= .
EREER RS MR Vol .44, No.4
2001 F 11 A ACTA ENTOMOLOGICA SINICA Nov.» 2001

RS RN REENITASMEIERXR
KT BRAEE, KWL TR, B

(FARAFEMHESHAR, BE 210003

HEE. FHRIWRA (EPG) R HBETH WIS ARTA T R Aphis gossypii (E B EMLEHRE
(CMV) RIFLEE, ST REERE (pd) REEHEERETRS oMy 8B &7 A i 22 P aifE .
GRFEN: MEMESTFE pd ENEE, ERRSFRESFIRRARER R E B, Uk
TEEMIT AR —HARAT Y. EPARAFIS EHmrEE (o) BFEEEGFTHERE
0 FREFRER R ARTE pd WA | 3BV, SR TER S EYARITBESIAE S, IEAE T
BEREHT IR AR,

SEEiEl: MEMT. EMAEMRE. RIMEfr. BUEE. jE

HERES: (963 MERARINAG: A XERS: 04546296 (20010 040393-07

i Aphis gossypii PARFF AR (RENMEAEEEY RSN =M EET 22—,
FAEAMAEFHEER LEBRARFRRONMNAENSSZ, —BRAFILNIE, E2A3—
AN BRI RS Ccucumber mosaic virus, CMV D, {CJLF 8K 7] BLoE L & AR,
TE AR SRR DA R R AR A4 oMy, RS R PR ESR JARRRAE . Bk, W
EEEY LA RHEREITHREEAEE. BREATAEEN. FEVIFIREER. Ik,
FURE HAT Celectrical penetration graph, EPGY LA BIANMT K B AT R IXEUT AN A #E. EPG T
AR (HRRS HATZEE Tallingii T 1978 FITE™, EEE 03RRI B A R BBt 7 A
A BB EAT . BEAE 10 ° . RI\OENLR EPG IETRER, RATAWIFET R
B fr RERAAT M 1 5 ALY SR A0 2 . BAEIXT A TIEMARAHCE.

R RAORSMENU AT AR SNESNEFERE. GREERDFHEHE
T I B P AR R TR R R I B AN IR AT BR B R A DASE R, R —EAAES Y. T AR
AMALE T A AT AV B COSPREEUCIR RN BT 2 S EERR
WL R AR, W LSRR S S R BT RE P AR A A R A0AT AR Powell™
15K EPG BLARVIED 437 TR Myzus persicae e S8 E Y E . MM HEFN R ETRE
TH, BEIHEAITEZE (potential drop, pd) ¥ (FF HELEAT A FE M E B HINM —H EPG .
FeEL DA RIGEAR Y AR B AR AT 5 00— Fh e Ar 28400 M IV BhaF ) B e F R A ERE L,
MTISCRE M R E R ARARS R, BEit, Bt Epc A P W HE AR B pd STEAR
YR B RE T AUER, AR TR AR A B S RIAT AL

ELIME: EFARMEESERINE (308701410 MHEARFEBRNEEFEIE
* BIFEH F-mail: chenjq@nju.edu.cn
R EEA: 2000-11-25: S HER: 20010326

+395 ¢



396 & ] = R 44 3

oh, BARRT pd B BT AR FAT AMRMEA R, TREETTENFH
R DR E Y REAMR (poyviruses) FaH ERE-, (B, IXUeg RIE LM 2B R MH 5
CUTKRRF (%48 eMv) PREEH—HER? IR pd KEIHIURIF R F A NE ST, A pdiK
FEIE— T AT (pd WD OE T RNRE? BLRETRETIE pd KEH, 1%
BRI O TR A, BATIER CARYT-oMY B, TR TR RTET F
Broea, AIBLACHIEGT ROBET L, EERE T AE TSN RESFHNXR, ENE
B WA SRS AT AR, B, FERATM LR, SR BEHREF XA
WU R AR BAT AT pd SV AN R RZ MW, ERERSIRS pd BEEMAR
Ja, B pd AR E SRR SRR R AR

1 ARSIk

1.1 #ilHRiE

SEHFIRRET A Ag-NJGh-Cm B2 5%, 1997 SF2K H B U R SCR UG 3 5 £, AR =D
BN Cucumis melo BAJAMAMAFR. EREFTRRE (25+50C, KREBN 16L:8D, L
SR/E 3 000 ~4 000 ko #AERREMEIE 1 ARIATER.

