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Rl A REY, 7E2.4 506 h 3 MRS AT, 76/ 134 BKHS & 7 Taichung Native 1 (TND)ME R
H # & BUKF & FF Rathu Heenati (RHT) I, 1 52 #EU 0 18} () TN1/RHT HLAHAEXT 325, 1§ 2 h BRE A
FIEFRMOE CAHAMBAEAVRACENE. EHOOE CEH B BE N2( Woprl),
ARC10239 (ARC, Whph2) ADR52 ( Whbph3) N’ Diang Marie (ND, Woph5) LA WHERRZ AR EEF
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BRUAFEREER, FEN 2N RMLOEZREEXR TR 24 & ™, £ ADRS2 L# ) K BB &R
B(22.3 min-2 h™ )L B EHE F1E ARC E(49.8 min-2 h™H) WL EHEMEE KEHEHHERER
EBEEMEL, TLBRKENEYT CEAHBMAENX N22 # ARC AT —EMENE, FREEERK
Wl A FCREAARE EHRIO T CAMBREERENAFHEMRT MW FR.
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Virulence of Sogatella furcifera field populations to rice varieties: A determination with electronic monitoring
system. SHEN Junhui', LT Ping?, LIU Guangjie!(! National Key Laboratory of Rice Biology and National Cen-
ter for Rice Improvement , China National Rice Research Institute, Hangzhou 310006, China ;2 College of Plant
Protection, Hunan Agricultural University, Changsha 410128, China ).-Chin.J. Appl. Ecol.,2005,16(6):

1090~1094.

With electronic monitoring system (EMS) and honeydew measurement, this paper determined the virulence of
Sogatella furcifera field populations in Fuyang County of Zhejiang Province and Changfeng County of Anhui
Province. The results showed that in the three EMS recording periods (2,4 and 6 h), the ratios of phloem inges-
tion duration to susceptible rice variety TN1 (check) and highly resistant variety RHT were relatively stable.

Two hours duration was defined as the shortest period to detect the virulence of S. furcifera field population by
EMS. The amounts of honeydew excreted by S. furcifera field population on rice varieties N22, ARC, ADR52
and ND in Fuyang County, which carried the dominant resistance gene Woph 1, Woph2, Wbph3 and WbphS5, re-
spectively, were not significantly different from each other, but significantly lower than that on TN1. The dura-
tions of phloem ingestion on ARC and ADRS52 were not significantly different, but significantly shorter than that
on TN1. For the field population in Changfeng County, the amounts of honeydew excreted by S. furcifera did
not differ significantly on N22 and ARC or on ADR52 and ND, but the honeydew on the former two rice vari-
eties was significantly more than that on the latter two. The duration of phloem ingestion on ADR52 (22.3 min
*2 h™!) was significantly shorter than that on ARC (49.8 min*2 h™!). Therefore, the virulence of S. furcifera
field population in Fuyang County had no changes, whereas in Changfeng County, the population showed a defi-

nite adaptation to N22 and ARC, displaying the trend of virulence shift. Electronic monitoring system provided a

new means for rapidly and accurately detecting the virulence and monitoring its change of S. furcifera field pop-

ulation.

Key words Sogatella furcifera, Electronic monitoring, Feeding behavior, Virulence, Rice.

1 5]

FEEAMNMELAERRHRATERNA B
IO, G BB B AMAE S 2R, F RN
sty b ] DA B (B A 7 A, A M RS 5 3, TS H
ftnE MPTIG AT i, R K\ ERTHEEEY
EEARTHZ ) (BB 58 5K R

oip

HEERBFRLEYHN LR, R FERK 5
0 F R e SR LT AR AT U e A
K& sMEPRX FEFHHRLESRHER/RL

+» BRERBERELSTH (30370970) HHTLA B R EES W
H(302373).

