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1.1 ¥

ARFERX B KESRESANT 1997 4 5~7 AFX B/ W #E T AT AV M i 7k
Ho RRIZEHEE CAMER B B KRR RRD KRR R TN fE& AR
PUEEFE PR R Mudge (Bphl1). ASD7 (hph2) FAFHNENME, SRALHR
I~ OIAM. FraE#E CELRIEE TNI EBE 1 AR M. BEARB S TNL FfE &
M IR26. Mudgo 1 ASD7 srtt o BR#E, 2 HERR R BIAKIEAE, SEERTHE ABEREZS D
#H.
1.2 A&
1.2.1 AFEREE CEM RO FENE: (O KEHHIEHES: M EH
TN1. IR26. Mudgo. ASD7. IR36 # Rathu Heenati (RH> 2483 5 FFHETE 60 cm X 40 cm
X10em FIBHA M. BREM 1T 128565, EE 3. 21 O8ER,. BT 10 #. FiEk
HEAeLAE2-3WEMR. MEARM TNL 2FED 9 %8, #FHidHS %ML,
P2 EER. % IRRI BARE S CRS MM B FEE. () KERERNE BEE
EPE: 103 A S AP R, 0 BT E0EE 2. H100 EMER. #
AN10K4~5BER, BEE 10K, 10 REHEFEEE, (HEFEE. DTNL LRfFE=
100, TESPUE R ERITEETRE. DU BIERETREL S0 A0 FHER TS CERIEE .
1.2.2 HAFEHENNE: SAENELNSE. BiE 24 W ARERARR, FEEL N
NO0.9%MAEBEHAKIE., S, EEREADES IR AT EEE EH Olympus WE B
B (10x40> Bit s SEEEHELAHNKREFME . B8 Chen F 8 A H L
ATHEE.
1.2.3 @ILAEE CAMNIKS: BEEM 4560 D3R TN1 ., BRE/MH M B4R E#
NPROEE R R 00 1 K. WO 260 IR FRNIER 3 RE B 35T £
72 h. 12D:12L. ¥[8l 26°C A7 40 A IELL.
1.2.4 AWM ECIESE W RSk RAMES T #8 45~60 B#H TN1. Mud-
go fTASDT 54 1 %, EFU—AERE TR EESFRN/NEHH, AHTE 3 L
BREZE. MEEHBHMEESFHHENEREL, BA10%K3-5sBBELEAEHRFBA
FiRA Q6+3CHMTE, EESK. Al TERFE24 h 748 h &8 CETE AR S L
FIEERL TEE R LEE R S AR
1.2.5 EAFPEKESS ERAKETMEHE: SRR ER T, FRREERSTIREM
EHHBEERAER 1.5 om BABERENAE S, AUEREL, KBHEEAEH. &
TIREPEA 24 hABLHEREL L BMEHEEE 60 K. BEERHRAEB A 26+
10XC - 12D: 120 BAESEFRAA . BREER CANERKFISN, ENNEFEANE R
W, BE2HP. BE—RPMGEIEE. BEAURIS, BASHENRREEHIOLE A AR,
R MEE A O, B2 SN AL S B 5 R I L5080 .
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1.2.6 A CEUEATERERENE. B 108 CEEERMELRE, IMATEE0.1 md/L
TR LR i (pH7.4> 4ml. 2%, 1500 1/min B0 5 min. B EFBCAEEE. RAERE
. REBRAREREEONESE REHIBIHE.
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2.1 BXETEMBENBEENGFALERRE

1997 S VHR T L WAL MR R s 3 148 6 Bl 3] FoRe /KA BT BT S E TR AN KRS AR
FAE B EWEL R GO RW, WNIH 2 e CAM BRIV E DI T R SCFEE,
BT ALSBOFE, METHEEARTEYRE L. AN EERAEE O,

F1 FEREEEENEEY
Table 1 Virulence of populations of brown planthopper { BPH) from different areas

iR IKFE @ FE BRI EE HRFEFEERY
Population Rice variety Damaged grade of seedling Nymphal survival index
el TN1 9 100
Hangzhou 1R26 9 76.8
Mudgo 9 —
ASD? 3 42.7
R34 5 31.7
RH 3 48.8
i) TN1 — 100
Longyou 1R26 — 104.9
ASD? — 43.9
1R36 — 24.4
BT TN1 9 100
Nanning 1R26 9 98.7
Mudgo 9 —
ASD? 9 63.3
R34 5 36.7
RH 9 70.9

