, TF7TIL AL —&HWTHE
B L 7. 0L 5REBOFAE IR 7 O®RIZTVL,
HEANREE AR A 2. L1 208 E I KIBE L
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3. &2O9CIRERGTORSBICE T VS BRE
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2002 12, BRORBRTHRE LA, 71 7oL &0
LT B OAKH O — 54 VTR EFERE L 72,
RERFIEO A 225, 38k x2 P OMEE % Mk 512 6 BEl
ML, 7 A 24 HIZBHEHSEW T 7 27 v 7 ®HOME (E
%95ecmX B & 60cm, WMRAMRT 5729 LEIZT b o
VIA—-ZAEFLEED) AHEL. ThH6DS5 5, 3KREF
IB¥IZIE, Br—YWickEYuy y a0OMRE 1044 2 H
RIEI L TmEaa, Blo 3 FREF 18 BRiT, BREIKEL
Tr—vOAa% 2 HE#YE, £ aw Yy Aid, 1999 §F
ICHEAREFAEROKH THEL, HBENRN (25°C,
RH50~70%, 16L-8D) TREH L T EKEF 4 HH L
7=, ML 2 HAP O AR d & iREIGABR IS L 7.
B2 HigicA s L, And Lz ALBREIC KD, &
BBV BIREEERA O£ Y, VW BREOR T
B AR Y720 50ml, Z7 77V AT L%
FIWCTHEFRME L 7. M 10 HRICBRA AL 2D O
AR R AR A, kP uYy s A REX & A X BT
L7,

4. BOWHLEOREEIIRIFTRRAOZE

BHRICIEER, 25°CDH 7 A T3EBE T4 18
(@ e /enY)) 23FARL, 9B 2/E747
U LEgHidA igsur) FEBSRBREFC HETL
HLZ ZhZFhOROEIAZ 1ML THELE AN
T3 AFy 28OH T (K 150ml) ITHREL, ThEh,
T4 TuZVAEIX, 4 3 a Ty FREXE L OEER
AL VBB & L=, BiER%O 7 v 7L 25°C Ol
FERIFERE (RH60~80%) PIZFEL, 5 #H (FERERKY 10
H) & 574 2 &2RERICHEL 72,

T4 TEINEREZA I 0T FABXOA , &
FUORBED A 212, L TBNZHETHBLEZVEBHK
HORFEEGEY | RS-0 2mHYE, =777V 27
L— & HOTHEBEEEL 2. BRIESX 20 KI8T - 7.
W BIREAERL -1 313, 25°C OIBEIC 18 HEEEHE
L2 IH(D L T 25°C DR HIERENTERL, &
7 BigicBR MY 72 ) O RARE A B 2 TE KX
THE L 7.
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1. BRACEY I HOFREREI FO-IILULH
BB B0 G BRED AT EERR
2002 FEEREE C 2002 EX LT U Y HAORKE SV &
Mo DIlRBRERTOE Oy HORERE DL,
T4 TOZNEMBE L, - BREIGTYE, 43 1N

Table 1. Difference in population density of Sogatella furcifera
between paddy fields with and without the application of
fipronil in 2002

No. of adults per hill (mean=SE)

Date p-value®
Field A® Field B®

June 27 0.01=0.01 0.2+0.05 <0.00

July 8 0.02+0.01 0.3+0.05 <0.001

?Field where fipronil was applied.

® Field where fipronil was not applied.

< Number of adults transformed to (X+0.5)" before analysis. Signifi-
cance was tested by Student’s #-test.

Table 2. Incidence of rice blast disease caused by Magnaporthe
grisea on rice plants in paddy fields where the occurrence of
Sogatella furcifera was regulated by fipronil

Date of inoculation No. of rice blast lesions per hill (mean+SE)

of M. grisea

Field A Field B
July 16 29.2+2.8 11.2+1.9
July 23 13.2+2.0 9.8+23

*Field where fipronil was applied.
® Field where fipronil was not applied.