* » WIRBERE A

2004 - 04 - 12 W HH,2004 - 10 - 28 ¥ 3%,



6 3 HEEF EHETICRUEARA O T CEHAMBEREE 1091

HEE BKER A A EHE . &0 X 4
BXEAAEDEY T EAERES BB &KL
?2;_[23-25,29,33,34,36] -5 E‘é’rﬁ'ﬂ% %[25,29,30,33~36]‘ %E
ﬁ?ﬂ‘%?ﬁlﬂfﬁ%‘[“"2'23'2“'29'34]\ﬁ%ﬁj%m'”]%.
XEFHEYTFEEZARAL M AR —EAB0R
BEBXHBESHTRMEY FH KLY
EARREER ERAEFH EAREHRESR
ERtH BRI RN R ERETREE —EWERKE,
T LR 7 FR A 8 2 B A B ), R I 45 5 5 32 PR 4R
A (IR B BRI AR ) B T4 At ix i
TEWEFEEHTTHERR SEERLD
—[12032) TR, BT W & A A
BERMiRE, FERMNN R EXCEE. FRTB
Ao g R AR T BURT o P T B A BN R R LA
WEE S FHM%ERARY R R, DNA fIER R4 8
FRUNATFRAEDASMBENEYRAERY
iﬁ{?%ﬁﬁ??{*u”'n'%'m.

B, 12 5% (EMS, electronic monitoring system)
BLZITHFIERRRROSE R (e K E) R
BITAIHER BHCEX—HARN AR LAY
RGBT . Khan PR T ARE K EEYRIE
PRKBESEF MR ETH, RRSEYRERS
fmF ERHRE RS, RN R R E K, TR
PARSEF R ERE, W ER R EE R, TTRE
BHEAIRE . ER A ERE RN S, AR T
KW B 5, 0 E 58 BE 8 ( Therioaphis macula-
ta)[”]\ H ¥ B\ ( Bemisia tabaci )[6]\ FoOXE
(Schizaphis graminum )[5'8'18] AHE Mz X —F
AT A P B g B A0 S 0 0 oA D R

BEKER —FXEEE R KEFL, U
AR NDBEERAEBRD LT REEK
Bl oE peglslegg Q% KEERE Y
TN b GEER, KINKBREZA A TRFESR
FA&GTAE KETUREREENELD HE
AR K EAABLHANERME REQF AR
BIMENREER G E R ALE? £TH,
2003 EHRANAILEERTHZHERFEERE
BE KEH BN, cHE FIDFRAFEREE
R, A KB MR F MY HEER
MEHEE.
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2.1 K&
EFHRPRHAKE R E N22 ( Wophl).

ARC10239(ARC, Wbph2) ,ADR52( Wbph3) N’ Diang Marie
(ND, WophS) M B i B & K Bl K # & # Rathu Heenati
(RHT) . Taichung Native 1 (TN1) /% H X$ 88 5 f
2.2 HEKHE
HEXEBPEABHAARFTERHLRELNMNE, BE
TNI BH ELEAZREMAR KA. AT KB HE MRS
MREGILEEETPEKBARAARRGNTHER
FERLAERRANFAHES SRR AEORE, FH 4~
S EENHTINLEHEARZERAE, BCHLE 2~348
KA MR TR EERE .
2.3 WFIEFH % REEIT R A T ik
RAUBESW A EEFERA T KAMRET
K191 2 88 Hartori!* 9 77 32 X4 BT 0 3 9 3 T 45 4E 6 47 1R 51
M. AT ERENRREE S AT CEA R R &R
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ErEFIEF 2.4 6 h B3 MR EBE, ik 1 8
ARC R E. BTSRRI ER RS RHT AR S &
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10 X it EAAFAELE T &3S+ TNL A F RHT
M HE.
2.4 BH KE\HIEHEEEE R
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M ND KEHTFEEE/NEEF (ARS8 cm . ® 9 ecm)H, 7
~100dEHH, BHRRE I kBN B 304G, HHEHK
MERESE FEEB1RF 2HEMLHEL REHEE
(parafilm) /P (2.0 cmX 3.5 ecm) . A 1 kH{L/E 2~3 d
WEBXAKBARER .24 b 5, WF /NS, & Sartorius
(r) (BSIIOS) A Z—8WFRF EHE. AZREITE/NE
PHERR I LANIANEL, B MGMHEFT 0K HE
HEERQ7+3 TRGTHIT.
2,42 HFER REEFHNEL RHBE TR AN
%, %€ ARC.ADR52 #l TN1 L FiEREHMK EAH
KEAHAHEARERR I AENI11TMEE, BT RHE
E 10 K.

