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Y~ 71 3 351 Nephotettix cincticeps (Uhler) 1
# A H (Hemiptera) = 2731 %} (Cicadellidae)
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<, FHLEMICCNETI VHEOBEWIRENT
EL X9 hol. AWIETHE L/HBELL, it
KOMEFNZOWTHB L 2bDERKLIIRT. 2
WEER IR & LoBERL, A A OfEE L v
TOHEZFH LM CIREL L2 LITKERE
BTHDDH., REOBHIZLY, LEBLOMAEEM
2BV B PO BIEET R 0 (K 4), HHUHEA
AMEE O ER 2 E, 5 O IEMEICAT ) T LAY
REE 2o 7.

®1 Y7o IanS FEERERELZDREMHOERYE, REMESLUVREDAS

b b wisr ERND e RO S

St L b piEESE  7H 4H v + K

St L b vkt 7H 5 H " . B8 - gk (1978)
e 4 PR St EAE 7H 5H + - R - 2k (1978)
e ) A A 70~100H 3~5H - + FREF - 42 (1978)
PR Al 7H 1~2H : - G - 8 (1981)°
+ O RRGEN.
£ MUET (7272 LBUERGEEIZRY).

CHREART

M V<O EREREEMET S/ 17547

HEPUIE i A A& R L 7 5 B BRI & fE L3 % 15
A0l RKERMELE LT, KUz s
BHINA T E A THFEELEIUEDSHIELTCLES &
EMBITOENDL. NAF I A THEFIZLBIEPIHED
FIEEZ B C72D121d, ERONA F 5 4 THFEET
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INAF 5 A4 THEZEDOWREME X MG T 5720, #HE D
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T/, ERIZL o TRONINA F 5 4 TOMENR
DAL S 2T B 720, PSS X OHHT
MBI TR IS O W IR R E R fT o 72, &
SIS, NA F 7 A T OB AH 63 B ndEk &
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HiClx, A5 A TOEGEREFEICERT D L 0
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I /N £ Nephotettix virescens Distant T 1%, EPLIE
f# Pankhari 203 R IR 42 # I WWTNA F ¥ 4 T #
WHTOI, TNOHEDOMBEIZBNTNA & 4 75
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L a7 kAR g 2 AT o 7z
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V=713 3N A1 1993 4F 10 A 2k B
BN OB CIREL, AR oFEIcHE UsEiR

25T, 16 - s OHESBT T, vv
o g angEptEETEFC 20 ARETH
LHABOFEH LEICL > TERFATLI-LDOEH
RVAS

(2) #HEmiE

fstimfEe (£2) \RLAZ vy~ Zuaand
BRO 72 OORPIENE L LT, Vi 164 5, VEiE
182 %5, B PL6, HHEES S, HiE6 5, K
ffE e L CHARIEZ Wiz, N4+ 5 A4 7o
EPEOREICIE, BIKICHW LR e ML X O
IR 24, KEiHBEREARZE 25 (LT, FiEE25),
HE 10575, FHI80 77, B L BT HRIEMED
Pe-bi-hun, Tadukan, Rantaj-emas 2 % fi\ 7.

() EMMEREEMET 5/ 14424 TD#ER

TIAF v 7T —L (EHFEIOmm, EI22
mm) (ZEESEEEE 60 ml & AL, KTTHSMESE
722, BE3HBEOA 2% 30ml (K 600 Fi)
BHELZ 255 CHAUTCT4HMER L 2RIy
~r7agdanNfoffE: LT L7. Zovry—L
W27 MY T—ATHAEL 3 7o 72 e
aes (EE85cm, m315cm) #7588, 5k
I DY < 713 a3 4 1#%hd 150 ~ 200
SHA A L7, SRR E LCh HEICRH L, T
b L 72k % B2 O[] DR A A mnfli 2 1CRE L
TRRIPL, 5 N7z kIAR TR UK % fikie L 7z
DX ITEIR S N R, FEREILERICH W
7oA A4S IS & T T 182 B R A ) [

R2 NAF 24 TEBEBLUMEMREICAV-RIE RFELEEEGFRRMAES LU OERMEEET

it R TR A WU AT SRk
H A EHERET 2 L
IR 24 Grhl International Rice Research Institute (1972)*®
ik 2 5 Pe-bi-hun Grhl &5 (1985)%
HrE 105 & HiEE 2 5 Grhl RS~ & — (1995)%
Vi 164 5 C203-1 R B & — (1995)
TG 182 5 iR 5 Grh2 Takita and Nishiyama (1989)™*"
MH PL6 Tadukan Y ANFR S (1980)7°
51 80 5 Rantaj-emas 2 Grh3(t)° fk 5 (1989)%Y
HRER 5 5 C203-1 Grh2, Grhd /NP 5 (1986)
iR 6 5 Lepe dumai Grh2, Grhd FEEF 5 (1987)
1995 fEBULE.

> Grh3(t) R T-RL 5 YRSk (tentative) TH DT L 2R
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L7 ORi e [ HARRHRACRA) & L7z

4) HBRRFHEME L UPEE

FEPA R O L HEEE M B L O RO Z L%
AET B0, UTOX) R EFRBREET-
c BIEEBRTHOW L0 EFE—MHEO A R3FH L
WaFROFETHE LTH 27 72720, HiEE
v —L4720 15ml (F300F) & L7 fFH
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W L, SEF150 BHIC O WCERER L 7. FEILER] &
LC5 HEIZH L, BT % £ CTRHE L7-.
THLERIEE =2 SH) L, TPULER S L O
b coMMAEAMAE L. THERIZ 1 AZRN7
D OFY RS, 3EE LT

(5) NAAZA TDREMERRTE

BAR % M) IR L 72 45 R O HEPUIE AR L RS 0
EWEZRET L7290, FHLEHES L OERE ©
Ao 7. FMLEMEL BMEICHWA A &M
HOFHLE 1A 2%FEH) 2K05ml DA -7
B (H£18cm, B 18cm) IZAN, 5fL8HE
BN DY <2713 a8 1 1H%hm 5 8% i L,
ThNO Y IT—-ATESREHTHRE LA 1M
FEICOX 10RO AFEM L HE L R
(X 25C, 16 KB - 8 EME O H RS TICHE &,
T 4 H 12 2 W% £ CRE L EEEE AL,
B BRI 2 2 SR OEIE S 2 FHELEF F K
Wiz, B, ERNA S A TET 8 R
K0 R L 72V 164 5 B PGRAE,  THilE 182 5 E R
ft, BT PL 6 BICRIICIA T, BHI80 5, HE
105 77, IR 24 %\ ClAlkRZ 75T 12 AL B8
WEATSTRRIZOVTHTEL 2. MEXITH- 72
a AR, EPGEER TR 72 R & O BE T RETR
i 9 H C203-1 B & UF Lepe dumai % B\ 724513
WFETH 5.

e e 3 b e R S BRI N O T35 |2 H AR, Hp
E 105 7, T 182 7%, BIH PL 6, 254180 7%, H
BEEE 5 5% 1997 4E 5 H 16 HIZRAE L, 184745 L
oA xEHG 8 A 17 H (GBI ~ HF)
WA A O FAZEOHEZ 15em 1) LY, 7K 3 ml
AN RERE AN, 15 LN BB & i ¢
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WA YR 7T aNA ZBPGRAEO 1SN H 10 5
L, 4 HEO 2B ERZ AL L 72 REIX
1 dhfElCD & 5 KAEfT - 7-.