SRR S AR AR B AR TR R B, AU A e iy R 3L A BEE R e
REREREMEHETEEER. MARNETHME. B8 3N RIETE 3 0 HAEEE R
EANIARNETREER, ESREESNEARRNINEFRNENERBE, iR
P 3 T (R AR A LR E A E R 2 e KA RIERIVERTEN 2 5% (R 2).
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#2 TEARFEELAFEALEETHE (<10°%/3K)
Table 2 Number of symbiotes in different BPH populations ( > 10° symbiotes/ insect)

L2107 IEWER S5EENR FEEARE B R
Population 3rd instar nyraph 5th instar nymph Brachypterous female Brachypterous male
PiM Hangzhou 4.911.24a 16.4 14.7 4 31.515.6a 8.511.2a
Bl Longyou 4.310.1a 21.212.5ab 29.814.1a 7.210.5a
BT Nanning 4.812.3a 26.213.76 87.719.3 b 7.912.32a

FERHENTHE ) AFEE, TR, A-AEREETHARESERIEE (P> 0.05. HEHERE)

The data in the table indicate mean | SD (the same for the following tables) and those in the same column followed by the same

letter are not significantly different at 0.05 level by Duncan’s multiple range test
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Fig. 1 Dynamics ol symbiote in dillerent
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FrEc R A d e A —2. M S#
Fih, HAEEMGREEE L, AR
5 WA BN RN AL E HEE R
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e e k=AY
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Fig. 2 Number of symbiotes in hiotype | of BPH on dillerent resistant rice varielies
ELAEARTFENERTEZEE SR The same letter on top of columns indicates no significant difference (P>>0.05)
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2.4 HABRWNTEBEMESE CRREIZENTN

GRILAEREMEDI ] . [ FENARUEARBS R RS EEEHEMALRT 20
ER GRY, 2 MR E AN T EE T ERE L -, BRIOVEZ LA HEE R
FF TN1 A ASD7 BHEFEMEIE I, 5 Mudge FIELUBESEM PR, HAMR T PG ELAY
BR.
2.5 HAEFEMNERE I TEPERBRET

El3n ek FE R A K R B AN B AR 2 M F3 HEEMNBCERFEFR
Eﬂﬁ = ﬁﬁ‘ﬁ KRG AR, SRItA Table 3 Eiffect of symbiote on feeding preference of BPH
B ) A EY I & B SR nymph on different rice varieties

AR KREMATE BB HEHEYE Feeding preference (%)
Biotype Variety 3L H Aposymbiotic ¥ CK

BHTE. FRLFE AN

FERC, R A TEER B A AL A i d I A | TNL 33.318.3 27.714.9
FPEEERIER 609 24 E, TP E Mudgo 17.713.2" 37.716.2

" o ASD7 49.1111.7 34.719.3
Mudgo 12 B BRAEK 83.4% . HELEK | N . 017
HE AN TN A B 259% . 3L Mudgo 24.5109.8 39.219.4
A E GO BT U E R E T R MR ASD7 43.0113.5 31.613.1

0, AREEM TN LR ERYIERE * EREMEEREER (P<0.05 (B8, K4 E5H

7K1'2 , ER ,g.b—‘_ﬁ .F/_:E s 515;'] IR26- MUng }FD Indicating significant difference from CK (z-test> P<C0.05):
s he same for Table 4 and
ASD7 M IVE BB KA B fobie #ends

EEMALTHARA (E 3.
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&{)
B 10
G 20
=
o0 N |
%;- 20 T
—410)
—-&)
80
10
TTHEEEE (%) i ik
avmphal survival nymphal curation focandivy

B3 SxfEEAEN, S EEE CAEYR | AR LRSS, HAMEH ) T
Fig. 3 Change ol survival rate: duration and [ecundity in aposymbiotic BPH biotype | compared with those

containing the symbiotes on dillerent resistant rice varieties
%, ¢ x PRIFREIEAMEFEESE (P<0.05) AREE (P<0.01) ER
# and # # Indicates significant difference from contral group at 0.05 and 0.01 level, respectively
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HAENE WA 3 MY TS BFTENAKERH EAEmAE 4. SEZIEFNE
PR B D EA L IR R 27 B, BNAVIRRETE 459 LA o TR 25 A7 o S A0 7 B & 1) 1F H
5498 T EAFPURAKR R LR ESRAL, A8 TEREESERTLANE I £ AT
KAGdmA LA R

F4 HERMAREPVEEEERRA. FEEMFNENRMN
Table 4 Eifect of symbiote on development. survivorship and fecundity of 3 BPH biotypes