3 EREXM

3.1 BAE - TIERE E AT

RTINS, BEICRHBEIHER, B85 K&
SrIERR TR S X-JE R EiE IR A KR AEL, 2.
4f6 hAAZ AIRE BENER, HE)KTRER
EeEEN HFEREERGR ). £ RHT L, b
HiCRETRIMER, 3 S ER LS, H 2,
4F6 hAEZAERE TS EE K2 MRS
BB BT LE, 7 2.4 F1 6 h ALFBEHE T 4
WM st (A B TN1/RHT L {E 43508 0.6.0.4 A
0.1, X-JEFrLEad [H] LU 43 B4 0.6.0.4 71 0.2, W
R BE & D SR AT R B RE S, 3 W IRV BT ] S X R4
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Table 1 Comparison of feeding behavior of Sogatella furcifera on rice variety TN1 and RHT recorded by electronic monitoring system
KT R 10 AT 8] W EFTHE Y Statistical parameter
Rice variety Recording AWHEREE  TNI/RHT — X-5giets  TNI/RHT  HIE#ERE&EE  TNL/RHT
P?E) Salivation R{E X-waveform £ A< Phloem ingestion W H
duration Ratio of duration Ratio of duration Ratio of
(min) TNI/RHT (min) TNI/RHT (min) TNI1/RHT
TN1 2 2.922.5cd 0.6 18.2+9.1b 0.6 58.8+30.2d 3.9
4 3.7£2.7 d 0.4 32.4%x18.6 b 0.4 160.1%£41.9b 4.6
6 1.5%1.2d 0.1 19.5£13.9 b 0.2 318.5+34.6 a 3.0
RHT 2 4.6+x1.5¢ 30.5£19.0 b 15.2+10.3 e
4 9.4+3.1b 85.6133.9 a 34.6213.1de
6 12.614.8 a 98.5+45.6 a 105.6+81.0 ¢

A—3h BEHRAEXFRERR TR HES)REEEEZR(P>0.05)In a line, means ( + SE) followed by the same letters are not

significantly different by least significant difference(LSD) test( P =0.05).

B[R] TN1/RHT WES K ETL, A RE DR
BE W AIH) TN1/RHT LLE S 54 3.9.4.6
3.0, LA K, Mix R E . BFL, RN EIEFE
X2 hBEAH— RN EE CEHE MR FESE
HIiCSRETE] . B o LR Fa R H, 4 W MELaT
[B]5 X-BHEEEX 2 M SR RERK, ERE
FHCRETEAR G B ERBR LM Z AN ESR, T
PR WELERFRIE TN1 fl RHT LW EFEBE Y
L, 36 (TAR 45 5 B 2R EOA A ], SR 9 75 T L i A e
BOBEEER.
3.2 HE KEHEMENERR

EHRRN TR, EHAEE €I H R
AU TE N22.ARC.ADR52 fl ND L WM E R &
R4 2.05.1.65.2.26 1 2.14 mg/( % +d), da Ft
ZHBEREEESR, BY BEMFERRMIE TNL
EawmEREE ).

THKEN O T CEMEEFETE N22 fl ARC
EAWHMEZEES IR 2.80 1 3.02 mg/($-d),
a2 I8 F B % E 7 ;7€ ADRS2 fl ND E4r-
EBEESHH2.02F1.67 mg/(%-d), MFZHE
BARFABEER BEM2 MG LELWESRED
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Fig.1 Amount of honeydew excreted by field population of Segatella
furcifera on rice varieties.