(6) EHMHERIEDOX ILERE

BOENTNA K & A TOWPUE SRR 2 InE
P2 & HEH S 5 IRPUMEE (5T 0 B a8 A3 EE R 0 &
Bl oTnZ ehs, I EE T ORE % i)
Hh7zo, WhE25, R PL6, EHI80FD3
an ] C2CHC LR VLM 2 17 o 72, LA ',
B PL 6 x ZH180 7, PABPL 6 x kL2 53
FOEME 7 x 25 & L7z, Syt
DB X > THES N7 F, MR L 285 K2 5
307 A D A ATEF-ZHEE L, 2ZEH DA K IZo0n
T LS & MR HEECHFE M LEiME % 17y, Tamura
et al.™® O JFEIZHE LT 2 HENERD40% LT O A
AMER % BT, 60% LI E o> 1 B % e & )
% L 72. Kobayashi® # X OVt @ oo J7 123 10,
P & DA AR DFEEDEE2515: 1T
HiUE, RRPRFEALIIERRZBETFE2ET S LH
WLz F7e, B2t A MEEOFEELRD Hih
U, W UEETEICERY 5 #ET 2L - T
FERLEN TS EHERI L7z, BIR PL 6 X %4180 75
DOFEHARITOWTIL 2 KIEFT - 72,

(1) #rEtigasE

7% AL 0 L) 3 F W o T 1 Tukey-
Kramer D% HHLEMIE (p < 0.05) &7z, £i%
AR OTUL, FWLEREL L OEREICL S
B BPCRE OB SRR L0 B ML, SRR
ZHat% Tukey DL HEILEME (p < 0.05) %17-72.
XFALPERE T, B MEEERNIC DWW Cp? 412 &
L EBEORE (p>0.05) TiT-572.

3) #@ER

(1) ENHEREZMET 5/ 1124 TDER
INAFE A T ORI E 2RI IR L7z Tl
164 5, Wi 1825, BB PL6 CHEILEITH 2 &
(2 &, 8 AR HITIZ ISR 94% DL 1 o R A%
Sz, —7, WEHES SIS LR, FRE 6
(25 3 AR LE 75 2 L R 2 155 2 LA TE R
Mmolzize, FFEHRIEL7.
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£33 YT O0IaNMEBHNRES I TBEERBICE T 2B REHADTLE

T (%)
wn il / AL 2 3 5 7 8
SN 95.0(300)  95.7(300) 89.3(300) 94.0 (300) 96.7 (150) 97.3 (150)  93.3 (150)  90.0 (150)
Vi 164 75 90.3(300)  93.3(300) 93.3(300) 88.3(300) 90.0(150) 87.3(150) 89.3 (150) 97.3 (150)
Po i 182 5 88.3(300)  83.7(300) 85.7(300) 84.0(300) 84.7(150) 90.7 (150)  88.0 (150) 97.3 (150)
M # PL6 37.8(1300)  69.6 (500) 74.2(589) 74.0 (300) 88.0(150) 88.0 (150)  89.3 (150)  94.0 (150)
iR 5 5 0.4 (1900)
iR 65 7.9 (1900)  41.3(189)  26.1(69)

71y AN OEAEIE 1 EL R OB E R

®4UITOIANAONAF S A TERZHOBERICE T2 REFHM & PLE

B

iR

HEFEEHM (H,

Pl + FRAERE )*

i

i

Ra ez
(% + Feaass )

H AR
Vi 164 5
Vi 182 5
B PL 6
HEE RS
HEEER 6

19.8 = 0.1(68)a
22.9 £ 0.3(70)b
23.8 = 0.3(64)b
33.2 * 0.4(52)c

(0)
34.0 £ 0.8(11)c

18.4 = 0.1(71)a
20.8 = 0.2(62)b
21.7 = 0.3(62)b
29.3 * 0.5(45)c
32.0(1)
33.1 £ 0.709d

92.7 = 0.7a
88.0 + 2.3a
84.0 = 4.2a
64.7 £ 4.4b
0.7 £ 0.7c
13.3 £ 2.7c

H ARG
VG 164 5
PG 182 &
B PL 6

20.5 * 0.1(68)a
22.8 £ 0.2(71)b
24.9 * 0.3(61)c
29.6 = 0.3(61)d

18.9 * 0.1(71)a
20.9 = 0.2(64)b
23.0 = 0.3(56)c
26.7 = 0.3(45)d

92.7 * 1.8a
90.0 *+ 3.5a
78.0 = 6.4a
70.7 * 4.1a

H A<M
VGl 164 5
VaHE 182 5
BI PL 6

18.5 * 0.1(68)a
20.5 = 0.2(85)b
20.5 = 0.2(78)b
21.1 = 0.4(65)b

17.5 £ 0.1(71)a
19.1 * 0.2(54)b
18.8 * 0.2(56)b
19.0 = 0.3(57)b

92.7 * 1.3a
93.3 * 4.8a
89.3 * 2.4a
81.3 + 3.3a

H A I
Vi 164 75
Vi 182 &
A% PL 6

19.1 * 0.1(90)a
19.8 * 0.2(82)a
21.3 = 0.3(76)b
19.4 * 0.2(50)a

17.9 * 0.1(54)a
18.4 * 0.2(42)a
18.9 * 0.2(53)a
18.0 = 0.1(75)a

96.0 = 2.3a
82.7 £ 3.7a
86.0 = 3.1a
83.3 * 4.4a

H A I
TGl 164 5
Vi 182 &
B PL 6

19.4 * 0.1(87)a
19.3 * 0.1(92)a
19.5 * 0.1(73)a
19.0 £ 0.1(71)a

17.8 * 0.1(57)a
17.9 * 0.1(39)a
18.2 * 0.1(64)a
17.8 £ 0.1(71)a

95.3 * 2.7a
873 = 2.7a
92.0 * 0.0a
94.7 * 2.4a

H A I
Vi 164 5
Vi 182 &
B PL 6

19.3 * 0.1(59)a
19.4 = 0.191)a
19.4 * 0.1(86)a
19.1 * 0.1(66)a

18.0 * 0.1(74)a
18.0 = 0.2(47)a
18.1 * 0.1(54)a
17.7 £ 0.1(72)a

88.7 £ 2.9a
92.0 £ 1.2a
94.0 = 1.2a
92.0 *+ 4.6a

7y AN OB E RS,
Al =PI AT B AT DM F 7213 ML B TEFERT I Tukey-Kramer O£ BEIEMEIZ L A EEDN LW L 2RT

(b > 0.05).

