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The effects of imidacloprid on the feeding behaviors of Myzus persicae in

three colors

WU Jia-Xing, HE Ying-Qin, ZENG Xian-Yi, ZHANG Yong-Qiang, DING Wei" ( College of Plant
Protection, Southwest University, Chongqing 400716, China)

Abstract; To explore the effects of imidacloprid on the feeding behavior of Myzus persicae of three colors:
Red, green and brown and the electronic penetration graph ( EPG) was used to compare the feeding
behavior of M. persicae of three colors on the tobacco seedlings treated with imidacloprid. The results showed
that under the effect of the tobacco seedlings treated with 33.3 mg/L imidacloprid, the total non-probing
duration of M. persicae of three colors was longer than green aphid treated by water. Among them, the brown
aphid’s was the longest and was significantly different from green aphid treated by water (P <0.05). In the
process of probing, the probing duration of M. persicae of three colors was longer than green aphid treated by
water when the stylet met with resistance ( F wave ), but there was no significant difference among
treatments. When feeding started on the xylem, G waves in brown aphids was the longest. Once feeding
started on the phloem, the total duration of watery salivation (E1 wave) and passive ingestion ( E2 wave)
was shorter than green aphid treated by water, and the duration of passive ingestion (E2 waveform) of the
red type is 15. 87 £9. 33 min, the green type was 29. 89 +8.79 min and the brown type was just 6. 38 +
2.15 min. In conclusion, the feeding behavior of M. persicae on phloem was significantly inhibited on the
tobacco seedlings treated with imidacloprid.

Key words: Myzus persicae ( Sulzer ) ; body colour type; imidacloprid; electrical penetration graph
(EPG) ; feeding behavior
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WU Myzus persicae (Sulzer) X ZBkuf, &2
# H Hemiptera %f B} Aphididae 5§ %f J& Myzus
Passerini, JE—fpilk F V0 2 & EF & (B2
4, 2013) , EAMUA] LUE o A B R A 3
Ytfe Em kR, mHE LR Z MW ER (5
AksE, 2007), IR DR OZENIRS
B, SHEMANERE, B FLEAES, 4
W L aF R AP RN 2 R S5 O T WA TR —
Zsr (B fakZsE, 1991; &, 2014), 1k
Hb, TEANIR AF A AR IR B IR A A AN R
RUNRIG 22 R AR 2L Zhang 55 (1990) #F58 &
PRAE LI Vo VR AR A A 08 R A o ¢ 5 5 S 21
o XGRS (2000) BIF5E 45 2R 2 B 4 40 B I 05
TER SRS 3 ARG A 20% WA W] A2 i e, %
T AR K €5 L 0 Ay BE A £ 78 A f )
TR M dUobk (imidacloprid ) J2& — T 4H
AHUA (neonicotinoids ) , B A T 48 8 8 £ Mt AH
B2/ (nicotine acetylcholine receptors, nAChRs) ,
RETERE IR N NI AE S, BAREE . AR Re AL,
JEFRIE T 20 AE N ) AR Rl 2 —, FEH
ERRCRYSZHE I SFNE A U/ s SO S R E R
M= 88 BRI (Elbert et al. |, 19915 XIJUAE
2 2012),

K4 B v [’ 3% (electrical penetration graph,
EPG) FiA R —FhHFrEafic sl X 25 R A
FHETT F MY 20N A0 B RS 3l 9 H 2R JEOR
(Tjallingii et al. , 1987) ., ZF AR HE 2 EEM
I JE MR 7 McLean FI Kinsey (1964) % WIH]
T g A R AN, S T ] T 2 b R i
AR e IR, Hii, EPG HARE
ANSRR XA [ fil i = 11 8 B R R B R 5
OB )32 ] T RS B ook 27 A W 0 e R
ALTERL LA B A WM A 245 2 B -2 AL R S F Y (2
=, 2005) . #IRE (2012) FIH] EPG FLARERSE
EE v BHCRTTIGE M 168 X6f 3k B 8 X 5 Sitobion miscanthi BX
AT, 45 55 BT W 24 50) 12 R 40 1 2k A
IR ICE TG 3l Zeng 25 (2016) HFFE LK B
ok £ AR50 o P fz A 410 ) ¢ €2 8 A0 07 1) IR AT
AR, A EPG BRI N W 4 24 %) A 3
HUREAT R IR IE R 2, (H Ik HUHOS A [6) R
o B F R AT O B S ) i R WL T . AS BF ST A0
it EPG AR, WFomt dumk/EHI T 3 A (o B 4R
UG X R e R AT O Y 22 S, DA Dy ke He bk A FH (]
BT KA B ) 45 Bl R AR