ER—HED, AEHRAEXFREFR R THREMRE R EFHE
F(P>0.05) Within the same population, the same letters above bars
indicate no significant difference by least significant difference rest{ P >
0.05). T[] The same below.
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TN P ERE.
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b % 8 B E 0 45 R, LB ARC. ADR52
TNL#TEE KEARBIT AN EFICR. [, R
FHEFICRBREREGREER BHEE NELY
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U], EFHMETE ARC 1 ADRS2 EMH E TR E
BHE S5 R 31.2 M1 24.0 min*2 h™ L, BREEFHFE
5, A B EHETE TN1 £#(64.3 min-2 h™!)
(F2).

LK EFETE ADRS2 b5 B SRECA B JA]
(223 min-2 ) RE, EFEHETE ARCH
(49.8 min+2 h™'); 7E ARC il ADR52 L/ #) 3
H g B[R] 94 3 0 8 F 8 TN L9 8 B 3B & e
[A](78.6 min-2 h™ ') (& 2).
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Fig.2 Electronic monitoring duration of phloem ingestion for field popu-
lations of Sogatella furcifera on rice varieties.
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—HNER EOTREREMESYK, -2 EEH
MERAEE, ERHFRE.

FOb, R O KA EERTNE
BRI, FO I 25 R AT LR B R T BRI B
FE R KETEEEERN L EERNER R
Mg B, it e Ry B O E T N AT
W REE B E A R 5 R T g bR
B

Bl WRRLKFEHRE PEABHRTIEEFSMT X
BRANREBNFER, EHETHE.

BE XM

1 Chen J-M(WREEM), Yu X-P(ATERF), Li ZX(B ), et al.
2003. Tolerance of rice varieties to whitebacked planthopper So-
gatella furcifera and variation of nutrient components in rice
plants. Chin ] Appl Ecol (L F £ %), 14(12):2246 ~ 2250
(in Chinese})

2 Chen -M(BREH), Yu X-P(ATBEF), Li Z-X(BH ), et al.
2003 . Adaptation of Sogatella furcifera to insect-resistance rice va-
riety Npp. Chin J Appl Ecol (S B 7R %), 14(11): 1939 ~
1942(in Chinese)

3 Fan J-C(H#%#)), Du ZW (R EX), Xia LR(EFW), ez al.
1996. A study on the biotype specific protein in the brown plan-
thopper, Nilaparvata {ugens(Homoptera: Delphacidae). Acta Ent
Sin (B H2EH),39(3):330~332(in Chinese)

4 Hattori M.2001. Probing behavior of the brown planthopper, Nila-
parvata lugens Stal (Homoptera: Delphacidae) on a non-host barn-
yard grass, and resistant and susceptible rice varieties. Appl Ent Zo-
ol,36(1): 83~89

5 Hays DB, Porter DR, Webster JA, et al.1999. Feeding behavior of
biotypes E and H greenbug (Homoptera: Aphididae) on previously
infested near-isolines of barley.J Econ Ent,92(5):1223~ 1229

6 Jiang YX, Lei H, Collar JL. 1999. Probing and feeding behavior of
two distinct biotypes of Bemisia tabaci (Homoptera: Aleyrodidae)
on tomato plants. J Econ Ent,92(2):357~366

7 Jiang ZZQUILEB), Wu RZ(RFE ), Zhang LYK R ).
1994 . Studies on the field monitoring techniques for the biotypes of
brown planthopper. Acta Phytophy! Sin (IR 2], 21(1):
1~6 (in Chinese)

8 John O, Webster JA, Peters DC. 1992. Feeding behavior and devel-
opment of biotypes E, G, and H of Schizaphis graminum (Ho-
moptera: Aphididae) on ‘Wintermalt’ and ‘Post’ barley. J Econ
Ent,85(4):1522~1526

9 Khan ZR, Saxena RC. 1988. Probing behavior of three biotypes of
Nilaparvata [ugens (Homoptera: Delphacidae) on different resis-
tant and susceptible rice varieties. J] Econ Ene,81(5):1338 —1345