PR — SR AT A AR B TR I I IE RS B Tukey O % BILEMSE IS L 2 HEEDS W L EART

(> 0.05).
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(2) HREBFHEE L VUPEER
WHRFEFHIRIC & 2 BERAHACO L R & T L
TRANIR L7z VElE 164 5 EPCRIT S X O iR
182 FEPCRAL TIE, 55 1 #AH 1213 B ARRREAR
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B 5 5B RSB L OB R 6 5 R T,

hE1055 2k R #H

100 -2 @ a a
50
0
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0
1805 HE ik R
a a a
100 r
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0
[ER: N AR G
100 @
50
b be bc bc be
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0 1 1= I R | 2|
e oo oo ooe op S o ogeoe 5§
L N & = o v © & x @
¥ x 8 © o O © T S 8
m—_ﬂﬂﬁ,—,-meuﬂhﬁﬁlﬁ-_ave
Hog gl w8 P
FHEEBE™S & &Fa g
&

5 HFHLEREICLVABRLEY SOOI NS ERRHEDOS KRBT 2 MEN
[ — 3307 B SRR BV TR E 32 14 Tukey D2 EILENGEIC X 2B HEN VI L4

A9 (p>0.05).
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6 EREICIYFAERLEZYTIOIaNASBIRRMOA RRIEITHT 2MEMHE

] —FE SIS

51 AR TIMERSIZFNFN07% B L 1U713.3% &
o7z,

B) NAF B A TORIEMEHERTE
VX703 AN BYGRIED A A ah 0 S 2
HLEBEOMRZ (M5) 1Rl #AEL7Z6
M OBEPCRIET N TT, TNENELEIT o720

FEC 2 ELERDE L, NSRS LinEN
L7z, IR 24 PR B L O E 105 5% HGR

MTIX, IR24, HE105 %5, HEEE 25 T2 HH
ERPE P o 72D, FEHE 2 5ORAKRTH % Pe-bi-
hun X°Z OO IRFLIE b FE TIK 22 - 72, PHifE 164
FIRPCRM B £ O HE 182 TR RARIE, Vi 164
5, VUi 182 5 C 2 WP ERE <, HAM L O

1Z Tukey D% EHEBIEIZ L 2 HEAEDS RV L ERT (p > 0.05).

WCAEBENPROON o Tz, —F, Tl 182 50
BARTH 2 i 55Tl 2 BMENERDEK D - 72
FI PL 6 :#IKAMB & U»;z%n 80 TEHRATIL, B
HPL6, FHIS 5 T2hiFlERNE L, BMHEPL
6 O AR TH % Tadukan fwﬁu 80 T DHATH %
Rantaj-emas 2 |2 BV T b 44.0 ~ 64.0% DEZE 7R L
72, WINORPRED FRRES 5B LR
FCE 2 W ELERPR OMEEEZ RS Bh o 7.
EMREORRELY (X6) 1R L7z ZFRPICRHIE
ZNEIER ZAT o 7P T 2 i ELESRDE
<, BR800 HHEILAMIIBAE PL 6 T HWEHZE IR
L7-. HARBHARK CIX, 7182 5 T 2 kil
FEEDYT78.0% &\ A3xt B AR O H AR 0 94.0 %
EHARD LR FRENROONT:. —F, W
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U 182 5 AR GRAE T ULV 182 5 O 2 W :E 1%
90.0% & &<, HAREOMICHEEN Zh o7z,
HEEEE 5 513 T OEPCRH T 2 iELEZER AR
ol EMEOR R, VHilE 182 5 CEILED
SR o 72b 00, FHLUEHE & IR L
ol

(4) #EHRMEREOXILIERTE

PASE/ANE = DA (111K T ¥ 1 A i oo’ L DAl O
MEFESE I BT IR O R R 2 (385) 1R
L7-. BIRPLG6 & M 80 5D F, MfE4 M T,
FTRTCOMEEI;IEPUEEZ R L2205, BIRPL6
EES0 By v u g anNA WL, F U
EFICER SN TwD LR S/ BHEPL6 &
R 25, B0 5L HEE 2 5L O F, MifEE
MICld, Pl & & o A MEAE»TEEL, 15:
1 OGEELIEA L7z, SoZehs, mihfEidz
NENRL 2 1 BEEETFERO LIS 2
NOEOKENLS, HHE 25Oy~ 703 a1k
PUVEIZBISE PL 6 551 80 5 DRI & 13 R 7% 5 &
ETFICE > THREN TS LRI S 7.

4) B

VA ANADINAF A TIZONT, %
JI - e 0 3 HE R S L ST, AR R IR T
5 ONZAIER L R T O ISR A B CId IR 24 T
BHCRRABFFWETH ), ANERET, il
VLRI, #ri i BB, BRSO H s AR
TIERRBAEIAEETH S Z L /R L7z, Takita
and Nishiyama™" (3 57 T OB 2 VTN A F
¥ A4 TOVER 2 A, T 42 5 F 72130 182 7
THET LR MEE. AR T, LEfED Y
~ 70 = 3N A EREE R I CRPTE S R TR k Z
TV, VHdE 164 7, ThiE 182 75, BAW PL6 L CHAH -

# 155 (2010.11)

BEGETRE 2 R H N2 (363, L), Tz kg,
BT ORI BT D IR AR 2 T %
BEBRPGEETHI LR LTS, 2F 0, Lk
O H CTHPUME R A 358 U228, IKPutkanfd
AMESTHNAF 5 A THEEL, EWIE T
LUREME A RIE L CTwD. —, TRESSBLY
HEHR 6 S ICOWTIIBIE L THE - HiETRE % R
MITEK SN TBET, N+ A THEREOTReME
IZDoWTIE, BREME - BEEHEeT Y, 4%
Bt 2 59 5.

RIFFEH B, BPCRR OGNSR 3 5 N
PEIZ DV TUEHGRE B TRz & 9 2 inEN S %
AT ZEDBHL2IIRD, IR 24 FIRHRHE L O
[ 105 5 #BPCRAE, TUHE 164 5 RPCRAEB L OV
182 5 R, BI PL 6 BIUGRME & OVF 41 80
FERRHED 3 OD TV — T st (5,
X6). ZDLH)BNAFFATOMEIMEED
BiE, WS EZEFOEVICEZDDOTHY, T
TEMPBNAF I A TERCTA A OEPEEIET
rHBICELEEZONSL. LT, BERKO M
INENE & P O RA § 2 P& R T & O
FRIZOWTELET 5.

IR 24 #HPRHAL B & OHE 105 5 #ILA ML, IR
24, WE105 5B L O EEE 2 S I2E W INESEZ R
T Enn, IO OPUESEILE CIEHUE SR
FERAEL TR EEZOND. F72, IR 24 %k
FAE R E 105 5 E BRI H B 2 5ORARTH
% Pe-bi-hun (£2) #NETE o722 06 (K
5), Pe-bi-hun (% IR 24 W L 2 525 E T 4 #(n
F2TFTRL, EHIHLBERTFERAEL TS L
el S b, 2, Pe-bi-hun 12 1& 2 1 o 8 4 i
T ARG LTE Y, IR 24 13 Pe-bi-hun H3k D 1 1
DEBELETEZHRAELTVLIHE P, L1
BEHHEET R TH 2 EE 25 @ oikbitkiEis

RO UTTOIaNAEAMRIEF, XBHEESHA DB

BREAL A e 5 HARESTBELL Pk p
Pk Bt (B )
BB PL6 X EHI80 5 285 1:0
307 1:0
I PL6 x HfLE 25 279 15:1 2.02 0.16
FH180 7 X HBER 25 266 15:1 1.44 0.23
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T Grhl 75, IR 24 OIPUAEIR T & [F] CEIRFHELS
HHHE P L —FKT 5.

