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Influence of Potato virus Y-infected tobacco on feeding behaviour of green peach aphid
Mpyzus persicae (Sulzer) and on Aphidius gifuensis Ashmead adaptability
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Abstract: To eclucidate the adaptability of Aphidius gifuensis Ashmead to Myzus persicae (Sulzer)
which feeds on Potato virus Y (PVY)-infected tobacco, the probing behavior of the M. persicae, parasit-
ized by A. gifuensis on healthy and PV Y-infected tobacco were recorded by using electropenetrography
(EPG). Additionally, the indexes of parasitism rate, emergence rate, developing time and progeny sex ra-
tio of 4. gifuensis on the healthy and infected tobacco plant were also explored. Compared with the con-
trol, the duration of the first probe in parasitized M. persicae on infected tobaccos was significantly pro-
longed and the number of F and the total duration of F waveforms were significantly reduced. The time
of the actively sucking from xylem (G waveform) of M. persicae on infected tobaccos was significantly
longer than the healthy tobacco, and the phloem phase compared with the healthy plant, the total dura-
tion of phloem sap ingestion (E1 waveform) of M. persicae on infected tobaccos was significantly short-
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ened, whereas the duration in passive ingestion (E2 waveform) was significantly extended. Although A.

gifuensis could complete their life cycle on M. persicae reared on infected tobacco, there were differenc-

es in adaptability of 4. gifuensis comparing with the healthy plant. The parasitism rate of 4. gifuensis to

M. persicae on infected tobacco was 33.67%, which was lower than the control test (64.67%). The

weight of mummy and the body size of newly emerged 4. gifuensis adults on infected plants were both

smaller than that on healthy tobacco. No significant difference was detected in progeny sex ratio of 4.

gifuensis both on healthy and infected treatments. The survival time of A. gifuensis adults on infected to-

baccos was 1.48 d, which was significantly shorter than the control one (2.25 d). The study result

showed the PVY infection has an adverse effect on A. gifuensis.

Key words: Aphidius gifuensis; Myzus persicae; Potato virus Y (PVY); electropenetrography (EPG);

adaptabilitys

T FH R BB 4 5 5 0 B P P R ) o
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3R R < MR R VT P R S E A A PR 2 B
RIR =W AR 25 5% 2 IR I3 (R AR g R R, 3L
25+1°C JEHRE A 16 L:8 D AHXFRE (60+10)% 5%
R 87 27 ARt HHAF A T 2014 4F
K A E T2 R & R R R, = L
R Sy 2 2 WF s E A TSR, ) SR A R IR AR A — 35

{X#% : DC-EPG Giga-4 H 4 037 3% 10 51X
faf 2% Wageningen K27 R HUSC6 2 i, 3055 0T FHAR
e HRET  ELAR 15 wm 4 22 FNAR 22 35 R AN AR i 5
RXZE e N TRMA , TR ILE A% ] ; Leica
M205A BHRSE, FEERR B ARGHER AT,
1.2 Ak
1.2.1  PVY R ARG 4 &

VEUR/IN—F 1 4 1 1.0 2= 00 87 4N i, =
& Shrestha et al. (2014) [ 7 K PVY N 280 2 iR
ST Lo FERRET, FRIBGE S i, 4 i (R R E 108
() EE 45110 A 0.02 mol/L B iR 2% v IRCHS: i 1 4T 5 )
W ORIG LA B 4w A HE AN o TR I 22
Fr 1 mL PRI, X R G KA B, 2R 5 43 5]
B2 LB A% 2200 25+1°C DGR E W 16 L:8 D AH
XPUEE (60+10) % 1 il 2 N ARS8 5% . Fe i AR K
T e B HEK , 12 d Ja B EUR TR B 1% 2% R
PRAVE A bR A IR A R
1.2.2 RS R K

WAL IR AR 55 S TN, AR A MEF v 1 O g
HOEPE S, S N T EREECXS , BT 5 mL B0
B ACHL 24 h a5 o PREUR 1Y 2 I AR i 4 T
fat e = 4 87 4l i b, Bl ¥l HUH T RS A 40 emx
40 cmx40 cm 3% RPN o FEIF R b e e
24 W, $ AT AT A 1250 (R4 A AS L S g AR
Hl e 24 b5 A bR AF AR e o IR Ak SR IR 25+
1°C DEHRJEI 16 L8 D HIXHZIE (60+£10) %11 5544
TR, DIATHIATIT & B i e A A 4 ] T
5 d A, HECE AT AN 252 5 35 0 (He et al.,
2018), T ARG T a7 A S bR Jm 1955 5 R Pk Lhk

