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W4 EHRINZBRP T A s 2 i R AT s ORISR B B, B 1 LB 1 SO
AR LED =L 12— 2P TR (IS KRR

1 RS

1.1 HXERREY  A3gi0 0 (Phenacoccus solani Ferris) #3K H AT BEAS RS H A 3E DAY, %
JE TWHLAE K AR A HORWE S B AG SE g0 % . TEAEYI ARG S % B N AR N A T 2 A
HERF, DLSRBEE 58 2 WAL A (Graptopetalum paraguayense) {f: 242 FAEY), PAEEIRIE (25+1) C,
AHXTEREE (70+5) %, JGR] 14L: 10D, HRE 3 R4 R AT eg i3, K 2Pb s 2 d B % 2= hla 1
RIEAR A IR LN FEATYURALPE, 12 h J5 T EPG M.

O HGE T H AWK I FE 25 3 DAY, (kR8s ARELH RN &, i+ EPG JE
P 3 5 42 40 TN R 45 R A A AR D, 25 BB BN I T ) ] He A, B4 3 i (Lycopersicon esculentum) VE k9] i
FATABY EPG 155 IS 2F AW, 2l 2R 5 i, 76 BRI 53R . k2P HisE
Arrdp i e, B 2 Y A (BRE 2 ~ 3 em)AE i W37 A T EPG MK, [RS8
BigRo
1.2 EPGIREE XS SRR Giga-8 WIFRHLALAX, WA I fir == LR JE R R 275 TE ARG o i 22 | BRKE
G4 (AN 18 pm) 5y AT M, SO £ m A 2R 3580 . B H R 1 9:00 FFA Wi, 328 22 s I el
6] 8 ho AHE AT A5 56 F R @ Ry i B 470 EPG 13 i SCAY SR US), il Stylet+F2 T (http://www.
epgsystems.eu) 15k XA HEA T A1) EPG 55 .
1.3 HIESH  EPG HHESEU TS SARRIA 552 (1)71%, I SPSS S T8 G143 #T -

2 #ER59H

21 AFRGEHMENRITAMEPG ESEE i
R SR EA T G T L D AL ZE T 1
B R, 128 1 IRHIHR, 128 Probe(Pr, & 1-A) .
IR LAY A A D A Proad R O R PR
W B R AP (R 1-BL 8] 1-C), SRR, 522}
KA R FF F2 000 57, ZE A A L2 51 h
(9.6 £2.1)s(n=30)F1(4.4£1.5)s(n=30), J5& i
FHETHH(P<001), Bi: 54 B —iR B fardi Il EPG &l

BET A R4, WA TE EIRIE S A USRI, SRy A: Probe R2UH#E3; B: A U F1 B I; C: A U%; D: pd i 6
(0.083 + 0.033) Hzs [ifi 25 ] ] % J2, 4% W5 3 W 25 /)N Fig. 1 Electropenetrographs (EPG) of Phenacoccus solani.
R ERSUKT AR (] 1B). fEFIBHE o 1 D0 C Tt B Waveforms & and B €
T IR 4 M JZ2 ), Bt T (] B R A, REL A (]

H 116s 2 265s N, CU: IRRET A Wik, B B ARAN, AT C kLR 1-AL K 1-B), CIEH
FIESRPE, PRIE R A P 20% ~ 30%. pd(potential drop) . i %, ANFLEEHL & A 7E C P BL (& 1-A,
[l 1-D) o A pd BRFLEI ] R 27 AP 5, IO [F]—3F F2 0 B~ pd I 22t R A8 AR N, FEFR AR
W A L, A g i B pd PRI 508 (16.2 £ 1.1) s(n=30)F1 (30.7 £ 3.1) s(n = 30), J5 & . 3%
KFRI#H(P<0.01). B4 pd N, RIFIE & A BR, 05k pdl JEAT pd2 3, & FT 5 54 pd %
FIBF K EE il 1, HOZ He BB AF £ R AR AR fb . B k. SR, BRI C P &4, IRifZiE T
pd %, HFFLERT AR K T pd 3 (F 2-A) o E AR & A A 0y sl 067 . B 5 P9 B 780 ) o 3 B
(E2 J) (& 2-B) . Ele(extracellular E1)Ji: &4EF C i )5, EEI#IKF5 C PAR (K 3A BLHEN),
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Fig. 2 Electropenetrographs (EPG) of Phenacoccus solani
(waveform E).