HEEE S S id 2 O EIZ I L o TS
NTHH @Y INOHEEET Gh2 & Grhd 137
NENA D11 Jefafh & 6 3 Gefofk I s+
% @ F e P 182 X PR 5 B RO E
ETF G2 ZHAE LTS W8 oz ths, K
W7 TR S N723 A F & A T 164 5 BR M S
Vi 182 5 #BPCRAI, WPUEEE T Grh2 OIEH
TAHMPUEERZITHHET I LI E D) G182 75
TOREDVUREIZ R 57255, b ) — D OB MEEE
T Grhd DVERIC L )RR S SIENETE 2 ho
7meEzZoND (M5, X6). EHRMO MAENE
G, B X O 164 5 & F 8 5 5 ORARDE L
C203-1 THhoHZ Ehnb (F£2), MilE164 5DRHAE
T AEPIEBE RT3V 182 5 L R L Grh2 Th 5
EEZEZHNDD, KALMER RFLP ¥ — 7 — 12 &
5 BIZ T OB ETHERT 2LERH L. B,
TERGE TIIVHHE 182 512 BT 5 2 MELERN & DR
MThmopo/zh (K6), LM 182 5 Dk
BT D Grh2 DVEADPARELETH ) OB T
247 o 72 O T il 182 5 ORI GG 25 72720
LEZOLNS.

BISR PL 6 :EHCRAIE, A1 80 5B R M & [FAk
OMEMEEOILE R L2 Eh 5, BB PL6
&A1 80 H S[E — DIRPUEBIZ T L TH D,
] 105 5 R BEE 2 5, THifE 182 5 ORA § 2 T
BB 3R 5 2 &R S L7z, Takita and
Nishiyama™" (%, %5180 5 ORARTH 2 EH 42 5
THRBWRE Yy ~ 2703 a1 Z%»S, BHE PL 6
PP CThRTFRE2 S TOAEFRENE L, HRE2
FEEMAR TSNV TICGE L. SEhREE
2 FHE 80 F R PL 6 & [ UEfn T TH
HZEERETLLEDTHY, AWFETES NL/-HE
RERLDL, 22T, IS 3MEORET 5
PEEIE T OBREI S 202§ 5 7oR T HERE %
1o 7oA 8, 25 80 5 OIKPTMEE = T IXRIH PL 6
EH UERTEICESE L, iR 2 5 OIPuE#Ez
TR D LM S NI (K5). BHIS 5DOMRE
T B IEPUHEEIE T Grh3(t) 134 A D5 6 Jetufk 112
JESE L ) b 2 B o E I3 ES 5 detafR 12
FET2HE DL, RFRICBVTHSL N
L FBRICEM 80 5 & PR 2 5 OB #IE T

WE L EHEN & A, Takita and Nishiyama™® 7%
MW7z BT OMAEEIIE, IR24 PP RE2 574
PR T Gl *RET A EE INETE 5
BED% <& FN PV B 42 5 CTRIRL 725D
Grhl % R 3 % O MEEAKOE G 255 < Ir7z
NTWiz7z0, KBFGE TR L 72850 & 570 HAER
27 o 72T REMEDS D 5 .

ILFDODERTH LAY T ¥ NI Mayetiola
destrustor (Say) (Diptera: Cecidomyiidae) T (&, K
ML NET LN F 54 T arFafEE o
W12 gene for gene system " 2%ERe 5, IEKPT
MmfEORET 2EET L, N+ 54 TomEN
BIZT ORICERD I ST B0 $ 72
5 IAFOANTT UNTIIT AP I
—OEERET BIZIEH3, He L), N7 v
INID T L FIIX T B i N E S L H— O SRR
T (WH3", vH6 %2 &) IZXk o TR S, EM
BWIET oHS ZFoAY 7 vz, KPEis T
H3 #RAE$ 53 L4FmMEEMETE LA H6 &
AT HMHEIIMETE 2V RS OEETIE
WIZHERITIN L TIPSR SN b, P E
AT AT, WHREEEFENA T 4 TOR
IBEOMEBREFIHT L Z L1280 1 2Pt
BIE TR A HEET 5 FEEAREN ST B G345,
YU I aANA DOINA F 5 AT O GEINEE O
ERFRIEIAHTH 553, WPEMAEIKT§ 231 4
A TORMIAMEIIRENDL Z &b, 1 4D
PUEER T E RO M EEER T2 1A 1 OFFSR
FIRTIGBAPRDSEAE L, Wk FESEHTE 2 &%
ZoN5D. AHEIZBWTERTE S N2 R/,
T & 2 PUPE iR O FE O IPUPEE R F I0IE S
, IR ET Grhl % INE T & 5 Rt % Biotype
1, Grh2 & %\ % Grh3(t) % NETE 2 /it k2
Z 1 Biotype 2, Biotype3 & #H 72 (F£6). 5%,
BEROBPEER T2 INES 2 /B L7256
TYH, METLZHEIEER IS ST, L
Grhl & Grh2 % & $ % %% & Biotype 1, 2, Grh2
& Grh3(t) T hNEd 5 A4S Biotype 2, 3 & #EEIAYH]
RECHDH. RIFEIZBWTA ADORAET LEPu#E
ZFENA T84 TOMENE L OBFRIEHINT
TEIZED, NAF I A TIEITRIS LR
ORI, KIS ORE § 4 K& a7 o
e, I OEIUERIE T ORREFEAOFI I E
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£6 YT OIaNADONAF L4 TOEREREICHT ZRIG
SRR PRI
mn A KRR T Biotype 1 Biotype 2 Biotype 3
HAK; IR24  E105% VidE 164 SVHHE182 %5  PBABIPL6 M 80 5
H 2K EhutEm L+ + + + + + +
IR 24 Grhl - + + - - _ _
HEEEE 2 5 Grhl - + 4 _ _ _ B
HE 105 & Grhl - + + - - _ _
Pe-bi-hun Grhl + X - - - — - _ _
VG 164 5 Grh2 - - - + - _
TH i 182 5 Grh2 - - - + _ _
R 5 Grh2, Grh4 - - - - - _ _
R 6 Grh2, Grh4 - - - - _ _ _
PIH PL 6 Grh3 - - - - - 4
5180 7 Grh3 - - - - - n
+ L INE AR,
— O MEEAE .
ZbNA5. =703 a5 OINEENEETLOEIED LW

V=7 u g anNg PR A OEBRHHICE -
CTEBL, WH20 HATICHUAER DS @720 K
T4 2 FEH LI 2 0 TRIEZ 1T - 722513,
A 2O LI & DRI ~ B oW 5 T2
NZNRI % AT o 72 SR L TINESE DS E H o 72
(M5 M6). 2oz &id, WHMELEZNEST S
INAF 5 A THA 2 OAF I &M% 8@ L]
RECHDH I LEREL TS, RIFFEICB W THER
EWNTERZAT o TR RDERORELTREID 9 %
F=AE LTI CIEEHTER2WEEZ LN
B, WA KX I A TEFEDOUREVEIZ DWW TIXFE L X
W COMFDLETH 5.