2 ARG T A0 BEZH EPG I ik He % PR ZH A
WFAEARIRI S0 T R AR AT AR
1.2.3 EPG A6yl 2

RIS AE IR 25+1°C AHXHE R (60£10)% 54k
RS N AT . AR RIS 8 i DC-EPG Gi-
ga-4 iR 430 0 SR AR B AE B PVY AR AR 5 (e B
JARE L BTN, R 4 AL 10° Q. Fi
MR TN 1 pAs RN AGE AT 1 h,
T4 K 9: 00 FF A EPG i s o 4RI AR 55 00 7 o
S B SR AN R H A R A AR, R R LA
— Bt 2~3 em HAR N 15 um 194 22, A /K
T HL AR RRE 7 AR A 1 TR A L A R )
TN P AR R R 3 R IR] s 32 i
U 7 R R e 5 BRE AR B L ) B S50, 2 R R
FERHLERIE N BEDLHES o SR MR BF 210 5% 6 hid
KA, B A RGT T 153k o IR, Bk i
SEMIEE U T 1K EPGINSE . EPG I IEIC RS
M3 i A style+d il style+a, 3BT B TE F|
H EPG-analysisworksheet 4.4.1 2 {4 ¥E47 19 44 40 i1
(Sarria et al.,2009) .
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FVE2 1l CHEEF AR B B e sh i v i) e
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RN (R AR b, Fr i e 24 h )5, 48 1.2.2 51
F2 NI T Ik 0 000 o Pl e o X0 I 3 IR R
REE 10N, AR 503k, 8 dJRSeit
BN U N B E, [R5 2 B ML R4 50 3k
(RS ] 7 8, H A 2 iR T AR 1) i
Wi J W (R B SR AT T/ N BB A Th T AR BR DR
B IR EE 2541°C A AR EE (60+10) % ' 17 S 45
16 L:8 DY N TIEFRAENFEHPML . B 12 h W IT
O SRARASE (1) 5P AR 100 | H W ] | B e 3w R 1)
T3 A1 BEALIH IR Ak ) P 1 2 2 08 45 30 3k
TE 4°C AR I A% 8 A T R 30 min, 2% J5 {# FH Leica
M205A & fUR Ge I it Al AR AARTE 5 BRI
UG R T, DLITRG A K B EO
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1Y B[R] | pd I B pd P51 Y RS2 st ]
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FEAGERRE AR I, % BT 76 3% AR ik R PR B Biof
B EN O HUARBE T AEXT /N o MR AE 2 P ARAR A S5 5

HBUEHTY G IR B .35 22 5%, (BRI R ik L 11
G I SR ZE I} ] 2y 28.59 min, 1 35K TR {d AR R
AY93.54 min, FHIRMREGE PVY J5 nT 38 AR 7r
R Ry Tl A A2 P 1 R R R I ) b s i
FEFAIHLAEBE 7 , (5 55 fat AR AR LE , KA 7 s K
PR T AR 2R T 22 (1 B[R] SR W IBOK 23 FHTEHLAR

R AGERRAKSBEDRE Y REE%K LB EPG S

Table 1 The EPG parameters of Myzus persicae on healthy and Potato virus Y-infected tobaccos

EPG Z4) TR AR TR HAR
EPG parameter Healthy tobacco Infected tobacco

X EL Number of probes 9.67+1.32 8.73+1.16
EJUER BB [E] Overall duration of np waveform (min) 79.77+22.30 55.41+11.28
25 1R BEBT B Time to first probe from start of EPG (min) 21.35+9.90 32.15+10.98
25 1 R FFSEA} [B] Duration of first probe (min) 38.59+10.51 104.40+28.60
pd %K%Y Number of pd waveforms 112.73+18.56 116.80+15.66
pd PS4 4FE ] Mean duration of pd waveform (s) 5.55+0.17 5.77+0.10
SRR ] T 3 min (I VK%L Number of short probes with C waveform <3 min 4.80+1.56 3.27£1.35
C e R FFET 8] Overall duration of C waveform (min) 143.89424.00 154.18+14.26
F#7¥ % Number of F waveforms 2.67+0.99 0.27+0.18"
F I S350} 8] Overall duration of F waveform (min) 74.59421.42 10.75+5.48"
G IR E Number of G waveforms 0.40+0.27 0.53+0.24
G i B 22 ] ] Overall duration of G waveform (min) 3.54+1.90 28.59+11.28"
E1 %L Number of E1 waveforms 0.93+0.15 1.00£0.20
E1 S 8L ] Overall duration of E1 waveform (min) 7.28+2.72 0.92+0.21°
E13% & B EJ2 A9 L Contribution of E1 waveform to phloem phase (%) 40.88+10.08 1.00£0.21"
E2 %L Number of E2 waveforms 0.67+0.13 1.00£0.20
26 1RO, 2565 1R B8 E2 5] Time from first probe to first E2 waveform (min) 158.20+£32.58 137.59+£24.25
B2 P22 X Number of sustained E2 waveforms 0.40+0.13 0.87+0.13"
51 V) R S sz U I 8] Duration of first E waveform (min) 22.95+10.26 95.12+16.28™
E2 iz B 522 0)[E] Overall duration of E2 waveform (min) 50.93+17.58 110.57+20.78"