1.2 {#iREY

EAEMEENAESM. BAEATESN. BRISEFEYY, MFiiEEEKE3-~1
RIR T 555,

1.3 FERERFHESR

EF MV AEHE AN CMV-RB, Bl CaCl, A 4T EARTET -0k PRH. LM
EERNEE: HREN SV AR 2 AL 0FINGT, 1~ 2 RS R Eir
f£ EPG L MR FHR (HHER Chen' ™). SHFRINEFIARNT . B OL4EER 2 B E WK A
TGN, AR HR AL BT R R R R -

1.4 EPG {XEERBEIESBIR Pl A

JREE: T A R HE S AR AR R, A OEE S AR, 2 O e A 4 e
RUE S TR R g . e MR FE A, 0 AR S 9 RE A L & D BB A 4e 47 28 2R B 40 i 7 HR A
o RAERM. DI AR, &AL vi AR 0 R ERRE EPG MDA .

8% SESR] EPG (B SRS AT ZEH T IR R K F R B Z AH 89 Giga-8 BHHUK
3. WAFRPLRI N 10° Q. WIEE S A/D R (DAS-800, Metrabyte) Fe#)5, @i E NI
HidF. HRFEVIFER A LR ERE A realdisplay 1.0.

WF A A RAT A S AR R P TR AR, B A, B 20 ums KE 4~ 6 em
Kds FHREN SHEREEREOER L, £205% —mE el MOFBABCRENS
A, SEISTTIERT, KR S MR AR E R A b SEIC R AR R i E T
HAT. SEZGRT, $T7F A realdisplay 1.0 B XA, PSR E R M) HES AR FE 4L 5 78 AR
e b, AR SERT M ER R BB PR ES R, DI MR, IR b TR T A EL
. TR VIS AT A HEAT SR ACH TR, IR, SCRPEFREES (BEPC EE) B
FAESRAFE TS, DU, ARSI P AR TFIARGHT D8, P&



B4 R MECRA R AENT A EREENRA 397

FItRET BT 7 — B L, 4R4005K EPG 5 min, R ISARET 2 &R0
1.5 pd:EMIAZERHESREFREZERXR

B TR A AR AR, 2 B S R A A e n T [P P R AR S vi
AR FHE, BRI, DGR pde B17 pd B0 £ 5 R AT I R0 5
R, FEEBATBCE TPAKBTT pd KA S E LK pd RS E X RERENF . HY
MEEIER RS,

LB ATERYT M atira, LR L b SRR E oMy &% U] 2 /93R 4 0
R E#HE. LR EPC B, —HELRRARSEGITE R EM £, AR T
BFRZREFAT A, 1hE REE TR HE A 4E B Ta] R 2 ) (penetration>, 184 A2 R (puncture) LRz
BURAERIIE CBIRESTT pd 0, 0% 0 pd BB (R LA KA T 50 &0, BT T pd
B SE R G R AR . A AR LRF E RN AR o 5 AAabE, 5
FEHBL 1S 2 30 4 5 pd B PETIREAT G . LR EA L% AT BT IRE R
WEST AN R R E AR B 3 b 2 AR AR A R
1.6 pd:RIEERSIREFREZ KR

SCEAAMERNRSMAETER TS BOHAERT A e LR, IR E
1 b RJERHRFRE ey AR AR B L3RS, EF EPG BE. EHIE 1D pd K
FIME B -1 M2 -3 823 PRERHAT A, STRADREMFER LB 2R &R E
PR b, #M 3 b 2 ARIDRMEER RS R .
1.7 KWLEESH