10 Li BT(ZERRF), Shi QH(HGKHE), Fang JH(FMNB), et al.
2004 . Techniques of diseases, insect pests and weeds control and
their efficacy in bio-rational rice production. Chin J Appl Ecol (FV
FEAE%¥M), 15(1) : 111 ~ 115 (in Chinese)

11 LiQ(E #),LwSY(FEE),Sh AX(MHHHA), eral 1994,
Studies on the biotypes of the brown planthopper, Nilaparvata {u-
gens Stal in China. Southwest China J Agric Sci (BB E1]R),
7(3):89~96(in Chinese)

12 LiQ(E #),LuSY(FHEE), Shi AX(THHA), eral.1997.
The biotypes of brown planthopper Nilaparvata lugens(Stal) with
a view to its control. Acta Ent Sin (B2 %), 40(supp. ) :139~
146 (in Chinese)

13 Liu G, Wilkins RM, Saxena RC. 1994 . Behavioral responses of the
whitebacked planthopper, Sogatella furcifera ( Homoptera: Del-



1094 RO S %2 # 16 #

phacidae), on rice plants whose odors have been masked. J Insect (in Chinese)

Beh,7(3): 343~353 26 Wang G-R(EHH), Lai FX(HBRF), Fu QUE 8]), et al.
14 Li Z-X(Bf#%), Yu X-P(ATBRF), Tang J(F  ££).2000. Tol- 1996. Appraisal of biotypes of the brown planthopper( Nilaparvata

erance of various geographic populations of brown planthopper to lugens Stal) from Hangzhou suburbs. J Zhejiang Agric Sci (#f IT.

adverse environmental stresses. Chin J Appl Ecol (N £ 5% R EE), (6):272~273(in Chinese)

#),11(5):745~748(in Chinese) 27 Wang RF(E¥H®), Cheng X-N(BB%E), Zou Y-D(SFiZ5).
15 Luo C(F R), Yao Y(#& &), Wang RI(EHH), et al. 1998. Feeding effect of brown and white-backed planthoppers on

2002. The use of mitochondrial cytochrome oxidase I (mt CO I) vegetative growth of rice plants. Chin J Appl Ecol (2 FA &%

gene sequences for the identification of biotypes of Bemisia tabaci 1#5,9(1):51~54 (in Chinese}

(Gennadius) in China. Acta Ent Sin (R 812 H), 45(6):759 ~ 28 Wang R-F(EHH), Zhang C-LKBM), Zou Y-D(AFZH), &

763(in Chinese) al.2000. Effect of rice variety resistance on population dynamics of
16 Ma J-F(BE¥), Tang JUF ), Hu GW(SEX). 1989. Nilaparvata lugens and Sogatella furcifera. Chin ] Appl Ecol (5L

Studies on the biotype differentiation of whitebacked planthopper. FAHESZ2M), 11(6):861~865(in Chinese)

Ptant Prot (HYMRH), 15(3):28(in Chinese) 29 WuRZ(BH¥EFR),Zhang L-Y(KB ), QuX-G(EBMI7), eral.
17 Nielson MW, Don H. 1974. Probing behavior of biotypes of the 1981. Studies on the biotype of brown planthopper in China. Acta

spotted alfalfa aphid on resistant and susceptible alfalfa clones. Ent Phytophyl Sin (RIS R M), 8(4):217~226(in Chinese)

Ezp Appl,17:477~ 487 30 Xiao Y-F(HEF),Gu ZY(BIEL), Qu G(H  ¥), et al.
18  Peters DC, Kerns D, Puterka GJ, et al. 1988. Feeding behavior, de- 1998. Track monitoring of the biotype of brown planthopper ( Ni-

velopl-'nent, and damage by bio-types B, ‘C' -and E oi: SChi‘zaPhif laparvata lugens ) immigrating into rice field in Jiang-Huai region.

graminum (Homoptera: Aphididae) on ‘ Wintermalt” and *Post Acta Ent Sin (B HB248), 41(3):275~279(in Chinese)

barley. Environ Ent,17(3):503~ 507 31 Xu X-F(¥B2.), Cheng X-N(BRiB4F), Zu Y-D(4FE ). 2000.
19 Shen J-HOLEH), Liu G-J(XIHZ), Chen A-H(FRER), et al. Analysis on RAPD of genome DNA in different BPH biotypes. J