LRI N 6 he SR s AP B br s o #1550 27 et FRE RV R Bk (] 28 ¢ I 4605 K 7 P<0.05 1 P<0.01 7K
V253 . Total recording time is 6 h. Data in the table are mean=SE. * or ** indicates significant difference of EPG parameters
between healthy and PV Y-infected tobaccos at P<0.05 or P<0.01 level by ¢ test.

2.1.2 BT O AR BRI IR 69 EPG A4k 4k

) 52 58 BEPG S50/, M 178 2 B dk -
ST UANER (E1 %) BIUETC i 25 25 5, (AR (R IR ik
Y S WA R S A 2 B[] R 7.28 min, i 3E K TR
TSR ARAR LA 0.92 min; ELZERERAARE L A9 E1 35
SV E U LA Sk 2 s TR AR (R 1) E2

T RBORER 1 UORIG 22565 1 U H B B2 Y B () 7 2 Fh
Hkk 2 181400 2. 35 22 5 (B FE B MRk L Y B2 5 45
BB A5 1 ) B 38R S0 M i ) 5 A A e A
PR SRR HRMF AR SO R AR ) B2 U Ak
Bt A 4 110.57 min, & AE (@B LAY 2.17 %5, 3%
)22 5 0 3 . R W55 f R AR AR L, 08 0 7 8 A
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PR T A3 D s P R B BRI 31 159 B 3
A R AF BT, FLERYE PVY MR AT 48K AR i
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2.2 BREEPVY MR R HE A 2 b IS R 14 B 22N
221 EFFREBG AR FHEZ SR

IR F B 0 XoF 1 (ke BRE R o AR R ) A A R
64.67% , % 5 3 =5 - BRSO AR A AR I 1) 2 A R
33.67% (& 1) , R MRRIER YL PVY J5 ] [a] $22 AR
M B X RS (1) 21 o R AR 5 e R T AR
PULFIE T 90.66% (H —F TR E 25 . 1BIR
AR L 0 s e (1 1 J R AR 92.50% , s v
TEEREMARR 10 81.10% , &R L RE LR
222 EBFREEAFH AT AR K

JEYL PVY MR T[] 325 0 o e i AR KR H
FEAEANFFZ M o 2 TR L AREAEF rho R e v e 1) P4k
sk 1) JIC ik 2 22 5 (V] 2-A) 5 01 o e ot R 0 e L
(14 J 0 75 i Ry 2.25 A i 3 K T R IR R AR 1
BRI 5y 1.48 d(1&] 2-B) 5 MR B A B A AR - 1
SR R W T AR g R A AR L ) S & B ] (]
2-C) 5 KHHLF FECHAE A Sl R b P AR o A 7 fl

MIRE R AR (K 2-D) .
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Fig. 1 Percentage of parasitism, emergence, and female ratio
in F, generation of Aphidius gifuensis on healthy
and Potato virus Y-infected tobaccos
(SRR CTp IR kS €2 A1 S e 7N 3 2l RS D0 i e [ 1] 2
OB AT Y TE P<0.01 /KT 25 5% .3 . Data in the figure are
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Fig. 2 Weight of mummy of Myzus persicae and development time, emergence time and adult longevity of Aphidius gifuensis

on healthy and Potato virus Y-infected tobaccos
PPl P BB R o R I R AR B ot B 22 (] 28 ¢ I 5 P56 5 #F P<0.05 R P<0.01 /K-F-225% 4% . Data in

the figure are mean+SE. * or ** indicates significant difference between treatment and control at P<0.05 or P<0.01 level by ¢ test.
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i ABARTE TR RN 5 X 3 SR AR AE 2 R B
Ab PR 25 S AN 2 ol R R AR A v R e e
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3) o AR B R YL PVY JRRR BT 5 14 R F 2
W e AR /N, HARPRIEEL PVYY 5 AT (] 4225 e A
W AER KT
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il 1

fil £ (i3S
Antenna flagella Body length

A 5E
Body width

Fore wings

:p] JE BB Je BB PR T

Hind leg tibia Hind leg tarsus

a3

Hind wings

B3 ERERS BADRE Y RSEK DR R MR

Fig. 3 Body size of Aphidius gifuensis emerging from Myzus persicae on healthy and Potato virus Y-infected tobaccos