48 Duration (d) FEE Survival (%) F= Ol E Fecundity (Fi/ %)
R KRR
' . e % B A % ER e ez % B
Biotype Variety
Aposymbiotic CK Aposymbiotic CK Aposymbietic CK
\ TN1 15.411.2* 12.310.8 77 80 52.4112.2* 82.9114.4
Il TN1 16.713.2** 11.512.2 77 33 45,41 8,1% 72.3 1 10.6
Mudgo 17.911.7** 12.811.5 75 75 12.015,7**% 56.3114.9
Il TN1 16.711.8* 12.211.4 76 79 53.319.,9% 79.3113.3
ASD7 18.012.2* 12.411.9 69 78 21.0111.5* 42.3 1 7.5

* « RREGWENESWEE ndicating significant difference from control group (P<0.01): 3 5 [A The same for Table 3

2.6 HABMNTEBFLE AR ERFEHEEERIZ N

ELRSR LA BAIE R AR T H%&E%WE’J%%%%@@E%E SHRFH, FILAL
MR AR A A R R AEEBEMAAE @ﬁ%%ﬁ@ﬁﬁﬁ{éﬁiﬁﬁ%ﬁ?ﬁ%ﬁﬁﬁi?& B
HLAENAENR THERARERREEFEENEMAE N TAENRT RS,

=5 HEFWARSHIE CEGNEEREERITEIEN N
Table 5 Effect of symbiote on activity of alanine transaminase ( ALT) and aspartic

transaminase ¢ AST?} in BPH biotype 1 and 1T

NaBs BN SIS (BEA/L) FEABRERRE (BEei/L)
il Activities of ALT (TU/L) Activities of AST (TU/L)
Biotype g xt B AL XTHR
Aposymbiotic CK Aposymbiotic CK
| 4,24 6.05 4,53 6.07
Il 4.05** 14.17 2.41%7 12.82

3 Wi

FEHERFEASBEEELYHE, AFTRREMEAREENTOEELEY (RE
B EEEFNFERAER, v S5FEREAE. BEERL R L4 5 i
SIRAE S FAE N =AM E R 2T R YRR RN FERES ., TH T
Acyrihosiphon pisum ST EHEMAEN RES, RARREFERNSTHELEEE SRR
SRS, S BR R A AR B AR E TR R KA
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TERFIERL FEE R, W WA AR KR AP AL S TR R AR ), 2 MEHE
REFUE ARSI, AU R R R A S RE AR R BT, 45
REH AL B IE N I AR B S TOR A R R AR B T A IR R A MR A T AR R
e M CER P SR A R A SR AN I BT B L LA R R 50 T R E R A TR I
MEFRAEES EAEEENRESE,. #ARABENRREED (KRB GRLFIER
HFEAKEE, XEBCAMNZTHRYM (EER MRKAMNFPREEEZHEMR. Bk
M, AN R CAN KB RN E SR ET A EAF SR CAARER
RHRER. B CARRIERSREFHOERRNZER, WA LER S5 Y
EEFMEARER, A& CAEX AR M E0E M2 3 AR (BT A B R 6 B R R R A
THRERIE.

EAAF PE CRAMAT A AIE, WS WA R OREERRFAREE A4
FRENRA R, — AR ERM RS RERm AN EEEARS. ARABKET
EMBR KRS MO EEGEMAES, INTHE CERFRGUADE I N E, m
JUVERE T RS AV R AOEUE ORI T AR, BRI ANIE CREFE M E . AR A AT
ROVH A HAEE R RS S EAET I, L 3 MAREE A YRR 5
AEIAERE SHFENL LR, 2 NARNEDTY [ ERECENA RS TN I, &
SR RARNME A 00 E A AZ A R BB ANE Y AR R IR26+ Mudgoe 1 ASD7 I (97244
AR E G CARMEEREB S, REEREN, EE CEE NIRRT
FEMMERIIES, FAEMREERORL TR, AT AR CERIE B RAE
RIS AP TR RACH BB RR A E R, S/ CAMLEN. KEIF. BEERRBhR L.
EXAEEE CANERMOENEEPORERE. FAESHERMNEFBREIXER
PAR A R AT AP 0o T A S G TR — P EARR.

it SARIFFREDRPATH R AL AL AR ESHT KR, FREKXFHYR
PR N KRR R 96 AF AT HFE B Sohodi R T, Hb R R R u Al

2 % W #t (References)

L1] ZwdE, TH#Hie, AECE BRALEWEEE HE. EERZFWMRT, 199

[2] Medrano F G Heinrichs E A. Response of resistant rices to brown planthopper collected in Midanso, Philippines. IRRN.
1985, 10: 14~15