2. NAAZA4ATOMEHES LK UVUAEE
DR
D XC®HIC
EHEA A AR T B INEEE o 72N ¥
A T OFEEL, FEHN T 2 IPUIE D FEE & FERIZ,
Y OIS & A D ENTE DL, FEFHERPR I
&SR & AR TATE g 7 V2B LIS S
RWIGEDH 2 O [ U &) ISP IR 5
HIMEEOERICT A N EES 251, KPR
WINEEEFORMDS, IMEMEL R VWAL
NCHDEMENTTREEDNH 5. COWGE, HEIC
B rioOO—F7—2arhEilEoT, vV

EBIEEXE L2 ENTEALETFHENS, Lz o
T, N A5 A TEOEFG LR E ZORE
EHONMITLEIEE, N F YA TEEIIHT S
MR EHT H ECHEERERE 2D, £ TRET
&, PSR INETE A5y v u g 3N, R
2oV, PIEIE T 2 Feo Al & F7 72 720 v il
FCTORE LT 2 HEERITo /. F2, K
PUMESHE B2 BT 2y <70 3 2N, RO E
TOEEIZOWTHLNIT L7290, 4 MEI ST
LTRSS L2 HEEHR R & % i L 72,

2) MHBEELUAE

(1) #HERER

VY713 334131993 4F 10 Hizdbke BB
BN OKHBEY CRE L, BARD ok d
K TRAREEF L7R/# (DT, Biotype 0) B LT
PEPUIE AR TR 2 AT R L 723K A o 5
Fife e a7z SRPUPE s AN E R A1 R E] 105
Vi 182 5 d 5 W I 80 5 LT 20
UL E#ER & felT 7212, ThehomfE TRAHE
LTWABRKTHL, 22Tl HE 1055, WHilF
182 5 & H W IEEH 80 7 TEIK L 72 hfkt & €€
11 Biotype 1, Biotype 2, Biotype 3 & If:.5. R H D
BB L ORBEIETRT25C, 16 BB — 8 K
BOHESRET TITo72.
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(2) #HEmE

v ruaaang il EafEe LC, KhuikEx
T Grhl %A AHE 1055, G2 AT 51
182 77, Grh3(t) % PRA 3 2 Z 5180 7 & H 7z,
T/, vxruaangifGtkERFERE L v
il & L C HARKE & vz,

Q) YHRRBFHME L VERFE

BAFEOWPUE T FIC BT 2 BEF 2L
726, PUHE T E 105 5, T 182 5, FAI
80 %7122\ T Biotype 0 B & "2 LZ N D i dE Dl
% 2 CTdH 5 Biotype 1, Biotype 2, Biotype 3 %
WCTLLT ORERE 1T 72,

K05ml DA - EE (£18em, K11
cm) 2% AR LT Z 2 KAN, SHMLE
Bov~raaang 1iis 1 EkE L7 3F
H L oS X E A E L€ 3 HMRE TV, el
ILECHE LA ML OO, THLR % R
L, SHRoOFEEMM B L OEFERLRD. Kb
IO X 1Tl 50 BH 2 fIEl L7z, 72, |pitk
BET2E- 2R TH D HARRIZB W THINE
SHEB £ O Biotype 0 & W TR 2 17 - 72, #ABR
FHx bRt L FkECH - 72,

(4) RBEOENHS LI VEFEH
% AR OB AR F 2B 2 B RO EIIE X
CEFHBERRS 720, HIE 105 75, Pl 182 7,
1 80 512D\ T Biotype 0 B X N2 olnE
S5 T d 5 Biotype 1, Biotype 2, Biotype 3 & H \»
TUTOREEZFT-72. 7K 0.5 ml DK - 72 5B 12

2EMOA XIFW LT Z 2 KAN, TULEZO Y~
703 3N A FHRERE 1A R L7 E 0BRSS
T 5 FT24 FEMBICHFEN LI 235 L7z, M
A L72a0E, S Lo A iesk L,

TUL3 B EZ®E L -2 18EmL 7z, ) L
TS L CREIN R A L. SRRSO XM

e 30 ) &2 (A L7248, Wit 24 RER AN BCR A3
R L7 a3ttt oyt L7z, 72, Sl
AR B AT o 72 ML EEIH AT I O FR AR G2 &
A LEFHBOATTAE L. 72, HAFIZE
W RBRIC & N E SR B L O Biotype 0 % HIW T,
B DRI & O H B R R

(5) RBROEBZEH P OESE

SRR O IRPUE A 2> © O Rl T = % L
5720, HE 10575, TUilE182 &, K80 Il
2\ Biotype 0 B &L N ENENOINMERMKLTH 5
Biotype 1, Biotype 2, Biotype 3 % Fi\» T H #& HEit:
Y ofEEx e L7z R IC 2 o 1 A3
LEf% 2 RE K05 ml # A, JULEEDOY <
a3 aNA MR H 2 1SR L 3 H Bt S w72
ZOBRBHBLOA XM LE 2 L, HERE
DONEY % ZEEKTTTWTHEILL, 2.0 ml DER
WCHHE L Do aEEE Lz, SfEE0REIR
7 YA K B ERE Y 2 s SRR
0.3mliZ, 7 AH 100 mg %% 75%HiER 130 ml
WZEN LT A yl#E3ml 2Nz, Ik
BB C 0 gEMmE L 2Bk THE L, HE
620 nm TWOLEZMIE L, &Et 7V a— R
Bl LRk, KmfEico XM 10 56 % fit

L7

F 7,

HARHS 12 5\ TR SN E Rt B

x1 BERMEREICETSYTI 0N RO RFKFHME EFE

s s SIRFEEEYM (0, P9l + fEkiss )
?&j@lﬁfuﬁé gwyugastRE - ks
(PRI ) (%) i3 i3
FE 105 75 Biotype 0 0 — ©0) — 0)
(Grh1) Biotype 1 96.0 18.8 + 0.1 (23) 17.5 + 0.2 (25)
5 182 5 Biotype 0 12.0 23.7 = 0.8 (6) — 0
(Grh2) Biotype 2 94.0 18.1 + 0.1 (25) 17.0 = 0.1 (22)
51 80 & Biotype 0 4.0 45.0 )} 26.0 1
(Grh3(®)) Biotype 3 98.0 185 + 0.2 (31) 17.2 + 0.2 (18)

71y ANOERR R E THRE LR e R
P—IEHER R LERT
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X U¥ Biotype 0 % i\ C il B oo H EZ HEE ) vh o fE 3) R

7.

(6) #EHRE

(1) PREEWES & VEHE

PP A A bl 112
& U° Biotype 0 DI H DAELFER &

BT B IEPUE M INE R A B
FEHEPMEET7IC

W EE BRI B 2 G AR I A = w7z ?R?ﬁ‘l‘%u%ﬁf‘a’?) % HE 105 75, PHifE 182 5
FeE (p <0.05) ZHW/z, F7-, ShdiIrg, & B L OEH 80 512 BT % Biotype 0 O &y H AL A7 28

WO, FEINEIAN, AfFH% HEPEY
DR DOFFNTIE, tHE (p <0.05 B LV p <0.001)
F 7213 Dunnett OEE (p < 0.05) 12X > TIPLlE
AR N &SR #E & Biotype 0 & D HL#E % 1T 7.