1 HR57A
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A FAEY . BB SR S 87, TR
e I R S S ol R /A= O A R R LI
8 cm x8 cm x 10 em Y¥ERIAEZL T, TEIREE 25°C +
1C, Y/ (L:D =16 h:8 h), MIXIESE 70% +
5% A NS R A KT TR E K, RE
MK E4 0 OB FARE

e R, ol SRE A R 3 Rk
ERYRLE T 2014 4 RAE THE KT AT B R S
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RTFFAEY), TSR SR A B/
FH 0 — S0 TCH B H T

X257 10% Nk A obk mT 9 R 57
IRBERAB AR A H]
1.2 ZHfisbeE
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I o A FH Wt a4 TC B 4 1) 24 700 2 5 WG 1 4%
PRI, PR MR 8 TR EE 25°C £ 1°C, SR
(L:D =16 h:8 h) | XS 70% +5% 544 F 45
7248 h J5 FH T HREF R AT R il sk, PRk g Sk F
MG RER I B — — X0 [R5 37 3 7K A B R X
W B KO0 R fuff FH 2 (0 B IR R R A T OB 10 5%
1.3 EPC WK REHIERE
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TEFER/IN— B i) Jo I i 55 0 v 53 0l i A B HUH
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SLAREF AU T 1 R EPG W, B 18 WA 34 R 4L
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(S =ELE 7
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FIRELE I 4 LR 9 Fh: np 4822 9 4K
(non-probing) 470 BEARUEALHE C ¥ (T H A
B B, C¥E) . pd . F ¥, FaRMEF g
T ERY L SHMERZME; EL R O£k
A8 S A I P e AR P AR S U T 5 2 0k R ) R
RS B DT s G R i R K S 2
SR EBIE . AR ILESE 31 4 EPG % 4545
PEAF T
1. 4 HiE4bIE

W B SEIE ) EPG $5 R [ 4T M I T8 2847 40
X4 it H Excel 3 " Product pf %1 3K Lt B,
SPSS17. 0 b A $dageit, m i/ &2 5
2 (LDS) dHf72 R W EMERLE (P>0.05),

2 #FREGH

2.1 MEREYS ARk 2 B AR BF ZE JEH R AR ER R AT
A IR

HEk Lo 3 Fofn A% (0 20 0 of Sl ) g AR IO AT
RSN WL 1, 28 33.3 me/L Atk HUOHAb BEAH 1 )5

3 Tl e R0 REF 174 = S RS ) 27 B A T Ak Ak
BLNIUES SuRE (T % S N S R e G | S E A S SR )
Ko TEEIBICSEITRT 2 AS/NF N, B & 68 AU AR
EAN, A 3HLZE () Al SRR B () 5 3 K Ak T 2 e A
NMFANAETE R B2, (HE 4 h S5,
3 A g R ACE B 3 SRR A ) 357 S 2K T K A 2
ZR IR AR BE AR B B, A FRZH I 56 1
YT 06 4% 1% B ) Ko L 282 g B[] 5 3 /K A B A
LREAAELTC2E &, TAEREAFEAR R T pd JF
IR (E) RV EL LA B C 4 S B B] 5 355 /K A B 2 i)
FEERE 2, MAh 3 PR IRES Z 8] pd i T3y
BFIAVRT C PPt M AF7E 25 57 0 X T pd 734
PRI, SREAUIEET (4.81 £0.17 s) <A
WHEF (5.05 £0.17 s) < A AMEEF (6.06 +
0.26 s) o X T C PFRFZENT AN F, 2L AR > 4868
RS> MR > KA SR @Al 5 Ak, ik e pk
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®1 WMAEMERT 3 MEARGEENEBREN EPG 24 (RIiZRHEA 6 h)