P R R - R R R

* 2 A B G X R 22 (0] 28 ¢ I 5672 4G 06 AF P<0.05 7K F-255 i 3 . Data in the figure are mean+

SE. * indicates significant difference between treatment and control at P<0.05 level by ¢ test.
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T F =B EPG 80T 05 1 ORI RS20 1]
TE SR X — 2 AR A EE B bR (X ] AR 55, 20045 1
HEAF,2011) o ASHIFSE Y, HHAF 7 8 JE AR L 5 1
URIAR ISt 8] i 254 T e Mk L, Ui B ik
YL PVY i AT AR AE 25 3 b AR R ]
) H2 TR B, MR EL RS ) K E1 Y% (5 ELE
U L IR IR YL PVY MR L34 25, 5 22 M
B2, 565 1 W) M AR AR 2 BRI [R] RN B2 i SRR 22 B ]
I I, R SRR AR L, AR R
JLPVY JHPR, ILIL R AT RS A SR Ao a8 AL FE 1L
il 5. Ajayi & Dewar(1983)WF5E A B, KA &
$%9% 7% (Barley yellow dwarf virus ,BYDV ) {2 4L 7 F2
FEY) 5 TR HEF RO i aE A Gy AT 4 ) 25 =4
e R A AR K R F RS 7 (2548, 2008 ; Mauck
et al.,2014;Nogia et al.,2014) . {HtA DA E

S8R I 96 XTI B A AR A RS e (Ajayi &
Dewar, 1983; Jiu et al.,2007) . {H& FF M=, [FFp
AU B TR R RO Rl FE B2 27 3 AR B
fEAEZES . ILnTH, AR R 5 B ES T
PN LNE YR U TR

A A ¥ EWF A TR RO TR AR RS
FEBYE RS R W E SRR A A ML
TUBRIENAE B R R A A M R Yy o R
Hh, 5 AR T A A e ) R T A M ) R
Ha ) e R T (Vinson, 1976 ; de Moraes et al.,2001) .
AT I, HHACF FE e el £ R AR R R 5 1) 2 A
2 4 2B TR IR fat BR AR IR A 7y B 2 38, R I JR
YL PVY R T [ ALK I 5 A0 X 0 0F 1) B 9 0%
Huang et al.(2003 )t & B [ ) 4= L Al 175 5 25 A48
YRR, B SR 1 2 Yoy S E
Pk B HURE T 4% 2 ) 1 o3 A ], 3 D9 D 0 R ) 4
SN 5 AR PR RSO AR B IR 27 A o ASBIFE R i
BT IR IR YL PVYY AR KIS (1) 25 A2 2R3, AT g
SRR PVY J5 HAE R Wk AR A, sz mm 1
R T A e o KRR ) 2 57 A G, AR R R Rt — 20
R

A A 0 AU 11 LRI AR R /N Al G o
01T 1= A N DO i o O NI i3 e N R e
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RESZ M LA RE IS . ABESE D, AHIF AT 2 g
PR B PE LT i 2 22 5 UL PVY MR AN 25X
R MO P R () 3G K PP AE B2 . Calvo & Fereres
(201 1) WFFEUESE , B /R WF #L% Aphidius ervi Haliday
TE B TE 7 15 L% 5% (Turnip yellows virus, TuY'V)
LiE 7 W BT VA i 25 4587 S v 1 7 N i AP N 0 73
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FAEYIE TR E EARDC . i v U A
R PR 1 5 5 B SR 52 e A 40 % B oL ) 38 SRS S
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er, 1993; Hodge & Powell,2008) . Ren et al.(2015)
L5 AR, 5 FE AR AR LG, KR A7
PVY MR 1A/ HIBCED S MR AR AN ) T R F ) A
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1, TR A PR S SR IR OB 25 B S A 1 i mT AR
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DAL I 00 i o BT 28 b B T R (fi B B
2017) o 7 WIRIST AW 70 IR KPR b AN/ IN i T 1R
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i, MR A A A K R E

A 1) J AR B I TR RIS B8] 32 25 32/
A 52 I %5 S & 4% (Sequeira & Mackauer, 1992) . A<
TR R A A R R R ) AR — P A s ]
SR T[] L N i 96 5 i P4 A SR R L e i
K, B 0 e BLR A R it — 25 4R5E . PVY 2
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