A

.B

100 s

S

INER| }-,ill T Srwr ; I I.'I |||J
i lr|,l'I,'rr'..|l-‘1-.‘,'ll'|.|"r W 'L‘"'.‘\ I.;'IILJ L.“ I‘\r Ln/\nﬁl"qni‘n\e' i..ﬁ;yl'l.np lIJJI L,JIIV"W'II.AJ”HL-\I".J"\,HJ‘IA‘II\,' ‘Wl-,,l'*lT‘ll\'r'-' L\'llrl."
1S

K3 fosrdi i i et EPG & (Ele #7)
Fig. 3 Electropenetrographs (EPG) of Phenacoccus solani
(waveform Ele).

REET [ 3 2 WIS o BRELBIEIRFAL, WP A A i AR -5 o iy i F ) B A 5
B B1WAHRL(E 3-B) o G ¥ MR 8 ~ 10 Hz (K] 4)

2s

K4 frsdiBin et EPG EiE (G i)
Fig. 4 Electropenetrographs (EPG) of Phenacoccus solani
(waveform G)

K5 Afrsdii et EPG B8 K HE KR
Fig. 5 Correlations of electropenetrograph (EPG) waveforms
of Phenacoccus solani

$t EPG Wil i e A 25 Rt 181, S8 K AE R R R AR 5 TR, 73% K probe & A i
2 BRI R A, BR T RRE A PR AR DLAR, I TE AR (C %) AW B 9% i BIAER . BR
A WAL, Bl B8 & AR TR ¥R 2 B C s B T HAR P i de . BRBE C % & A F 2P 2

Ele B np B, KA MR 53511 R 48% Fll 38%,
AN B/ NIRER R A E IR G .
22 ANEHMERAREYLENRERITA fim
SRR I TE T A ANE A i BR800 A ke A
T LA — R 2R

TEBIEANIE b, Aonrdi i R B v] & A
E %, {HJ27E COWEL 4 T A3 BUE )% JE (> 100 probe)
H, B4R E U REAR D, AUEEROR . A s di f
WU H R &4 E B, (B2 PR Ele
T, HAE KA i 72 v B /KO P e Y 0 W6 0 < B
AR ARG S 3% 78 (] 6-A) A E S ECE S IE “E27 4
18 A9 37 9% 59 (1] 6-B) L B 19 i I 9 TR A D
(Hl 6-C) o FEC & SLHM M A Y EPG K5,
90 5z 05 A X P 7 P R Y 4 U U8 N 2 B B e I
1) & A I LY 5 THALRCR AR G TR, % & 3 EPG
K E g —tE, H I, 3§ F A K/ EL A
E2 AL A3 T A IFT Ele 3.

FEPE KA WAHOCS B L, s d by i e Bl

A

R

Bl6 ArdnbnTel A ERECEAT N EPG I (Ele 3%)
Az IRV 53 U0 B: T SIIE Y C: DL EMAhE
U=/
Fig. 6 Electropenetrographs (EPG) of Phenacoccus solani on
Graptopetalum paraguayense (waveform Ele)

A: Waveform associated with salivation; B: Waveform
associated with ingestion; C: Superposition of the two
waveforms above.



55 4 1Y) O J7 AR FE TR AL B S B AR AR i A 2 AR B IR AT WIS 431

AR AT S H T AR b b O CR AT o, LA 1 o o 7 e s ] Y FRl A B8 SRR A T L T 5
B RPRECE 25 /0 T 53, SR e 7 e A IBCES (57 i SN2 , ARSI =, A 3 L P 2%
B R 37 15 RN, B AR R R K T A B RMR B o AR BRIR B
FAAE .35 22 5, (H R BRAR B I AR W 0, Y 22 S R A2 MR IR B e ) B I G, Bl B 7
AT JLPRIAH B 4 15 Frs & DRI A A TR 2 R 2R T e, B DRI A I KO e 3 1Y 3 4%
A FARIRN DS R BRI E], BT R TR . B> pd R AERYITE], PIE DAL
BFHZES . R, BT pd PRI B2 TR o w40 by W (e PIRME Y b 5945 Sk IO P AT LA
Ele #i83F, B Ele Pk A Z Rl il BYRIREL, A 3> FIasd .