hoxvuyy AOREEE, 6 H27 HOMAT 0258,
TASHOEHEETOIFETH >/ (Table ). LA LAHS,
T4 T L ENEL-ESATEcHA27THOAET
00158, 7 H8 HOFAA T0.0208L , KIS B LIt
BT nTFheGEI2 k-7 -RE, p<0.001)
(Table 1). 7=, HTH»TWEHBH, 74 7= iZxflL
TRSHEDKVWY vy a I/ L ERELTHAE (431
MMkt B A 6 A27 HFEETo.0188, 7H
g H#A# C0.0158, BB : 6 H27HAETOIH, 7H
SHHATO003FE). LAL, EvuyryhbldliEzH
43Dy AThdrefun s, ZORBHPEE
ERED O 7z,
WEBHEAATEELA4 XIZBT5, 440 184~
DOENE HORBEREIE, 7 H 16 HEMETIZHEBS A
T292ff, HEHB T11.21@, 7 H 23 HEME TS A A
13218, BB MISMHT, tPuyy HOREENS
NokfB B DA FORMEIL, tous v ARIFEAL
RELTWEh-72#E A DA FTORREEDEERIZD
%A -7z (ANOVA, F=21.6, p<0.001) (Table 2). &7z, 7
A 23 HigfD 1 FORMELL, 7 H 16 HEED 1 2D
kD HEIZ D~ -7 (ANOVA, F=143, p<0.01)
(Table 2).

2003 FEREE © 2003 FiZ LDy Y ADREEBEHEL
438707 FEAQL kh - =W TR, 1518
Whnporvayy ZOREKE7 A3 HOFAET 205,
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Table 3. Effect of imidacloprid on the population density of So-
gatella furcifera in paddy fields in 2003

No. of adults per hill (mean*SE)

Date Imidacloprid p-value
Applied Not applied
July 3 0.4%0.05 2.0*0.2 p<<0.0001
July 10 0.06=0.02 42%0.2 p<0.0001

Number of adults was transformed to (X+0.5)"? before analysis. Sig-
nificance was tested by Student’s t-test.

Table 4. Incidence of rice blast disease caused by Magnaporthe
grisea on rice plants in paddy fields where the occurrence of
Sogatella furcifera was regulated by imidacloprid

Rice blast lesions per hill (mean=*SE)

Replication Imidacloprid
Applied Not applied
Rep. 1 1.4%0.3 0.1+0.1
Rep. 2 2.8+0.9 0.5%+0.3

TRHI0HORBETIZEIY4200I2EL, 1 3420 Y F
WX TS, 7TAIHOFEKE T4, 7HI0HDOHAET
006 HTH 7= (Table 3). 4 I &2 17 ) FUMX DK
BT, WX ORBREE B L THEIC D S 572 (-
BIE, p<0.0001) (Table3). &7z, Y~vsra3aa/N4n4
2 1RG0 OREEE, TH3IHOFAE TR 340
7)) FAEEX, x$BEX & 12 0.00558, 7 A 10 HOBEET
B4 34 sa7) FABKXA 00258, HEEXA 0.04 56T
0, 4134 00F) FEFHLAZZ LIZKBRITHR
ELlkhol, L L, tPuy sy et 3L20%
HRIEFIIDLNEDTH -2, ZOFEE 4 ay P
BESRREhEh 7.

WEBRE A ATLERELZA RIBIT5, 4 53 184S
NOENE HOMBAFREIL, 1 342707 N
T2 DOORETZh T 14l LU 28 1A, WHRXT
BolfABLUo0slTHD, tPuwry 3ORERNE
2o 7K TORBEIL, 1 3407 ) PR L
BIT5EZDFEEEEIZY» D 572 (ANOVA, F=13.7,
p<0.001). —77, Rig (@3) BCIIRBI-AELEI
R¥ LN -7z (ANOVA, F=34, p>0.05) (Table4),

2. VAT AKERGETOESBICE T 506 LKA

DODAIEBEHRR

W BIRE A B L RSRIER S h BRI
REIX TIZ 1 HRE 720 24HTH 7Dz LT, o
U U AREX TR 27AEARELS TR, WEOMIZIZH
BuEhBHoN (-BRE, p<0.01) (Fig.1).
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Fig. 1. Incidence of rice blast disease caused by Magnaporthe
grisea on rice plants, to which Sogatella furcifera had previ-
ously been released. Standard bars (SB) indicate the mean
number of blast lesions per six plants, and vertical bars on the
SB indicate SE. Means accompanied by different letters are
significantly different at p<<0.005 (Student’s r-test).
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Fig. 2. Incidence of rice blast disease caused by Magnaporthe
grisea on rice plants, to which fiplonil or imidacloprid was ap-
plied. Standard bars (SB) indicate the mean number of blast le-
sions per six plants, and vertical bars on the SB indicate SE.
Means accompanied by same letters are not significantly dif-
ferent at p>0.05 (Tukey-Kramer test).