ERK12.0% TH o 7278,
P RFEIC B A LD 5
Biotype 0 TIXIRAE L 7228,
HARTHEREIEME L2

LTH o7

£8 BAEIZCHEITS YIS/ DI aNA REOYREAEHM L EFE

veraaand fg EEE S GHRIEENN (H, PR )’
(% )* i i
Biotype 0 88.0 18.8 £ 0.3 (17) 16.9 £ 0.2 (27)
Biotype 1 88.0 18.3 £ 0.1 21)ns 17.3 £ 0.2 (23)ns
Biotype 2 88.0 18.5 £ 0.2 (23)ns 17.0 £ 0.1 21)ns
Biotype 3 90.0 18.3 = 0.2 (29)ns 16.4 = 0.1 (16)ns

HINERMRT
KA EINE RO H AR L

N2 H% Tk 94.0% L

SHEHIMIE
SES

J v ANOMEIRK R E THRE LR E R
A THMOEIL L D EEERL (p>0.05) .
" ns 13 Biotype 0 & DMICHEEL AV & %753 (Dunnett DHIE, p > 0.05) .

RO ERMEREBICE TS YT 0 0NAS RIKOKROEINFIHRE, ERRSIVEFEHR

472 ) ESREL
(Il + R )*

AR R (Gl = R )®

i3

i3

21.3 = 4.0 (29)**
195.0 = 16.6 (29)

25.1 = 2.7 (29)*
33.1 = 2.2(29)

12.4 = 1.4 (30)**
36.2 = 2.8 (29)

48.6 = 7.0 (30)**
245.3 *+ 24.0 (30)

27.8 = 2.1 (30)*
35.9 + 2.8 (30)

19.0 = 1.3 (30)**
39.9 + 3.1(30)

o e

sy 77T L e
HIE 105 & Biotype 0 11.6 £ 0.9 (19)**
(Grhl) Biotype 1 3.8 £ 0.2 (28)
Vi 182 & Biotype 0 9.8 * 0.7 (26)**
(Grh2) Biotype 2 3.6 £ 0.1 (30)
EH 80 5 Biotype 0 —" (0
(Grh3(1)) Biotype 3 4.0 £ 0.1(29)

0.0 = 0.0(30)
172.7 + 13.8 (29)

7.1 = 0.6 (30)**
35.3 + 2.6 (29)

5.3 % 0.3 (30)**
36.7 = 2.3 (30)

71y AN OB R E R

TEBXOEIINA F 7 A T L Biotype 0 &£ DRICHEEDN D DH 2 L FRT EME,

—IXHR R LERT .

*p < 0.05, **p<0.001).

®10 BABICE 115V 030/ RFORBOENFIHR, ENYSLVEFEHR

W72 ) FEIR B

CFIgfilf + FREERRE )*

AAF BB CPI9fE + FRERRE )

i3

e T RS TR
(H, “FIfl = FRaERE )°
Biotype 0 4.1 = 0.3(30)
Biotype 1 3.7 = 0.1(30)ns
Biotype 2 3.4 = 0.2(30)ns
Biotype 3 3.9 * 0.2(30)ns

239.3 = 17.6(30)

285.1 = 15.1(30)ns
224.9 = 21.3(30)ns
220.8 * 16.8(30)ns

40.2 = 2.1(30)

41.3 = 1.9(30)ns
35.3 = 2.5(30)ns
38.3 = 1.9(30)ns

38.6 = 2.1(30)

38.3 £ 2.1(30)ns
36.7 = 2.3(30)ns
40.5 = 1.9(30)ns

71y AN OB R R

“ns % Biotype 0 & ORMICHEZEHN W & Z/R8F (Dunnett DIE, p > 0.05) .
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BT HAEFREGREFNR %2 (K8) 1IR
L7z, DHAFEEICTNOMERKLTD 88.0%LL
ETH Y, IMERKES L U Biotype 0 124 &2 1%
ROLNLRoT Tz, PREFYEICOVWTD
H a4t & Biotype 0 DRI EHE % 2L e Ao 72,

(2) RBOEMNKSLVEFAHK

FARPUE A F 2 B0 2 IE R 4B & O Biotype
0 O FEII IR, MY 72 1) ISR EE IS & R i
OFHEFAH LY (R9) (IR L7z SFEIm
L, ZhznhnES 2 EPitamfE FC, Biotype
OCIE~NEREICE D - 72, F 72, BINERFEOR I,
Biotype 0 & F~_THEY 72 V) SPIRPEII BT A 5 12
%<, REROPHEFHBIZARICE 272, KIZ
FIMERM B L U Biotype 0 B O H AR 1T
BRI, WM 7 ) SEIRR R AL & B R O
AGFHEE (R10) IR L7z SINERMKEO R
O HARBFIZBIT 5215 OfflT Biotype 0 & T
FEAEIEOSNT, (ZIFFE UET 2R L7z

Q) HBEOHZHEYFDOHEE
Biotype 1, Biotype 2 B X UF Biotype 3 D Z N <1

S APt EIc B0 5, ML) Y20
OH FEHEME Y T OB & 13 Biotype 0 D 6 ~ 20 5 & %
ol (£11). F72, HAR LIZBIT 5 H &R
W oEEIL, KIN5ERH L Biotype 0 & TIZIZHE
CThotz (£12).

4) BER

Y7 IANADINAFF A TITDNT, Sato
and Sogawa"™ (%, i IR BT o AR B O IKPUE
mn il IR 24 | T O HRFEE R PuaT A 236 M IR 50 7%
TOEEREE R > THB Y, MEERERIZ N+ 5
A TWERD DS Z L 2#HE L T\ 5. Takita and
Nishiyama™" (L5 1 O AEEE % Fv, $KPTiE
ETHEBEWRZ AL EKLZ. LArL, IThH0
HWETIIHOKFIZOVTHRZLOTH Y, K
HOEFREIEICE D LTESNA + 5 4 TOIE
BHICOWTERARLN TR W, 22 TiE, v
~ 7 a3 anNg WHHEEE T Grhl, Grh2 B LU
Grh3(t) & ZNENRAE T % il Tdh 5 HIE 105 7,
Vi 182 75 d A\ X FE A 80 5 THERK L CTIEH L 72
R x T, HOFEEYIM & A, BHoE
FHBEENEEZRAE L. ZORE wihoik

F1 ERESRBICETSYTI DI aNA ZHOMRBROEFE

ST S S0 T A T (st P = -
(IEPUHEEIET) (ug/ M/ H, FIgflE = e )°
HE 105 5 Biotype 0 10 28.4 *+ 14.4 **
(Grhl) Biotype 1 10 411.4 + 854
T4t 182 & Biotype 0 10 55.1 = 21,7 **
(Grh2) Biotype 2 10 350.1 * 58.1
180 5 Biotype 0 10 21.3 * 12.7 **
(Grh3(1)) Biotype 3 10 433.5 + 54.5

TEE 3N F 7 A4 7L Biotype 0 BICHEENH L Z L 2R T (tHE, p <0.001).