®1 ARGSMIMETEFTEEY LOBRRITA

Tab. 1 Feeding behaviors of Phenacoccus solani on different plants

TH4) Plants
24 Variables/time W27 X Biological implications
WeH G. paraguayense  Fii L. esculentum

n_Pr k7NN 1.05+0.15 3.33+0.97*
s_Pr/hr PEPNETRsY 7.98 £ 0.41 6.03 £ 0.95%
s_C/hr U2 20 i B] A TSN 4.98+0.92 5.02+0.56
s_Ele/hr FFELHUE IR A] 3.03+0.24 0.71 £ 0.19%
t_1Pr/hr [ s A A ) 38 55—k A A e 3R TET R B[] 15.65+5.97 68.11+36.25%
ec_1Pr/hr A Proff AR 3.33+0.97 1.05+0.15%
s_A+B/sec BAANTRIHR N 1 285 3R K 1 B i) 16.42 +5.32 29.67 +5.12*%
ec_lpd/sec S DA oA ) 380 55—k 4 AP R Z4H B B ] 163.54 + 15.06 147.04+18.40
n_pd P PR 200 L PR g £ YR B 115.78 + 10.56 57.57+12.33*
n PrlEle THIR S — U Z H AR A B 0.69 + 0.06 1.09 +0.12%

T *FIR BTN [E BB AR B 22 57 (P < 0.05)

Note: * means there is a significant difference (P < 0.05) between data in the same row.
3 i it

SR (Phenaoccus solenopsis) ™), KE 43 ¥y Wt (Phenacoccus manihoti) ™, 1 R& S0 Wy
(Planococcus citri)®, B (Pseudococcus viburni) * S EUETT A HY EPG K, A1 4p kB & 10
A RIER LA P 5 7 FEASEIE, B A . B . C i, pd % Ele 3. E # LA G i, LA BB 730
X I 1B 25 3 S TETIN 7 A (R W T Py 7 2 B IBIE 1 A T I PR A ) i 7 £ B B
TEM PRAH M N 223 OB B = A O« MEAMICE R | RRELPE U R AR BRI I