B AR REIRIC R, X EPG BB AT -8 DA A SR — MR 0 SRR M R - Ab 3
FIN R SEI R, HAGAEHNESEEE. sotae LA aR, WEARMEER K
WMEECHRENRZR. S0 EEH v MR (chi-square independence test?. TR I
H s PRFTAERRGLR, BB o it F AT R S (S AR R REZ LA T pd B
HEHMER, i HEIE Mann-Whimey U f %, ST 8AT R GraphPad Instar Cversion
3.01; GraphPad Software Inc)e

2

2.1 WREFHRESHEXER— pd HiCREHLERERSFE

pd B—RREFE 3 ~ 10 s, HIERUA—. BB AR XTI AR 3 M E: E 1R
Cpd 1> AMEDAERIERNRL Q& 270, BAIACE TR, F oM (pd 1) HHRAEZEMNFFLE
FrEL AR FMR) pd W, TTHE2A3 MEE: pd [-1 HEBES, M8~ 13 Hn pd
-2 BIMERTENR, NS ~7He pd [[-38% B8 KM FLKMBAMRE, LERFEE
CHERRM AR MR 8 ~ 14 Heo AR G 1~ 2 Hae BB 3FTER (pd 1D A BEHE
Bl AL Sh, BALKERIT, A pd [ A EA, ERE T D& RV 4 B /ST 14T
AR . BARRERE 1.
2.2 pdEBIHBMRHEEE SRFREZEHXE

R\EFILT. HTRFEIEPIET 0 pd 51 pd Bl EM AR RS R, wit




398

&

=

i

44 %

1T3kE 0 pd KR 22 IRFAGCE P, W —HREY AR . MAEKSFLREFHIL 1 pd 1
34 RARACET, A 16 KRR &SR T CMV, KFEER 47.19% GED. Y &
BERRY, FFHIEES pd HHINEZEML (P<0.001, 7 =16.33),

210 -

140 11-1

70

11-2

11-3

-3 pulse

\
\
MWWlM "‘,_m

r

HL{. Potential (mV)

d1
=T pes.

\ p—
- 1 Mum 1l UM

pd il

L
224

L
227

W il Time (s}

Bl 1 pd AT
Fig. I Different sub-phases observed during the occurrence of potential drops
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Table 1 Transmission efficiency of A. gossypii following
the CMYV acquisition with different numbers of pd

pd BHEE  FHEBIEFE QO BREKHR ERE (q)
Number of pd  Total experiment plants Infected plants Transmission rate

0 22 0 0

1 34 16 47.1

2 19 14 73.7

3 17 13 76.5

4 20 16 80.0

5 21 19 90.5

1 1
230 233
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8.93>. it i Ja EH AR Ab 2

(2.3 4. 5 pd> SEIHE (1 pd> ZINEAESECERER, HFEE 4 pd 85 pd BT 5 1 pd
Rt 2 R fE B AEG REMEESR (4 pd: P=0.023, 5 =5.17: 5 pd: P =0.001. o =
10.34%. M —B AU A BTE A MO0 R P R L GERIN R AR 5 AN 68 AR D% B AT 2 1A
FHELEPHNMN pd HENES, RUNHHHUM pd £ H G0 FHISEBETES
(1.54 1, U=746.00, P <0.001)-
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2.3 pdiRIEEFESHEFRSZSZENELR

TRUFTE pd BT 3 S ANRIRT B R (1S40 R LM, 78 113 FrBeh Wik & 1R dr
FHYENBFTE D1 M 12 PH ARG (F22. BEMI1MI3, P<0.001, =
17.87; [I-2F1-3, P<0.001, y* =12.12. BT -1 A3, P=0.028 " =4.80; -2
-3, P=0.0496,  =3.86. Hik, HELHETH I3 MERNRE. FEEAEREETETR
A 11-3 MrBeaiind (R4, P <0.001; B4, P=0.0132.