£12 BRBIZHETEYII AN/ DNA 24 THERBROFESH S

. . Y iRl
yxraaangk kR ] "
(ng/ M/ H, Pl + MR )
Biotype 0 10 372.0 = 75.0
Biotype 1 10 399.6 = 40.1 ns
Biotype 2 10 334.2 £ 27.2 ns
Biotype 3 10 4243 £ 71.2 ns

“ns |3 Biotype 0 & DBICHEHEN W2 2 %275 T (Dunnett D5E, p > 0.05).
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PurE i AE_E T3 Biotype 0 & b, HEPUME SN E
HHTIILREBE WM O, SRR g
HOFIES BB L OMEY 7 0 AR EI B O B InA
BoOLN (K7, £9). ZoOZens, YRk
- BELT TR, RHBOEFRPHIHICE L T
INAFF A TIEENEIERZAT - 72 il CHEIG
FEATE , BTSRRI N A F 7 4 T oL h ek
W LB 2 R S TR MIL L T b & E 2 bR
7. ZOZ EITF e, BN B W THREUE AR
EFDNA L5 A TOHB L7284, PR RE
THERO Yy <70 aaNt OBERETY, +F
R EE O E DAL T 5 W REME 2 RIZ L C
W5,

V=703 ang \WHEOREICOWT, KiED
FHIEMEROWA D UETH 5755, IPurk i
ETIEARIED A A DRiE 25 OW it 2SHHE ST
RN AREECL, BERBERLAEFEOMKT, N
BOBLVHREORELRIZTHIDOEEZLNTWY
% 0 KD A ORE S OWITOF B, H
FHEIE Y OBEEB X 07 I VBROED SHIMITE
2 COOI0TBIBIN AR pFgecl, HPUMERLAE BB
%Y= 703 ang EREOMERTOF LS
P D70, HEIM) P o2 L7z Z
DOFfER, Biotype 0 (X IEHLME M E 12 B 2 H&EHE
M oEE L% < (1D, WOtk
i & &Rl 2 5 OWIT EDSIPUEOER TH 5 =
EERMER L. —H, MERFTIEER TSR L
1o 7-ARPTME AR 12 B0 B H BRI b o B )
Biotype 0 & Ik NTE o722 05 (E11), /34
T 5 A FITESMEOERN TH A HE 0 5 O HE
ZFHEL, W2 O ORBENEZTREE TSI LI
LoT, YHOEEREFANTRIZLE > TnbH EE
ZHNTz K& - AEHEO &, KPUE R & R
rnfl & THR— SR A O EIN O BIZIZ 2 LER
HHNT, ARFEIWITTTEEZ: A A DAL T T
PRI b IR & ATV, HRPUIE A (2 R IR B
BROOLN Lo 2 E2MEL TS, KiFZEICE
W, BRPGRIE OGN AN ORIV A% 2o 7
Tl (R9), HEPuikanfE b CHIE T = Wt Tl R
27 o 7oA, R O LIRS REIC e o 7272
DEEZLND.

RBHFNRS LI 2 5% S - RO RH TR
&SR Ho AT AT S AR O B BE 2SI B 203

# 155 (2010.11)

W EnTws Y o TiE, BT KGO R
THILEOKT, WHREEFOEREL L OTILEOMK
T, BB AR AR R o0 A e BE IR B AP SRR B
BT 8Pl L IS N L — R+ 7 OBRIZH - 72
WD F72 TNV L— b TERETo 25K
TYI A AHVNERL T 2 FHBI L s T b ©,

IR E L ZNEMET E2 A F 54 TI2on
TiE, bEAS Ty h TIRTUEEET oph2 & INE
$ % Biotype 3 23D 2 FHEHD/NA 4 & A T L HA
T MM TN L COEINBEA D2 &5k
HEENRTWL MY Larl, —hFCiEhEsay >y
71 Biotype 3 DEAMC BT 2 FHEAMLD 2 FEFHO N
AF 5 A4 7L RERE T THINT 2HE @ 2, N1
F & A THOBEHRIZED B EDTRLH Y @,
~EA Ty 2 TIPS AR 0 B s RS
LEISEE T A b OBRIZOWTIEBIRETIE 22 .

yRZAIANADNAFF A TITOWTIE, IR
24 12X T A MEMEDS R L BT B L OHBET O
V=7 3 N A EERE R TR A AR RIS
BB EORENDHL P Lrl, ZoHETIR
P AR RS 2 IE M & ORI OV THRELS
ENTELT, BSEIAMILEETH LD,
H5VITEAEFERICH 2 ZOMmAHN R EIZL DD
DOPIARHTH 5. RWFZECiRA L7z 3 FEHD /N1
FEATOHRBEIZBTFLHROBELM B L 04
e, B O HEB L O EINEIE, Biotype 0

LIZIZHEETH -7 (R8, F10). T/, £
5 A4 7O HRFIZB T S HEHE & D Biotype 0 &
BIERETHho2 ks (£12), yvruaa
INA OUITHATENREAE, 56E, WS ICH L T3k
PUPEAE IR 3 2 B R B EE T X b 2 ED
HWwekEZONZ, ZOZEIE, KHEND LEED
I AR IR 2 INE S 2 —EES T 5 L, o
P AR F 72 RS AR 2 ) B2 T IT oIk
PO S 2 MEUDIESITHE L 2w L%
BT A, oo, ytknEou—7—3 3 v
BEEZ TIRIINES DR EL B Ld 5 W ITEIE S &
HIEIFHLWEEZLNS,

PHCPE AR 3 2 INE M & BB E 2 A S O BR
ZHOLPIZT A Z LIX, EHMEREOR IR I
EoTHELRBEDDEOTH A, KfEIEA X751F
THARRA ) T v RIEOA AFHW % %5 F &
L@ L HAECHA LEM 4 ~5 R E#D RS
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eSS0 ARG B CHAE L7 AT A
D—HTHHILDE, REDFEBIDEH -
RS, (SR 12351 5 MATED ROEAHSE L0

FABEOEE T ICOVWTOINA F 7 4 TRDE
REMETHLEVD 5.

2.

NV FNCETHYTT OTaNM BT ER EEEFRROEEMH R

1 IXC®HIC

51 BTl X912, ENTIE 1960 4E A% DL
(MASE/AvEE R DAE (SRR O & S TR N LAY T
AR BT A RAP TN, HHEoOPEBR FH
BRE & OFEHMEIMER SN TE2A, s
EHMEEETZEA L2 SO BINC BT 5 Y
<703 3N Q& BEEIHIZIR IO W TIIAH
BED S ol IhFETIC, BT
VRO T ANA BRI TR GITIE, BRI
LW oKX < £ L/ ERRR H ARG Z vt
MRS ST & 7z OO L L, BRI E LS
B b A A nfEE T EROFERSRL Y, &
HOEJBEEIZ O W TR T & Wi REEDS
Hb. Fi, MEHORZL LA AMERTY <70
TaANAFAERIIKE CRE L7209 KU
DR A BRI R % 1E L < FHlis 572012
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A Study on the Management of Green Rice Leafhopper
Nephotettix cincticeps (Uhler) (Homoptera: Cicadellidae)
Using Resistant Rice Varieties

Masahiro Hirae

Summary

The green rice leafhopper (GRH) Nephotettix cincticeps (Uhler) is a serious pest in temperate Asia. Populations of
this insect, which multiply rapidly around the heading stage of rice, can considerably increase and cause considerable
losses of rice yield in northern Japan, although the peak density of population is relatively low in southwestern
Japan. The GRH also damages rice indirectly by transmitting virus and phytoplasma causing plant diseases.

Utilization of crop resistance is effective in integrated pest management. The advantages of this method are that
it has a relatively small effect on the environment and involves minimum labor and low expenditure. In the present
study, I developed a simple and rapid method for evaluating the resistance of rice to GRH on the basis of nymphal
growth. Further, (1) the development of virulence in GRH was examined by subjecting the Joetsu (northern Japan)
population to artificial selection on several resistant rice varieties, and (2) the virulence of selected GRH lines was
evaluated to clarify the differences in virulence among resistant varieties. Moreover, I investigated the density
of GRH population in relation to GRH-resistant near-isogenic lines (NILs) of rice plants in paddy fields and the

resistance of NILs to the GRH populations. The results are summarized as follows.

