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Mechanisms of varietal resistance to the whitebacked planthopper in a Chinese
japonica rice “Chenjiang 06" Kazushige S0GAwA", Liu Guangjie?, TENG Kai”,
LiN Huifang” and SHUN Lili¥ ("Japan International Research Center for Agricultural
Sciences, Tsukuba, Ibaraki 305-8686, ?China National Rice Research Institute,
Hangzhou 310006, “Jiangxi Agricultural University, Nanchang 330045, “Nanjing
Agricultural University, Nanjing 210095)

Mechanisms of varietal resistance to the whitebacked planthopper, Sogatella furcifera,
in a Chinese japonica rice “Chengjiang 06 (CJ-06)” were investigated in comparison with
a susceptible hybrid rice “Shanyvou 63 (SY-63)”. Field experiments revealed definite
field resistance of CJ-06 to S. furcifera. The immigrants exhibited non-preference to
CJ-06 and failed to establish progeny, whereas they preferred to settle and reproduced
CT-06 well on SY-63. Under a free-choice condition, significantly fewer individuals
alighted on CJ-06 than did on SY-63. Significantly less honeydew exeretion by §.
furcifera females on CJ-06 than on SY-63 indicated suppressed sucking on CJ-06. Both
fecundity and egg hatchability were greatly reduced on CJ-06 as compared with those
on SY-63, when newly emerged females were fed on CJ-06. The fertility of S. furcifera
on CJ-06 was only about one tenth of that on SY-63. §. furcifera eggs suffered high
mortality in watery lesions at oviposition sites on CJ-06. The watery lesions rapidly
led to the formation of conspicuous necrotic symptoms before the eggs hatched. The
egg mortality in the watery lesions occurred within 1-2 days after oviposition. Such
watery lesions seldom occurred in SY-63, where the egg mortality was very low. It is
concluded that sucking suppression and ovicidal reaction are the critical components for
the S. furcifera resistance of CJ-06, which is expressed as not only antixenosis against §.
furcifera immigrants, but also antibiosis to reduce fecundity and egg hatchability of
inhabitants, respectively.

Key words: whitebacked planthopper, Sogatella furcifera, rice, japonica variety, insect
resistance
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BOEOGHERIZER L TW, TekBoEOESEE
i3, MokmoIERIFY GT6DMFAN) TR LT
Wi, BIL06 FTRMTS%D MR RO T EY M E A,
S5mgll ¢, WMAWBHPERHBIERTBILr5,
WeHME AR — R LR X he, 72, P
B A 5 ZIL06IZ 4R EIZFE X & 7 RN B D 4R PEIN
Bz, WMEE3OMI/BIZED LA, HMENNELTY
DHEII L 2R A, 1 ARIOARIL06 &l 6312F
X GBI E, BIHTOEINIEEEDR60%IZ 6
PUIz, B> THRILOGTOEINKOW S &, Wkl
BT APEREE A SN, Bt E ERE T 540
HEMRPAENE, PEATT Y HIIRTEA T4 A
AKBORBEAEORRNEBELE R LI THS
(SOGAWA and PATHAK, 1970 : SocAwA, 1982). Wit
PN ERET 3 £ Y oy v hiREME, Ve R
BrORE RV IR TR 6, FTL062VRT Ricil
MR, 1V F 4 5 IR28 ICHR T A H L #
gXhi=,

3. &¥avCHICHT SEL 06 ORIER

BIBHEEIC BT, BL06OEMHDOREINHT, Wb
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BEO3DIFAITB AN THIZIEL, @afIzE T X ho
MFREBREICHED S 2 Z L4 fHbY, 22 TFD
T TR & B 2R RS, BL06 & UG HEMIC 1
H7ZP R 4, pEF S ZBI0NE HrREEMETS 7T
BOH I, MG B 5 BEINE & I L 2R R
BWTY, HILOGIZME FEh-ose-Es, fE63n
WELDEFELLEh o7z, ¥51Z, Yy v ik
HAEJUCE L2 5 BILO6TEHFE L7 BE, BB
LETMOEEED S, MEIRBZE LRI L
e