Table 1 The EPG parameters of three body colours of Myzus persicae on non-phloem phase of

tobacco treated with imidacloprid ( Total recording time 6 h)

EPG 24§
EPG parameter

T 7K A F ) o £, T

Green type

treated by water

EANERIDL Y]
Red type

L e RN i
Green type

5 B A

Brown type

AEHIHE B R (min) Total duration of np 71.43 £9.25 b
1A 3 g :
5 1A/ np PedFL RIS (min) 23,53 +.4. 65 «
Total duration of np during the 1st hour

2 A/NE np PERRSE S [ i
55 2 A/ np PEAFLERIFE] (min) 17.96 £3. 56 a
Total duration of np during the 2st hour
5 /N np ISR TR i
55 5 /N np PERFELAITE] (min) 416188 b
Total duration of np during the Sst hour
2 6 A~/ PeRFEE R i
£ 6 /N np PAFLEAIITE] (min) 2 63179 b
Total duration of np during the 6st hour
IR AL Number of probes 21.61 £3.31 a
HE IR KL (C <3 minute
STRDRIRICE (€ <3 minutes) 14.06+2.53 a
Number of short probes
55 1 YOREIF AR ] (mi
5 1 YORIRIT RIS E] (min) 3.65+1 01 a
Time to 1st probe from start of EPG
f 1 O RS A i
55 1 UCRIRFF 22 ] (min) 855412

Duration of 1st probe

109.87 £16. 14 ab 115.98 £19.87 ab 129.79 +19.07 a
17.14 £3.48 ab 11.69 £3.06 b 17.60 +£3.92 ab
10. 66 +3.13 a 11.41 £3.28 a 16.92 £3.95 a
29.29+5.15 a 30.06 +5.62 a 26.45 +6.67 a
21.59 £5.19 a 20.71 £5.43 a 15.66 +4.94 a
20.44 +2.35 a 21.60 +3.53 a 16.61 £2.95 a
10.56 +1.42 a 13.70 +2.74 a 10.28 £2.32 a
5.42+1.61 a 5.51+2.42 a 4.07£1.59 a
13.72 +4.85 a 12.85+5.80 a 9.28+3.29 a
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gi b3k
’ T 7K A 35 P S £, TR AR ) ) , )
BPG S PRARSORES cemmm  seswr wesmy
en t
EPG parameter reen pe Red type Green type Brown type
treated by water

/e/vl‘{/_,lu I/vl‘(/_,lxj: d % B i .
A LUCRILEIR LIRERE pA RGN (min) ) 00 g0 8.5325.26a 45822124 9.8225.28a

Time from the beginning of the 1st probe to first pd

S 1 YORIPR AR 1 B K8 BRI ] (min)

Time from 1st probe to 1st Ey

163.29 £23.07 a

55 1 YORIME 225 1 U B E2 Y] (min)
Time from 1st probe to 1st E2y

183.92 £20.99 a

pd P UKEL npd
pd PS4SR E] (s) Mean duration of pd

C I B2t A (min) Total duration of C

F 7% ¢ Number of F 1.00 £0.35 a
F 3 J352emt ] (min) Duration of F 20.78 £8.62 a
F 57 H45425 E] (min) Mean duration of F 18.70 £5.75 a
G P REL Number of G 0.22+0.17 a
G P3R4t ] (min) Mean duration of G 0.30 +0.22 b

A G PRI MRS (%)

Individual percent with G waveform

11. 11

122.06 £14.22 a
4.38+£0.07 ¢

122.17 £15.24 b

225.54 +33.15a 200.89 £29.42 a 242.49 £31.62 a

262.34£29.75 a 195.44 £30.96 a 236.68 +30.17 a

108.28 £14.04 a  92.45+13.38a 53.83+9.40 b

5.05+0.17 b 4.81 £0.17 be 6.06 +0.26 a

208.68 £17.07 a  175.47 £15.46 a 160.06 +21.99 ab

0.67 +0.20 a 1.35+0.36 a 1.17 £0.36 a
22.51+7.08 a 32.09+9.72a 38.59+13.47 a
19.30 +6.63 a 21.90 +7.68 a 24.34+9.51 a
0.39+0.18 a 0.30+0.11 a 0.44+0.15 a
3.70 +1. 89 ab 3.68+1.38ab  19.15+13.06 a
27.78 33.33 38.89

T RPEEE % + bRk [FATEER G A R/NFRER R 28 LSD BG4 7E P <0.05 K257 8% . T, Note: Data in

the table are mean + SE. Different lowercase letters in the same row indicate significant difference at P <0. 05 by LSD test. The same

below.

