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Characteristics of Feeding Behaviors of Myzus persicae (Hemiptera: Aphididae)
Depending on Inflow Concentrations of Dinotefuran
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In Cheon Hwangz, Yong Man Yu and Young Nam Youn*
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ABSTRACT : The changes of feeding pattern and the amount of insecticide penetrated into the leaf
were monitored for 420 min after treatment of three concentrations of dinotefuran. At about 30 min
after treatment of insecticide, the overall feeding pattern in EPG (Electrical Penetration Graph) monitoring
was started to change, and there was significant difference in proportions of NP (non-penetration), PA
(pathway activity), and phloem-feeding patterns among the different concentrations of dinotefuran treatment.
Especially, as the amount of insecticide penetrated into a leaf increased, the reactive behaviors against
this insecticide such as withdrawal of proboscis and movements of stylet of aphid were more quickly
exhibited. And also, total time at which the proboscis of the aphids did not penetrate the plant was
getting longer. The amount of dinotefuran penetrated into a leaf was monitored with HPLC. When the
recommended concentration (100 mg/L) of the insecticide was treated, 5.24~7.24 mg/L of the insecticide
was detected from the leaf, and the proboscis of the aphids was apparently withdrawn from the leaf
at approximately 60 minutes after treatment of this insecticide.

KEY WORDS : EPG, HPLC, Inflow concentration, Myzus persicae, Dinotefuran
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P=0.042; Xylem: d.f=3, F=1.457, P=0.238, Phloem:
d.f=3, F=1.965, P=0.132).

Fig. 2= SFA|AE] & 12085 € EPG 712 A A|7E
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F=3.329, P=0.027; PA: d.f=3, F=0.455, P=0.715;
Xylem: d.f=3, F=2.568, P=0.065; Phloem: d.f=3,
F=0.491, P=0.690). ¢FA|A 2] & 150L 0] 4] 1808 A|7F
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[ con 0 20 mg liter-1 100mg liter-1 B 500mg liter-1

From the recording start to treatment of insecticide

90 60min.~90min.

80 | 90min~120min.

NP PA Xylem

Fig. 1. Proportion (average percentage of duration) of feeding
behaviors according to the treated concentrations from the
recording start to 120 min. after the insecticide treatments had
been applied. NP: Non-Penetration; PA: Pathway activity.
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9 Hl%°1 F43] F7Iste] dAANE dorl= A
glolak 2> QIQJUHNP: d.f=3, F=8.673, P= 0.000; PA:
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0.1
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32: Phloem: d.f=3, F=0.711, P=0.550). A2 180
B 3RE N2E7A9) H] 7HA] e AR
H, o] F7toflME 1S W= Psol A8 FUst
1(d.£=3, F=2.128, P=0.109), ©]A 7]7}¢] At} vja
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AL BIe 4= Qg on Fro] mE R Aol=
)t Xylem: d.f=3, F=2.394, P=0.080; Phloem: d.f.
=3, F=2.362, P=0.083).

B 100mg liter-1

B 500mg liter-1

Hcon 320 mg liter-1

120min.~15¢min.

80 - 150min.~180min.

Proportion (Average %)
O
28 353 g 3 32

180min.~420min.

NP PA Xylem

Fig. 2. Proportion (average percentage of duration) of feeding
behaviors 120~420 min. after the insecticide treatments had been
applied for 300 min. NP: Non-Penetration; PA: Pathway activity.
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Table 1. EPG parameters recorded probing behavior of Myzus persicae on the radish leaf treated dinotefuran during 420 minutes (7 hrs)®

Dinotefuran concentrations (mg litre™)
EPG parameters 500 100 20 Control Significance level °
n=15 n=15 n=12 N=10
Duration of non 261.5+97.3b 176.2.4 £ 107.1a 162.58 + 96.42a 1418+ 114.9a 0.023*
penetration (min.)
Total phloem ingestion | ¢ o, o) 7 93.7+91.9ab 61.48 = 76.37a 145.6 = 114.9b 0.107 ™8
time (min.)
Total xylem ingestion 35.7 4 36.6a 89.7 + 81.7ab 135.8 + 132.1b 85.3 + 101.3ab 0.054
time (min.)
Total pathway activity NS
; \ 56.1 + 36.0a 60.7 = 76.0a 6740 + 40.51a 472+37.0a 0.830
time (min.)

® Values represent mean + SD. Different letters at values in rows show significant differences (One-way ANOVA, Post Hoc Tests by

Duncan) in SPSS Version 12.0.
*indicates P<0.05, ** P<0.01, and ™ P>0.05

Table 2. First reaction timea and the frequency of electrical contact signalb after treatment of dinotefuran

EPG parameters

Dinotefuran concentrations (mg litre™)

Significance level ©

500 100 20 Control
First reaction time 374+ 13.1a 109.0 £41.2b 120.6 + 72.9b - 0.000™*
The frequency of 6.1 £4.5a 4.7+7.1a 123+ 11.5b 0.5+0.7a 0.043*
electrical contact

* The time when stylet was withdrawn and proboscis of the aphid didn’t penctrate the plant cuticle so that electrical circuit was not

completed.

® the frequency of electrical contact signal for renewing feeding behavior

¢ Values represent mean = SD. Different letters at values in rows show significant ditferences (completely randomized one-way analysis
of variance, ANOVA, Post Hoc Tests by Duncan) in SPSS Version 12.0.

¢ *

indicates p<0.05, ** p<0.01

Dinotefuran®] =8 Hejo} geisiol, 47 4
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Folg AlE méfa w7 ojie] 2zt eHgEix|
o= giglo] yehA EloKSeo er al., 2008). RARSE U]
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et al., 1999 ; Jiang and Walker, 2003), & ¢J-Lo] A=
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Table 3. The mean time of the first reaction and the inflowed concentrationa of dinotefuran in a leaf at each concentration

500 mg/L 100 mg/L 20 mg/L
The first reaction(min.) o 374+ 13.1a 109.0 £41.2b 120.6 + 72.9b
The inflow concentration of dinotefuran in a leaf 11.577 ~ 14.698 5.235~7.242 1.953 ~ 4.605
dipped during that time ° (1.0 hr) (2.0 hrs) (3.0 hrs)

* Residue concentration was measured by HPLC

® Letters (a, b and c) indicate significant differences (F=49.840; p=0.000: completely randomized one- way analysis of variance,

ANOVA, Post Hoc Tests by Duncan).

¢ Values in the parenthesis indicate the dipping time (hour) of petiole of a leaf tested.
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