FIL06TIE, EMOBEIRLAHE IR L, EZ
NZIME, %1~ 2 HOPOEBRBCIE L, 7,
PEFINDSECE A GO I3 TIE, BRINBR I e L
HIbEN-7, ZOEELS, HFLWBIZLITA LT
TV AMOEBIETIE, HAED v F = » SO Lk
BB S & [RIb 2 BRI 2 D < FUNMERI OIS REE £
Gz, HRED v R SEOFIMERIZ, Yy E=
B AT 4 MRS, £V U AIIH LT B
R $2REZORHBHTRA LA, £vuyy
HIZERE NI D v K= SO R & RIIER &
OEIZERZBGRAHRRE 2 FEN, 191), 2D,
FESNESR L DR IZ AT B IZ & 5 T, WA EENRT%
1~2HBIZWET S Z & (SUZUKI ef of, 1996), % 7-
BIENEE & DREBBN Y DN, HOREHA TR X
N3 Z e XN (SEINO e al, 1996), 2D &S
L EARB BRI E R I, AEE RO D AT S
Vv K= MREICISER 2 SRR TH b, ko
HHELRBIZBEE L AW EEXLRE, 20D, B
YRS < BBEREIMEIE, 4 2oy h - F a4
12X 3 IR HIMER I 2 T B i BRI E
i (HEINRICHS of al., 1985) TlE, BT o WEMM
HHE WA B, FL06L G L 2 FI 11306 X
DEFHARBYMEHERL, HILP 1 SI3AMER 213 &
A EFR, WBERE D v R = SRR B H I A
B ROD 5 T AR E R,

HAEY v K= A BN TTREML T B Y uy v
IS BRIVEAE, A v F 1o A RERE DMz L -
THEGIZREL, FU IBIYALT 240165, SUUMEAT
BRI (GBI, 1991), 4 7 4 H&SfEH» 5 4 24
EHRIMMEEE A2 BA L ‘A LI AR TEd
SNT0S (- AiE 1984 ; Enlis, 1984),

4. IOV HIIHT BEL 06 DEAIERM

BPEED v K= A MEOFL06IE, 4 ¥ F 1 H &Iz
HIK3 % & &2 5N AW HIFNCEIN T 5 a7 EM &,
o R = A SRR 4 2 BRI & A L 2 Bk R

e B A 5, BIL06HIHMT 2 uy v Hisxs
3 "EHOWMBMIEEER, T IRRRA T 5 EWRER &
T HHFAEMEE LCHEL, DTt k2
PEYNEL (fecundity) DAL &4, BMERIZL > THY
PEUNEL (fertility) 2 WA X85 EME LTERHL,
WRELEE ZFEBETMS LB L T L ER I n %,
AR, vPoy s EREREE LTH R IR AR
T3 a A, BHEEEO Y v R = —HIfEHE - 5513
ZEAMOEVEYOY Y HIEMAMFELEL 5,

i =

1. BEED v K=5 P TH 2 FIL06DFEHEE T,
BZMNA Ty FRIETSH B UIEC3DFKEII B L
T, MEBAT B LD 0y h BRSO EE K
B, R OY R & BRI b BAE B & K<
FLGRB LYoy v o LS A RBEMEE R L
7

2. F06, W63, FIL1l, HITF 1 SOFHEHT,
FTO6L BN EF L2k Y uy v BRI
ROFERE, o2 FEED SERIEL 57, 7,
[ 4 SRFEEWR L RNy — PRETE, WAL=t
oy v RIMAMER UL, FIREG SRREIEARL, &
o6kt uy s L THEEA AL T,
3. kvuyrhORYIER R, FT06L IE63T,
FhEh 1 HY7= 0 Fi94.8ng & 17.4mgD HEE 2 HEH L 72,
FIT06 LTI, 75.6%DMRMEAD HTHEH 285 ngl)
FTHY, WitEEhss< iH 2 h Tz,

4. FFOYIOFITO6 &L B3 THIHE L=k P ay
Jr O EMBIMER R 1 9EY 72 0 O TR, 2h?
4240 133.6(0, MLEIL, 201%EL645%THY, #H
TLOBIZAEI S X ¥ - BAD v Y u vy v 3 O
&, WECHIFE X ELGEEDI/I0LTTH - 7=,