1. A method for examining the resistance of rice to GRH on the basis of nymphal growth

A simple and rapid method based on nymphal growth was developed in order to evaluate the resistance level
of rice to GRH. Nymphs grew to the second instar on seedlings of susceptible varieties of rice within 3 days and
8 hours to 4 days. Therefore, the proportion of nymphs that developed into second instars within 4 days can
be considered as a reliable index. The B,F; population produced from a cross between Norin-PL6, a resistant
rice line, and a susceptible variety of Toyonishiki was segregated into resistant and susceptible populations; the
segregation was performed on the basis of the proportion of nymphs developing into second instars, as determined
in a test using rice plant seedlings. The results of a leaf blade test conducted during the heading stage of rice
plants correlated well with those of the seedling test. This indicates that determining the proportion of nymphs
developing into second instars is effective for the accurate individual evaluation of rice plants with varying degrees
of resistance. The evaluation method developed in this study could be used in various tests for rice plants, such as

selection of crossed progeny and analysis of genes at the seedling stage.

2. GRH biotypes virulent to resistant rice varieties

Biotypes of pest insects virulent to resistant crop varieties pose a serious problem for resistant crops; therefore,
it is important to (1) investigate the potential of pests to overcome resistance and (2) predict the emergence of
such biotypes. A population of GRH collected from Joetsu was artificially selected on 5 resistant rice varieties in the
laboratory. The GRH lines selected on Saikai 164, Saikai 182, and Kanto-PL 6 were able to survive and reproduce

on their respective varieties. In these lines, the developmental period of nymphs was shortened by continuous
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selection, although in the first generation the developmental period was longer than that of the GRH line reared
on Nipponbare, which did not carry a resistance gene. This result shows that the GRH population from Joetsu
has genetic variations to the resistance, which leads to development of the virulent. It also suggests that certain
biotypes virulent to resistant varieties in the Joetsu district can overcome GRH resistance. It is important to note
that I have not been able to establish GRH lines virulent to Norin-PL 5 or Norin-PL 6, which carry 2 complementary
resistance genes Grh2 and Grh4. This suggests that pyramiding resistance genes would be effective for providing
durable resistance.

Six lines that are reared on IR 24, Chugoku 105, Saikai 164, Saikai 182, Kanto-PL 6, and Aichi 80 were assessed
for virulence among different resistant varieties by conducting a seedling test. All the 6 GRH lines were highly
virulent to the varieties on which they were selected. Virulence was similar for the IR 24 and Chugoku 105 lines,
Saikai 164 and Saikai 182 lines, and Kanto-PL 6 and Aichi 80 lines. The Kanto-PL 6 and Aichi 80 lines were
moderately virulent to Tadukan and Rantaj-emas 2. No GRH lines were virulent to Norin-PL 5, Norin-PL 6, and Pe-
bi-hun. The results of the leaf blade test were similar to those of the seedling test. An allele test confirmed that the
Kanto-PL 6 and Aichi 80 have the same GRH-resistance genes, and that the locus of the resistance gene in Norin-
PL 2 differs from that of the resistance gene in Kanto-PL 6 and Aichi 80. These results suggest that the virulence
of GRH biotypes is correlated to the resistance genes in the rice varieties; hence, the use of different biotypes
allows the identification of groups of rice varieties that have similar resistance genes. I propose that the biotypes
virulent to the Gril-, Grh2-, and Grh3(t)-carrying varieties be designated “biotype 1,” “biotype 2,” and “biotype
3,” respectively. The method for identifying resistance genes in resistant varieties was established on the basis of
the relationship between resistance genes and GRH biotypes and could be used in the screening of new resistant
varieties.

The development and reproduction in 3 GRH hiotypes were examined on resistant rice varieties of Chugoku 105
(carrying the resistance gene Grhl), Saikai 182 (Grh2), and Aichi 80 (Grh3(t)). Biotypes 1, 2, and 3 exhibited a high
survival rate, short developmental period, long adult longevity and high fecundity when grown on the respective
varieties to which they are virulent. The total sugar content of honeydew excreted by these biotypes was high; this
observation suggests that each biotype has the ability to suck phloem sap from the resistant variety to which it is
virulent. Nymph survival and development, adult longevity, fecundity, and total sugar content of excreted honeydew
in the 3 biotypes were similar to those observed in the unselected line reared on the Nipponbare variety carrying
no resistance gene. These results indicate that there is no difference in fitness with respect to development and
reproduction between the 3 biotypes and the unselected line of GRH grown on susceptible rice varieties. The result
also suggested that the use of sequential release of single resistance genes in rice would not be a practical strategy

for providing durable resistance.

3. Resistance of NILs to GRH in paddy fields

In order to evaluate resistance to GRH under field conditions, the density of GRH was investigated in relation
to GRH-resistant NILs of rice plants in paddy fields in Joetsu, Niigata Prefecture. The GRH population on the rice
cultivar “Kinuhikari,” carrying no resistance gene, increased from late August and peaked during early to mid-
September; however, the GRH population was suppressed in NILs carrying each of the GRH-resistance genes Grhl,
Grh2, Grh3(t), and Grh2 and Grh4. The resistance of NILs to GRHs collected from Joetsu differed among NILs, as
determined by the leaf blade test. Resistance decreased rapidly during the maturation stage of rice in lines carrying
the Grh2 or Grh3(t) gene, whereas it remained high in lines carrying the G#hl or Grh2 and Grh4 genes. Temporary
resistance is effective for suppressing the GRH population in Joetsu paddy fields because in the maturation stage,

the GRH density remained low on NILs with decreased resistance to GRH.
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The resistance of NILs to the GRH population collected from Joetsu, Mito (Ibaraki Prefecture), and Chikugo
(Fukuoka Prefecture) was evaluated in terms of the proportion of nymphs developing into second instars that was
determined by conducting a seedling test. The proportion of nymphs of the Chikugo population developing into
second instars was higher than that of the Joetsu and the Mito populations on NILs carrying Gril or Grh2. In
Chikugo, the number of GRH adults and nymphs on these NILs was slightly high in the field. This result indicates
that the difference in the proportion of nymphs developing into second instars on NILs among GRH populations
is related to the difference in the proportion of individuals that are virulent to the NILs among the populations. In
Chikugo, a slightly high number of GRH adults and nymphs were found on NILs carrying the Gril, Grh2, or Grh3(t)
genes in the field.

This study confirmed the resistance of GRH-resistant NILs to s under field conditions. It also revealed that GRH
populations differ in genetic structure with respect to virulence to resistant rice varieties. The widespread use of a
single resistance gene may lead to the development of resistance-breaking biotypes. Further, there is no difference
in fitness between different GRH bhiotypes on susceptible rice varieties. Pyramiding resistance genes, for example,
combining Grh2 and Grh4, is proposed to delay biotype development. In conclusion, to predict and prevent the
development of resistance-breaking biotypes, it is important to use GRH-resistant rice varieties combined with
monitoring the GRH population for variation in virulence to resistance genes before and after the use of resistant
varieties. In addition, breeding GRH-resistant varieties with resistance genes from new sources and with more than

one resistance gene is likely to be an effective strategy for achieving durable resistance against GRH.