F2 AE pd BT B ETRET R B
Table 2 Transmission efficiency of 4. gossypii following the CMV acquisition with different sub-phases of pd

Eiek v LEE L] pd 1 3F 57 FRERIZFE PO BTN ERE (%) A YA L
Plant variety ~ Sub-phase of pd Total experiment plants Infected plants Transmission rate  Chi-square independence test

Eam II-1 13 0 0 I-1vs 12 a

II-2 21 2 9.5 1-Tvs II-3 ¢

Il-3 76 38 50.0 [l -2vs II-3 ¢

B -1 13 0 0 I-1vs |12 a

-2 18 1 5.6 [l-1vs II-3 b

I1-3 31 9 29.0 1-2vs I1-3 b

* FEAE R 8 E R EEMAKCE AR F FRR Different letters indicate significant difference hetween weatments under chi-
square independence test (a. P> 0.05; b.0.01< P <0.05; ¢.P <0.01)
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£, LB AR R AT . AT R B S — AL, AT R R RS
HEFR R REENE - R EITAE AN, B HTHARET 1 pd ETE
B REN pd EHE, ZATAHATHIUAOMEEL, B RSB RsE.

FERRERITIRES pd IRE TR HEM L, 35047 pd BRI HEF, Tk 515
FREAAHKAT AN . Powell™ FIA TSRS AL EPG IE R A, BERTHIR & BRI 22 K
ZH (25126 EEATNIRF LR ADWERS| -3 ks, #8572 T{ekif 5k m IR PFF pd -3
FrEzgoE ey, LA SR TG R RMNEZEERESELIERE 13
MrEESA -3 TEE AR B3k R Ak, RMERZEREFESHEET 3B RLERN.
-3 BB 50 ER AT I, ACFNF At A A4 40 B 79 = sh W oAl 4 vt i () 1T 3200,
HEER, MHRESITHATTEREREAETII3ME, X1 -28F LEF TEREEN
CRARUCTT . pkAh, SFEREMNE - pd EM T METEE BT SRR, X
S fo i BT IS & LR e 116080 B A aRad R 50F ek 47 A/ — S Sl e, =
52 1-3 M BB Bk 2 2 B e by AR & AEUEAT o4 4y, FRATIER AT #— P A0fF 31

R R R R A B R N W B RS I AE T R AR AT M AT R, VIR T %
B /AR HEITANE. ZHFRERABANEEM R 2 AN aT AAEE R, R
EMEREPTR, PREE GUEETAREH, mEs S ks EFANERSRRET
FEIRARAE o ShAh, dF ORI A R R O 2 T S BAT S IR B e A e R T
B 50

Bl RHRAREINI RS R TR A A, s
% # X B (References’
[1] Tjallingii W F. Electronic recording of penetration behavior by aphids. Entomdl. Exp. Appl.. 1978, 24: 721 ~ 730

L2l & &, Wl ppe—— OB R MRIR S B RANRIT D 09FROTE . RBMIR, 1996, 33 (2): 116~ 120
[3] Lépez-Abella D Bradley R H E. Aphids may not acquire and transmit stylet-bae viruses while probing intercelhularly. Virology.

1969, 39: 338 ~ 342

L4]  Yoshii H. Transmission of tumip mosaic virus by Myaus persicae (Sulz.): mode of stylet insertion and infection site of the virus.
Ann. Phytopathol. Soc. Jap., 1966, 32: 46 ~ 51

[5] Kemnedy J S Day MF. Eastop VF. A Conspectus of Aphids as Vectors of Plant Viruses. London: Commonwealth Instinite of Ento-
mology. 1962

[ 6] Hamis KF. An ingestion-egestion hypothesis of noncireulative vims wansmission. In: Harris K F, Maramorosch K eds. Aphids as
Virus Vectors. Ist ed. New York: Academic Press, 1977. 165 ~ 220