3. BOHEOREICRIFTHREFORE

T4 T NEzRFAIFa Y FEMLB LA 3,
BRUER QB L TN RV BREAEEL /-
BRI S h - BRI, 7+ 7o LK T
BM7-0 221, 41 38207 FAEXTIZ 24/, #
AlAMMEE L CoanwstBEX Tl 23 FE, LEXETHE
FZIZRBD 5 NLh 572 (Tukey-Kramer B7E, p>0.05) (Fig.
2).

4 7t

REFOHEICK - THEMIHE S h 2 RERD TR
THEMERIL B LVA, ZORTERC, i CEFIC
FERPIENRBHAL ORBORLIZHELEATWE T L
MR L 22iCOnTE, TR AL MR T
VALY, Hatcheretal. (1994) 1%, ENMRERIZX D, HNay
D—H G. viridula DR EXRZI =X XL R crispus B &
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VLY ) ¥ £ R obtusifolius 1=, U. rumicis \2& % W
BT3B AE I B Z L EHL IS LA, &
5IZBIBRERIZ XD . G viridula DBFIZKH->TT Y /¥
S E D U rumicis, R. rubella, V. rumicis \Z3$ 3 2 EHUPEH
FMINBZE AL MIZL7 (Hatcher and Paul, 2000) .
%7, Padgett et al. (1994) &, FEHNABRDOFER (Russin et
al, 1989a) %5 2 CEIGRER%FEMEL , soybean looper D
HHROBEIZEL 5T, &4 XD stem canker ¥ & U Calonec-
tria crotalariae \Z & 5 BIRBHRO R LKA T 5T L 2
HELTW5,

Kanno and Fujita (2003) 1%, ENRAEIZKD, £V oy
VHOMEERZT4 3 (@B e/ eAY) D, B
BT AIEMIMABFEEINL I L EFHENIILAE 2O
EHMER LYoy Y AOWHMEC L > THEEEI NS LE
Abh, 4 3AEMEOERBOLE LT Y AHBMEFL
FBATLEEMIIEEINLIEDTH 7.

AFRIZEWTIE, v v AP O KRR EELRAT
bdr747uNEzF4 3870 FEHWTEY D
YU AOREBEANAZBEBOA 3L, RRAELEL X
Mot Thbbtous v HOREENEH - -EHO
£ 3ERETZE, WThORERIZKOLTY, FHAIZL
FLAD7-BIEOA FOFHE NG B OERRIE S
e o7 (Table 2, 4). 2002 FF-DFRER TI3 AL D X
BALBIENTEL-1-8DD, HKEATHIRHOKE,
74 TuZ VREOREL & -BISREDEIC & DR
RIRMEBICE LB oz, —F, KA 2003
DORETIE, 434707 FOABOFRIZ KD RMEIC
g ENAD ORI, K8 (H¥) BTIRRRE
EMADOENLEN T, 2, HIAFENTOREDRHER,
ZhoOMBRANIZIEO S BIZx$ 3 EEORH RIS ®
WeEZ SN (Fig. 2). LT, BBEAFLEIZLD
oun Yy IOBEEAIY Fu— L URREICEITAEND
LHORBANRHBOXEL, kv oy Y HEEOXEITER
T2EDEELZONS, TOZEIR, EPOy U AEAS
BB LINE X B4 22T, B E b OEREAN
HEAEZIID A2 b8BT o60h5 (Fig 1).
LI_F #5582, Kanno and Fujita (2003) 2N THEZ
L7, evoyy 7ilitmEsnsi PcFEIh s E
W BIIHT B SIS, BHHCEOWTERAL T BT
EETRTEDEELZONS,

2003 i3V v FOFKEA 2002 4 & L TH
L< %<, 2003 FOREFALHE L RBICET 5LV
YU HOBEEHN, FRIZ X > TIRTFEORRA A L T
WELWEBRTOY Yy Yy HIDFEEE LASAETH - 7
(Table 1, 3). 2003 £ DORERTIE, 2002 FEDORBR L M
RLTEVLEDORMEIELL DL A->TED, BH
AIRLERIX 12 3513 BRBEEUE . 2002 FORERAF AWML T