5., ®¥vay v BN SN2 ET06TIE, R I
EROICBEE R U, DEOBEIZRE - T B
HWEELU724%, 3D ERTIZZ D & 5 Rk L
Clsir o7z, Wil L 22 H L0600 pERNERT Tid, YIOTE
THENELLEL, B ~2 Hi%Z, BEREIC%
PEL Z=FEUR%, A% L 72 S9N 360 ~80% D B =R ¢ H B
L7, LA L, BEINEA 23R L uliE63 T,
80%LL LoounAs, EBEH, BRSAERT, EEICIEFR
B Uz SIOABRIZECIE, mITEA Ot & &1z
BER L Tz, RilkkaBfRIE, HTNEHFITRELSI08
ABdHNT,

6. FL06IE, ¥vHR=HREICHRTZBINERO AL
B, AT 4 AMMBIZHKTBEEL SR



LAMBEERMESR $H% 53

W & ZMEEN & PN AR L e, FIL06D Z
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LR s AR A RBL T L BRI R,

51 A X ®

1) ANGELES, E. R., KHUSH, G. S. and HEINRICHS, E. A. (1981)
Crop Sci. 21:47-50. 2) ANGELES, E. R, KHUSH, G. S. and
HEINRICHS, E. A. (1986) Rice Genetics, IRRI, p. 537-549,

3) BERBEHRREES EEMEER (1992) Rosm#E 29
(1) : 1-5.  4) ZENEHE - gk £ (1980) #HILRERF 1980
(4) 1166-170.  5) PR - #rEE - BER (1989) EYR
# 15(5) @ 4-5. 6) EBEE (1989) WMWL& 43 : 517
521, 7) ENDO, S., NAGATA, T., KAWABE, S. and KAZANO, H.
(1988) Appl. Entomol. Zool. 23 : 417-421.  8) Ek ¥ - &
AR (1983) ISR 1983(3) 1 18-21. 9) E&FK -
BERE - HE# (1990) hEARFRE  4(4) 175-180. 10)

AR S BRI ERAT (1994) IERBEFRIE 1994 (5) & 33-36.

11) GUNATHILAGARAJ, K. and CHELLIAH, S. (1985) Crop. Prot.
4:225-262, 12) JE— - K (1984) BATRUILINGE T
# 31 : 109. 13) HENRICHS, E. A., Medrano, F. G. and
RAPUSAS, H. R. (1985) Genetic Evaluation for Insect
Resistance in Rice, IRRI, 356pp.  14) HEINRICHS, E. A. and
RaPUSAS, H. R. (1983) Environ. Entomol. 12 : 1793-1797,

15) HERNANDEZ, J. E. and KnusH, G. S. (1981) Oryza 18 :
44-50.  16) HAEISC - BEfE - BEE (1992) WMbE  46(5) -
219-222.  17) $AESC - BILHT - HEEE - EAR5E (1988) EK
Rt 2 (2) 1 79-84.  18) k& - B EBE - B
BeORBEE (1982 Wil B ¥R S 1982 (3) [ 138-141.

19) #oKIE - 5P - BREEFE (1991) Roifia 31 : 196-198.

20) HAEE - BEME - (IS REE - BT - HRNE - S8
Jz - ARG (1998) MEZEARR 13(2) 1 17-28.  21) # RER -
HrpE (1991) hsmHRFE® 37 0 87-90.  22) KnaN, Z. R
and SAXENA, R. C. (1984) J. Econ. Entomol. 77 : 1479-1482,

23) KHAN, Z. R. and SAXENA, R. C. (1985) J. Econ. Entomol.
78 1 1280-1286.  24) WEHIPEXR - BB (1990) B2
# 36 95-96,  25) AT (1968) AINBMAEM 14
131-246.  26) ZEFIA - RIAERS - ARIRER - BAIEISC (1987) @iz
#0141 413-418.  27) ZFEREH - PR - BRE - $IEX -
RSP - BE B (1996) T EAKRFE 1006) @ 173-176.

28) PR - Pl (1990) TLARRE R 1990 (B) [ 36-38.