TREZ AT BEPG AHSCHIFFE0) SR B, AN [RIBCE v a3 B 2 AR ALY 5 AN [m], 30 B 2 AR,
A I ERELE RN LT B0A B R . ZER W A e s O R IO AT A Y EPG 55, B I BBl T
AP AU BB, B AR TRLE DT 20 s, SEEHPFSEAR R R, Aasdibr i SO, B i il 7E 5
WNZ U . BB M MERCEIE U 7 A RSO , SN AT 685 HIRCR I AR SC, (B0 A FHIESE . AT
T T et PR A B TR, £ A XoF ] L 4 PR A 7 i P 2 A B R R = 3R B (i AR, R pd IR A
X C M UER . AR pd BRI H 8L BEB T B MR TR JE ) E8AT R ), AR
H i 1 T 5T & B sR A by B T A5y B mhoig 2, (H 32 A A BCE Rt LA R A% 5 1 AR B Sl
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I, FEHE BT XA FR AR R W 25 G Bl TR T I R 10 25 R 27 AT B AT e i sE iy R AR O . ARAE 2
TR TR AN TR], X 11 A5 B R 43 A AR BT A A B, AR, ) R S A B, g ol
JRA B, DUSH RO R R o, G B 6 5 . HROC TR i A7 ) EPG BHoErh, Firf 4
HB PR Ay AL P B PR R M L L, AR SR AR A LR I | R A A O 4, H ARSI
)38 H AT IR BU N o AR SCRIFSE 45 3 S /R A R AR Ry iy Fect m] e A ) B B, AR SZ A s B )
BRI I UEAR R /D, BARFREE I [ IR A IR BN A b, AHIEIE BT oK 52 30 880 1) o 3 B O
(B2 %) . TEKEMY Pseudococcus longispinus®” A SCHE BT Pt &30 1 X AP IRg R O, B
R E PR, BARIRGE TP XA SR EAT T EL A E2 BYRIC, (HI R B 25 5 rh I e SR IR
THAWE B1 &z B2 POURYBLAVRAE . [, DR TETHE TP e, TR R EPG 10 & [ H 30
T Ele B, MR G A CUEHFATH I 00 o X L TR B 0Pk S 4 b i A 5, L 1A AT g
Ele HILASREAR BB, SRE4 M1k, Ele JTE A4y E ARG 2, 76 28 0 25 B
EPG I AU OCHY B BF9E th ok WAT X Ble BB AT GETH 5 400 R BT oAt 5 ) e AR H
R A AR E B, Ik AR AR A RSSO I I G 45, ARSI TEA DTS
HEEUEY) b RS I I 2 2 DU AMNE S B, B Ele WA 3, 7€ EPG 55 L3RI E KR
P, M SLAYEY B e W2 smZUAY 0 R IE o BRAL SIS, A8 LA WA | FREL IS LA AL & e, A
FREBF I Ele P 5L B E I (3% E1 A1 E2) Y EPG MEFAR AR, JHI ] GE 5 41 FRa B =
U HUE 22 AR A DU, T A sn i by e Ble AN it L U A 7o S R U BH T sn 48 R0 W 76 22 AT )
B SR A AR AR o AS SR A SRR, AHEC TR A, A s A e A IR N, RO A
TR RAG, SR IEN R IR R R 2 | R MR B A, R SR 4 A M B8 I3 1 2F AR R
Ho AHHRFD IR, Z RV R S5 EAA HARRYE, FEARIAEr 7R MBUZREEA T, X
FLIR 3 A 2% B LA S PR 200 B 1) - A A S R S 2 2 AR R BE A D7 T o Al IR, A mr i i O 2 1
FIE R A ) Ele I, A5 a] HEAYZERL E1 A E2 fOSEIR AL, 2 1 B A BRI ; i fe sh 3y T iy 22
S, HE = BRAED ZE A A B A O, (AT R (e — 2 TR ABIFE o

ARSI AU, A FRA I IR TR 1) EPG B85 R AR A B s, (H L B O R
Ele i, UWESE T Aspdp Wi 7e 22 AR INE H b B B 9 %) 3 7P R R 3 KRS o AT 98 235 SRl kg it — 2D b
FEA R Y BCE PEAN A ARG AT A2 LR R T B RS
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Characterization of Feeding Behaviors of Phenacoccus solani
on Two Plants Based on EPGs

HUANG Fang', WU Zhiyi®, LU Yaobin’, ZHANG Hongying', ZHANG Wenjun’
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Abstract: Feeding behaviors of Phenacoccus solani on Graptopetalum paraguayense and Lycopersicon
esculentum were characterized by using electropenetrationgraphy (EPG), respectively. The results showed that
the basic waveforms including waveforms A, B, C, pd, E, Ele and F were generated when P. solani was
feeding on the two plants. Waveform Ele was the main persistent feeding waveform, while waveform E
occurred occasionally without typical passive feeding waveform (waveform E2) when P. solani was feeding on
L. esculentum. Feeding behaviors of P. solani on these two plants were significantly different. Compared to the
performance on L. esculentum, P. solani feeding on G. paraguayense showed lower site transition frequency,
faster penetration of the leaf surface, more access to foliar nutrients, and longer duration of persistent feeding,
and generated no waveform E but waveform Ele with prolonged occurrence. There were typical subwaveforms
of the waveforms E1 and E2 (but with the zero level of electric potential) within the waveform Ele. These
results indicated that the EPG waveforms of feeding behaviors of P. solani on these two plants were similar to
those of the phloem-feeding insects, but the waveform Ele was the main feeding waveform, which confirms

that P. solani have greater adaptability and infestation risk on the succulent plant G. paraguayense.
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