[3] Z= F FEE, FFXE 7 OHEBREWRTHR. ERLEMSZ, 1991, (1. 29~32

Lal 3 % BEES\. B &% T REELAEWREESEN. T ARRLRZE, 1991, (2): 2225

[5] MME, friet, MER. REE CAIWRENTER. PERLHE, 1992, 25 (3): 913

[6] LuZX YuXP, WuGR e al. The virulence change and damsge characteristics of various geographic populations of
brown planthopper. Entomologia Sinicas 1999, 6 (2): 146--154

[7] RFER, LFE. ek BECAEVENIRER. HiRlRsE®), 1992, 13 (2): 113124

[8] ChenCCs Cheng LL, Kuan C C e af. Studies on the intracellular yeastlike symbiote in brown planthoppers Nélaparvara
fugens Stal 1. Histological observations and population changes of the symbiote. Z. Ang. Entomel. » 1981, 91: 321327

[9] ChenCC: ChengL L, HouRF e al. Studies on the intracellular yeastlike symbiote in brown planthopper, Nilaparvara



204 1= H 2 R 44 #

lugens Stal 2. Effects of antibiotics and elevated temperatire on the symbiote. Z. Ang. Entomel. » 1981, 92: 440~449

[10] Raguramsn S» Jayars] S. Effect of neem on yeastlike symbionts harbored by brown planthepper. TRRN. 1988, 13 (5):
3233

[11]  Shankar G+ Baskaran P. Impact of the presence of parasites on the population of resident endosymbiotes in brown planthop-
per Nilaparvaia iugens. Current Sciences 1988, 57 (4): 212214

L]l AR, Hiftd, EPEE FHAMMERAENLEREPN, STTRESR, 20000 12 (3): 126~-128

[13] :REBIHG ZRAEFRRYE bR, ARFEHRM, 1992, 348--355

[14]  Baumann Ps Baumamn L. LaiC Y e af. Genetics: physiologys and evolutionary relationships of the genus Buchnera : intra-
cellular symbionts of aphids. Ann. Rev. Microbiol. » 1995, 49: 55~94

[15]  Camphbell B C. On the role of microhial symbiotes in herbivorous insect. In: Bernays E A ed. Tnsect-Plant Interaction. Vol.
1. Florida: CRC Press Inc. . 1990, 144

[16]  Ishikewa H. The mdecular biclogy of symbiotic bacteria of Aphididae. Microbicl. Sd.» 1986, (3): 117125

[17] 5%&FF B & EASFS BEABEEMHOEL. BRSPS, 1997, 40 08 110~115

Ligl AMFE, @EF. FFEE BRAEERERTREREENENRL. BRER, 1997, 40 (H): 122126

[19]  Sasaki T» Kawarnura M, Ishikawa H. Nitrogen recycling in brown planthopper Nilaparvata fugens: involvement of yeast
like endosymbicnts in uric acid metabolism. J. Insect Physiol. » 1996, 42 (2): 125~129

Role of endosymbiote in virulence change of the brown planthopper
to rice resistant varieties

LU Zhong-xian, YU Xiac-ping, CHEN Jian-ming, ZHENG Xu-song» XU Hong-xing, TAO Lin-yong
(Institute of Plant Protection, Zhejiang Academy of Agricultural Sciencess Hangzhou 310021, China)

Abstract:  Dynamics of the symbiote was monitored in different geographic and virulent pepulations of
the brown planthopper (BPHD . Nifaparvata fugens Stals to determine its role in nymphal feeding selec-
tion, development and adult reproduction. Effect of symbiote on the activity of transaminases in BPH feed-
ing on different resistant rice varieties was also examined. The results showed that the virulence of BPH to
rice resistant varieties was closely related to number of the symbicte in BPH from the paddy fields: and
abundance of the symbicte in BPH from Guangxi Province was markedly greater than that from Hangzhou
and Longvou in Zhejiang Provinces while no obvious differences in numerical dynamics of the symbicte were
found ameng the three purified populations with different virulence to the resistant varieties Chiotype | -
[l and Ill » from the greenhouse in International Rice Research Institute (IRRI). Number of the symbiote
reduced significantly in female adult of BPH bictype | on resistant rice varieties IR26, Mudgo and ASD7
compared with that on susceptible rice variety TN1. The aposymbictic nymph of biotype | and || treated
by high temperature in egg stage preferred TN and ASD7 tc Mudge. The markedly lower nymphal sur-
vival rates adult fecundity and activities of alanine transaminase and aspartic transminases and longer
nymphal duration were recorded in the three aposymbictic biotypes than in control ones on susceptible and
resistant rice varietiess however, the much greater changes cccurred in the three tested biotypes when they
fed on inadaptable resistant rice varieties. These results implied that the symbicte should play an important
role in change of virulence of BPH population to resistant rice varieties.

Key words: Nilaparvata lugens: endosymbiote: virulence: resistant rice varieties