20) MHSIE (1994) REREMIZEHIMIEE BEFLEEHRH
ok p.54-56.  30) BIF (1998) ARIEM KRG FES QTR

AEHRENBESK BMAEE LR pp. 71, 31) Ly, G,
SAXENA, R. C. and WILKINS, R. M. (1994) J. Insect Behavior
7:343-353.  32) Bk - EEEG - Uiyl - HEin (1983)
IREEERE 1983(3) 122-23.  33) BaLH - BREH (1992)
thE KRR 6(2) : 70-76,  34) MisHRrA, N. C. and MISRA,
B. C. (1991) Entomol. Exp. Appl. 59 : 87-92,  35) NaIR, R.
V., MAsAJO, T. M. and KHUSH, G. S. (1982) Theor. Appl. Genet.
61:19-22, 36) ZAEAI - KA — (1956) AMEEAER 5
D71-84.  37) B (1992) MEREEMIGAFREH RES
LB RERY, p 1-3. 38) SKER - aF#c KH
(1991) #i 4 %% 17 (3) : 16-17.  39) ROMENA, A. M,
RAPUSAS, H. R. and HEINRICHS, E. A. (1986) Crop Prot. 5:
334-340.  40) SaINi, S. R., KHUSH, G. S. HEINRICHS (1982)
Crop Prot. 1:289-297.  41) SAXENA, R. C. and KHAN, Z. R
(1985) Crop Sci. 24 : 1204-1206. 42) SENO, Y., SUZUKI,
Y. and SoGawaA, K. (1996) Appl. Entomol. Zool. 31 : 467-473.
43) SIDHU, G. S., KHUSH, G. S. and MEDRANO, F. G. (1979)
Euphytica. 28 : 227-232.  44) SoGAwA, K. (1982) Ann. Rev.
Entomol. 27 :49-73.  45) FEHI—E (1991) JuRMF 53: 92.
46) FEJI—HR (1992) WE4mbHifE 46 @ 183-186.  47) Socawa,
K. and PATHAK, M. D. (1970) Appl. Entomol. Zool. 5 : 145-158,
48) I K - EEWIE (1998) {5 3 M 2 M RE TR R K &
B PEAREFZEA 14pp.  49) Suzukl, Y. S0GAWA, K.
and SEINO, Y. (1996) Appl. Entomol. Zool. 31 : 111-118.
50) @ik - HHER - BRFT (1984) BISTH LR F Rk
F£48 31:107-108.  51) FELE - 5k - B - ISR - SV
(1990) IAEAZFIE 1990(6) : 35-38. 52) VERLUSAMY, R.
and HEINRICHS, E. A. (1985) J. Pl. Prot. Tropics 2 : 81-85,
53) F&IE (1998) Wik 5 HIE 18(3) 1 12-14. 54) £
R - @M - HEE - BRE - fEE (199) RARAE 3
(5) :257-262.  55) AR - FhI—A (1994) IGE)E 38 :
153-160.  56) &Il - BE&M - FEEHR - Besnl (1993) MR
W 19 (4) : 27-28.  57) Wu, C. and KHUSH, G. S. (1985)
Crop Sci. 25:505-509, 58) SPHE - K% (1995) &,
BE, SHBUEHS@EL, PEARRKER p.1. 59 H
¥ - T (1989) R 32:286-291.  60) BIEL -
ERE - ESM (1987 EEEBARE 201) @ 3237
60) BT - WRE - F2W - $rE4E (1996) 2 EHRFEH
11(4) 1 1-6, 62) H&4d- gz (1984) LHEREFR ¥
1984 (7) : 16-19. 63) Yu, X. and Wu, G. (1991) IRRN 16
(3) 115,  64) RRMET - REH - FAkE (1991) hBEIARIF
5(2) 1 91-93.  65) SREfh - B - Wi (1987) HEMIRAEF
14 : 99-106. 66) MW - Bx@\ ¥ - BHE - #HEH
(1996) REMRIZMi G5 #E2 1996 (1) @ 5-7.  67) Ry - ke
B . 3R - SEARPH (1908) MEMIIREEFM 25 130-132.
(199942 H3 0 52%H)