[L7] TépezAbella Dy Bradley R H Ey Harris K F. Correlation hetween stylet paths made during superficial prohing and the ability of

aphids to transmit nonpersistent virnses. In: Harms K F ed. Advances in Diseases Vector Research. vol 5. New York: Springer,



B4 R MECRA R AENT A EREENRA 401

1988 . 251 ~ 285

[8] Powell G. Cell membrane puncnmes during epidermal penetrations by aphids: consequences for the transmission of two potyvirus.
Ann. Appl. Biol., 1991, 119: 313 ~ 321

[9] Powdl G Pirone TP, Hardie J. Aphid stylet activities during potyvims acquisition from plants and in vizro system that correlate with
subsequent transmission. Eur. J. Plant Pathol. . 1995, 101: 411 ~ 420

[10]  Paez P. Tjallingii W F, Fereres A. Probing behaviors of Mywus persione during wansmission of potato virus ¥ to pepper and to bean
plants. J. Plant Disease and Protection. 1996, 103 (2): 246 ~ 254

[11]  Chen ] Martin B: Rahbé Y et al. Early intracellular punctures by two aphid species on new isogenic melon lines with and without
the virus aphid transmission (Vat) resistance gene. Eur. J. Plant Pathel. . 1997, 103: 521 ~ 536

L12]  Collar J I» Avilla Cs Fereres A. New correlations between aphid stylet paths and nonpersistent virus transmission. Fnviron. Ento-
mol.» 1997, 26 (3): 537 ~ 544

[13]  Tjallingii W F. Membrane potentials as an indication for plant cell penetration by aphids. Entomel. Exp. Appl.. 1985, 38: 187 ~
195

[14]  Wensler R, Filshie B K. Gustory sense argans in the food canal of aphids. J. Morphol ., 1969, 129: 473 ~ 492

[15] Wang R'Y, Pirone T P. Potyvirus transmission is not increased by pre-acquisition fasting of aphids reared on antificial diet. J. Gen.
Viral ., 1996, 77: 3 145 ~3 148

[16]  Collar J L, Fereres A. Nonpersistent virus transmission efficiency determined by aphid probing behaviour during intracellular pune-
tures. Environ. Fntomol., 1998, 27 (3): 583 ~ 591

[17]  Martin B, Collar J L, Tjallingii W F & af. Intracellular ingestion and salivation by aphids may cause the aceuisition and inoculation
of non-persistently transmitted plant vimses. J. Gen. Virol.. 1997, 78: 2 701 ~ 2 703

(18] FMEE, ZEHEE. MREENBERATR. U BEBXEH. BUREEEL (—). IR PERLE R,
1979, 107 ~ 111

The feeding behavior and the acquisition of CMV by the
cotton aphid Aphis gossypii

ZHANG Peng-fei» CHEN Jian-qun” » ZHANG Xian. WANG Bin, JIANG Qun-feng
( Department of Biology: Nanjing University, Nanjing 210093: China)

Abstract: The simultaneous display technique of electrical penetration graph (EPG) was used to study the
effects of the wave potential drop (pd? and its sub-phases in the acquisition of cucumber mosaic virus
(CMV) by the cotton aphid Aphis gossypii from the infected melon plants. The presence of the intracellular
punctures indicated by the wave pd in EPG records is the prerequisite of the acquisition of CMV by aphids
Clpd vs O pd: 47.1% vs 0% P <0.0012. The transmission efficiency was positively correlated with the
number of pd (dpd vs 1pd: 80% vs 47.1%, P = 0.023;: Spd vs lpd: 90.5% vs 47.1%, P =
0.0017. The analysis of sub-phase showed that acquisition occurred primarily during the sub-phase [[ -3 of
intracellular punctures. This result supports the ‘ingestion hypothesis’ for nonpersistent virus acquisition .
Key words: Aphis gossypiis CMV; electrical penetration graph (EPG): potential drop Cpd): virus ae-

quisition
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