2003a. Electronic monitoring feeding and oviposition behavior of the Ankui Agric Univ(Z BB KZE24), 27(1): 5~ 8(in Chi-

white-backed planthopper, Sogatella furcifera.Chin J Rice Sci(* nese)

EKREF), 17(1):73~76(in Chinese) 32 Yu X-P(ATBRT), Ye G-Y(H-3548 ). 1993. Studies on the moni-
20 Shen-J—H( LB, Wal:)g Y(E i_'gg),-Sogawa K, et ‘_ZI' 2003b. toring techniques of biotypes of rice brown planthopper, Nila-

Monitoring the changes in virulence of different populations of the parvata lugens Stal. Bull Sci Technol (RAH3E ), 9(4) ;260 ~

white blacked planthopper, Sogatella furciferfz rearing on resistant 270(in Chinese)

rice varieties. Chin J Rice Sci (HEKRHE), 17(supp. ):84~ 33 7000 X S(W375), Fu L HUGHE), Zhou W-T(AIGE), et al.
21 gi'(:}&h;%;f?ﬂ) Luo SY(BFHE), Wei SM(EEE) . 2000.Study on the biotypes of brown planthopper in Fujian. Fu-

19195 Comparative’st:l;y on the identifi’cati:n method of the 'b?:t‘;p;: sian J Agnic Sci (ﬁgﬂﬂk%ﬁ)' 15(4):6~11(in Chinese)

: : . ; . e 34 Zhang Y(3k %), Tan Y-J(B ELE), Chen F(Br ¥E), et al.

of brown rice planthopper. Guangzi Agric Sci (J BRI FLA), L . .

(4):169~ 171 (in Chinese) -1991 . Census and monitoring of .bro“fnjg_la};t;opp;; b.lotypes on rice
22 SunS(h M), Xu M.L(B ), Wang RJ(EHM), et al. ;x;g:agi(ii::i.)(}uangdongxﬁgnc Sci (T HRRMFE), (2): 22~

2000. A preliminary study on differentiation among geographical o .

populations of Asian comn borer ( Ostrinia furnacalis) using RAPD 35 Zhang Z-T(3¥ 'Li"ﬁ)' Che'n w( Vﬁ ), Jiang R-C(%_Aﬁ). et

method. Acta Ent Sin (R824 ).43(1):103~106 (in Chinese) al. 1997.The.v1rulence shift of rice broxlavn plantho_pper Nd‘.lpam__
23 Tan Y-J(EE), Zhang Y(¥ ), Huang BCORWEE). ta‘lugens (Stal) (-Homoptir‘a; Delphacidae) on different nc‘e varf-

1997. Monitoring the variation dynamics of brown planthopper, N:- e“esj Acta Ent Sin (R B ), 40 (supp.): 110~ 115(in Chi-

la 7 tal) bi nd r ing the resistant nese

e T e 0y 36 Zhu X W) 1989. Appraial of biotypes of the brown plan-

~39(in Chinese) thopper, Nf'la'parmta lugens (Stal). ] Southwest Agric Univ(PY
24 Teo L-Y(MHKE), Yu XP(RIBRT), Wu GROEEH). 1992, PRV KFFER), 11(4):353~354(in Chinese)

Preliminary monitoring the biotypes of the brown planthopper Ni-

laparvata lugens Stal in China. Sci Agric Sin (BER LT ), 25

(3):9~ 13(in Chinese) fEREST LEE L9 F4£ 5L BERER EE
25 Wang G-R(EHH), Fan Y-Y(#PH ), Zhuang - Y(ERZ), e NFKEERFFEGERR, KRN RRLL 10 &% .E

al .2001. DNA-based genetic variation in rice brown planthopper
Nilaparvata lugens . Acta Ent Sin (B B2 %), 44(1):123~ 126

mail: ps2000 @ mail. hz.zj.cn