2.2 MABAEREEEEFEDEBNETA
B 52 M
PRI 28 (£2) RU], et fumkdE
FT, 3 AR R F e B K 3R i (K1 J%)
(RS AR B2 e (] S0 T 17 7K Ak 3 ) 4 £ 0 4
WE, E1 U5 S E R R T K A B Sk
RUSHIE , PR B (B2 3%) BB, 5
1R e PR R S s ] 43 ) A 41 e 0 (18,09 +
9.26 min) , LA (23.55 £8. 11 min) , ¥ #
(3.42 +1.89 min), &AL T 8 K AL B A &% 4,7
(85.21 £17.57 min) ; BtAk, E2 09V 2Lat
), SRR B [B) DA SR 2 B 3 K Ak BEAEAE
EES . S KA B S R AH L, i HeE
ACFRAR T 5, JEEFTE 6 h U B[] P R 2 I8 49 B
P Sl I O NI R A 1711 o B T i B L D R i
(100% ) > & o # (61.67%) > 4 {4 #l
(50.00% ) >#3{afl (44.44% ), fuLvl W, 7F
nk HORRAE FH T KR 11 AR BT T2 A A 0 B 3 R B

BRI R 4 5, AR RE L IE 23k B B SRR 1Y 4
LN GURT LN
2.3 Mt RIS AR B A R A M B IR B BT
o7 B 18] Bl 451 B 82 i

MEHRAE TR, 3 Ao U i 45 B I R AE
BARE BT RS (K1), Bk
FREY SR TR 1 C ol i o L3 W 35K T ik
HappRah #S ( 3 AR (BRI, g 1 R 41 fo Y
84.20% > 41 73. 73% > #{a8) 69. 36% > &K
bR 42. 24% , REPRZH 553 K Ab PR 2% €2, 75
KRB F O B LB 25 SRR . G O UT N E A
(TR B, S K2 R B %, Bl
FIT o B B4 T 35 7K A 3 ) 4 £ TR AR f L S A {6
UM 2% S 5 . eAh, 3 A (o U It Y B2 3
Fr b ) A 34 S R T K Ab B A AR (R Y
(45.79% ) , {H7E 3 FhiR@ AR 2 (8], L (7 40
WF (15.04% ) St @mdme; (4.30% ) fFERE
E5,
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Table 2 The EPG parameters of three body colours of Myzus persicae on phloem phase of
tobacco treated with imidacloprid ( Total recording time 6 h)
. T 7K AL B B 25 £, 75 A }
EPG 2% K . ORI s 5 (5 U i e
reen type
EPG parameter P Red type Green type Brown type
treated by water

551 YCH B RS U ] (i
51 DH SRR (min) 85.21+17.57a  18.09+9.26 b  23.55+8. 11b  3.42+1.89 b
Duration of 1st E
El %L Number of El 3.22+1.00 a 0.89+0.24 b 2.05+1.12 ab 0.56 +0.17 b
E1 ) S fF42mfa] (min) Total duration of El 5.27+£1.99 a 3.31+1.33 ab 3.27 +1.84 ab 0.28+0.09 b
El /580 E JEgmtaE (%

RN B BRI (% ) 5.15£1.99b 22.40 £7.89 a 5.67+2.27b 5.85+£2.29 b
Contribution of E1 to phloem phase
E1 P332} [A] (min) Mean duration of El 1.36 £0.21 ab 2.48+1.15 a 0.91 +0.24 ab 0.23+0.07 b
E2 3 % Number of E2 2.06 £0.56 a 0.72 £0.24 ab 1.50 £0.78 ab 0.50+0.15b
E2 sk ¥ 1 than 10 minutes