EWERICB T A3RERIEE BAADIE, EVTaTy A
AR L 7= XIZ B AR A & Flal> Tz (Table 2, 4,
Fig. 1). Zhé g/, £vay sy 70omFIZL, #E0
BICKT AWML A RICHFE IR TNWBE L2/ S
EERTHBEELLONS, A, 2003 FiZVyvruIan
ADORERMZB7-DI24 I8 707 ) FEFHEBEL L,
Va3 AN AMREHRE L7 L
LMD, kvoyyhe kT 5L ZOBEBIZIERICK
<, RERAEMT S LTI XX s - Bbh 3.
72, 2002 EOREBRTIX, 7 H 23 HEMED 1 2 DR
27 A 16 HEREO A 2 ORMBED AR EL, 7
Hle HOBRL BT 5L, MBXOBMBIIITLAL
L Tnnolox LT, MERORMEEH 7H 23 H
BHEOA X2 TIRFEAUTIZRAS LT (Table 2). Th
2, TATHASS &5 EILEOERKEICH 20, KEK
EH» 5 AR BEHANOENIZE->TA FBEDENED
AT B AR A EIME AL B 5 22 T L AARADHEET
brrEarohs (ARG, 1951; fk, 1965).

nk, RFETIDERAERO A ARG L L, R
BANRBIC OWTORAEIIEEL kh -7k Thid, B
£, By 5OIBERARK (BRARNH) & 2o
DR & A PAE ORI R T 2 WEAOX AN A NETH
3-90Ths. LrLuhs, IBEEARMORBEIZ DN
Tid, ZOHEBRMMO A HZ X LDORPIZELBEDIEER
BRABETEH 570, 5k, EHREANFTHAEL TV
0y,
SEIOFETIE, 74 7oL X4 358207 PO
HHALHIZILD, BRNIIBEVLHSOREVHIRENS
ZERHE NI 57, Y ARBREO BRI A
OEWFAREFECE B REOEBRIZIOVLTE, REUICHKN
5 (1998) DWMEMH D, KoL, BFEIZEBVTHED
B AZEMICHEAEL, 747034 35807
FOAEMIEL, BOEHOMREITDE L - 2EH TR
WAL BELNERTABUREHO ML, R 72 A
FOEERICETAHETIE, FLBOREFHELE
ERIZMIA I N -2 h, RAOFEERER,» SHETS
L BRAMEIC A oy Y hOBEENELINASHh
s, ARREIRZLEHHFWAM»FE I L
Mol TR heELIOND,

rouy sy HOWHINEIZL > THEEIRIEEHIC
S BEPIZOVLTE, AWM FIcBT 2 EVNEHE &
Cevuyy hORTEBOMME IR L Z/RKD, €
vawy hORERBLEVEXIZEN S D ORAE D
ShElRAROh (B¥S, 2002). kPuyrak
FUHEWL HOREHEMBAROBENE L IIEVEWT
L, HEWLBOREIZEREMNERZZLDETIHRA L
TRARD > TNWAILAEE TSI L, U IZENT
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Loy AORENRECNEEOREAIFIL T 5 L W& Hatcher, P. E., N. D. Paul, P. G. Ayres and J. B. Whittaker (1994) Inter-

FHT A0k, RETmERA B L ERBOATEAR ST actions between Rumex spp., herbivores and a rust fungus: Gastro-
BB, KR TIEZ DBl AT AR ME S N Pphysa viridula grazing reduces subsequent infection by Uromyces
n rumicis. Funct. Ecol. 8: 265-272.

JUINRE T O e ARl e (6 H HHIREAE) T , evwE Hayashi, N., I. Ando and T. Imbe (1998) Identification of a new resist-
VY A SRS AR S TRY = v b KL= F > TH ance gene to a Chinese blast fungus isolate in the Japanese rice cul-

FEIKkBE& DK T 248, 8 AANZIZEBEEMETT 3. tivar Aichi Asahi. Phytopathology 88: 822-827.

RKDEH (6 HTAI~7 Aha) 34 20T 2Micd BEBEE (1992) HKHEUC BT 310 0y v 2RO BED R
BR, FIOHDA ZADET Ty Y HIC kBRI LB, KEPIPITE 46: 206-208. [litomi, A. (1992) Population
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