PEAFEEIB (longer than 10 minutes) 1.56£1.04 a 0.17 £0.09 c 0.600.11b  0.28 £0.46 be
Number of sustained E2
E2 i B Lt E] (min) Total duration of E2 132.77 £16.49 a  16.65 +£9. 28 be 36.45+9.44 b 6.82+2.21 ¢
E2 I P34542m)[A] (min) Mean duration of E2 102. 68 £17.09 a 15.87+£9.33 b 29.89+£8.79 b 6.38£2.15Db

E2 a4 | (%
fi IE T RIH (%) 100. 00 50. 00 61. 67 44. 44

Individual percent with E2waveform

e PRI £ FRUER . RIATEE B R/ INFREFR IR 2 LSD IR 7E P <0. 05 /K F2£ 57 23, Note:

are mean * SE. Different lowercase letters in the same row indicate significant difference at P <0. 05 by LSD test.

Data in the table

h)

100
a

= 80 ab o K
~Z o 2L
o = GEEMEE  a
~ T N N
=& 404 H w gaEmE
3 ®
T2 a0 7 b
= § T 2aaa a be iy o
= ‘?E L b ab ab* a abab
Z= r
&2
g 034
B g
= E | ,
= é 0.2 T
Kz

= 0.1

OAO Y Y Y Y >
C ¥ F i G E1 % E2 i
Waveform C  WaveformF  Waveform G Waveform E1 Waveform E2
BT e HRHAE TR 3 FiA B EF 25 EPG PIERFEEIT ] by S [ A 2 b CRE st 6
Fig. 1 EPG recorded behavior of Myzus persicae of three colors take under the effects of imidacloprid, shown as

percentage of stylet activities during the 6 h experiment
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Nauen & (1995) /5 3 W] ntt dL ok oAy 1 2 B
KM R, XEBEBFAFEAE A . Costa (2011)
IR B o B 8 i e b Ak B 5 ) /N A2 MRS
W AT R Z BIWE . Hesh, Bulter 4 (2012) jdsd
HIFFE N BT B 4% R U AT N B, kB
HFEARTARREE (np ) RIS, i) KA
PeEh R (E2 ) il {60t o o %
AR BCR AT J o A T AR o AS 58 i
DRI Ao I 25k A B B, 4R R B SR AR R
3 b € T A of 7 ) B PR S R BT (B2 9
(R - B34 S B [R] L A5p 82 B i) R 4 82 Y HSCHT Wl
AT K Ak B A 2 (0 TR B, O HLRE B IE 3 1K )
B AR ICED 4 (AR5 B S AR T 0 A A Y £ 7
ARAGE , 0 P At e bR el AR T BB 2 B

U rRE AL 22 Bl R 0 7 10 T 2 R AL
XEFRAMIR TN, W BT ZREE AR
EL E2 % fr £ 22 (4 i 8] g IE H (Liv et al.
2012) , fHAF H R AR B AR P BT 35 if AR 3R
B, MR K2 i F ] KEEAR N RE (Prado
and Tjallingii, 1994) . X TARRF A MG TE N &, BF
RS pd PR R AEEDIH L (PR,
2005 ) o HLHy T BE A6 25T HE A PR 40 9 A BEAT
i, P, R ARG TS AR R AN B A9 1L FE 2
5 pd P A AAT K, WA ST HGE AR 1 3R AT BT
FEM T 2 pd P4k, IF HARFEALRY pd 4
FHE PR IEAR G (5K ME /A, 20015 FlAE,
2003) o AIKEREIR KM, EMLRMAER]T 3 Ff{A
COIIHREF pd % YRR T3 7K Adb P ) 2 (5 7
FREF, TAE 3 FRARETYNHEF 2 6] pd % K A B
LR > @A >R ORL, 34k, 3 R AR
TEW BB Bsh R (B2 ) WOFEFpEmbm]
RIS (] R 22 UK 2 A% T 175 7K Ak 2 A ¢ (5
TUMARE , - H B8 2 15 1) Bz F B 14~ 1 B 491 A1
T K AL B 2 o TR B o ph e T HES, it ok
VR AT 52 Wi AR F A2 47 325 X PR R AR R AN A 7 19
B ASER A EPG B HEEL 1 75 ntt B 1
3 Pl TR A AT oA S,
SO0 Ay R SR BB T 8] 75 363 8 45F B A1 BT A 30
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