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Some key points in applications of electrical
penetration graph technique

TANG Qing-Bo ZHANG Da-Shan JI Kun DING Shi-Bo YAN Feng-Ming™

( Institute of Chemical Ecology Henan Agricultural University Zhengzhou 450002 China)

Abstract The electrical penetration graph( EPG) has been extensively used in research on plant-insect interactions
virus transmission mechanisms and plant resistance mechanisms. However some misunderstandings in the application of
EPG have resulted in mistakes in experimental design or misinterpretation of results. This paper provides solutions to some
particular problems in EPG applications including EPG application fields how to deal with plant and insect materials
equipment manipulations interpretations of EPG waveforms and their biological correlations selection of variables
statistics as well as EPG recordings on artificial diets.

Key words application scopes selection of materials adjusting of equipments biological correlation of waveforms

artificial diet

( electrical penetration o EPG
graph EPG)
( Woodford et al. 1990; Nisbet et al. 1992; 0
Rahbeet al. 2000; Mauck et al. 2010) ( DCEPG)
. DCEPG o
EPG
EPG o 1 EPG
EPG EPG EPG
(
EPG ; ()
EPG EPG
* . (30571219) . (20097X08012 - 007B) -
ok E-mail: fmyan@ henau. edu. cn

120104243 120110305



*1520- Chinese Journal of Applied Entomology 48
( N ) A ( ) N 2
2.1
o EPG
o EPG ( Tjallingii and Mayoral 1992)
( Tjallingii 1988) .
o EPG o
3
EPG
’ 2.2
EPG
’ . 24 h
EPG
o EPG
( Walker and Janssen 2000) .
EPG
( Eenink et al. 1984; Will et al. 2009; Yin et al. 521
2010) . EPG . o
CO,
EPG N Co,
EPG ’
EPG ( ) 20 ~30 s
. ( Martin
et al. 1997) .
DC-EPG °

~ N

2.2.2



5 : *1521-

o EPG
10 ~20 pm
20 pm
; 10 pm o
3
40% EPG
100% » 1.5 ~3 cmo
( .
2005) EPG
3.1
’ EPG “© - ?
1 ~2 min
15 ~20 o
2.2.3
30
EPG
20 (
EPG
2003) .
; EPG
: 3.2 EPG
EPG EPG
30 ~ 60 EPG ( Giga4)
min N 4 4
A.B.C.D
o 4 EPG
20 min o
( 1 )
G ( Johnson and Walker o
2002
) 4
o EPG
o 4.1 ( )

DC-EPG



* 1522~

Chinese Journal of Applied Entomology

N DCEPG
( Jiang and Walker
2007) o EPG
5V

( Jiang and Nombela
2001) .
50 o

1 4 EPG
Table 1 An example for random arrangements

of 4 plants for EPG channels

EPG channel

Replicate # 1

2 3 4
1 A B C D
2 C B D A
3 B D A C
4 D C B A
5 A C D B
4.2
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Table 2 Biological meanings of DC-EPG waveforms in aphids( Yan FM 2003)

Phase Waveform Insect behavior Plant tissue( s) where insect stylet tip reaches
A
B
Pathway C
pd
F
El
Phloem E2
G
Xylem
5.3 EPG 4 : 2 N
EPG NP ( ) pd .
6
(1) : Excel 2
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A 3 “ ”» ( 43
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( E,) - .
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; ( ” ( non-sequential variables)
E, E) o ( general variables) “
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3 Bt EPG ( Xue et al. 2008 2009)
Table 3 An example of EPG variables used in feeding behaviors of cotton aphids on transgenic
Bt cotton( Xue et al. 2008 2009)
1 2 3

General variables

The 1st stage

The 2nd stage The 3rd stage

1 E (s) 3 (s)
(s)
1 1 1 E
1
(s)
1 1
El s 3 C %
(s) (%) (9) (%)
1 2
El % 3
() () (%)
1
E2 (s) 1
E2 (%) : 2 :
’ ’ (%) (s)
(s) 1 (s) 2 E
1 3 El
(%) > E (%)
(%) (%)
2 3 E2
1 (s)
(%) (%)
1 3 El E2
(s) 2 (s)
(s) (%)
1
% 3
(%) (%)
3
G ;
('s) (%)
G (%)
(%)

o adult Homalodisca coagulata on grape: electrical penetration
graph waveform characterization tissue correlation and
possible implications for transmission of Xylella fastidiosa

3 Ellersieck. Ann. Entomol. Soc. Am. 98(6):787—3813.
Eenink AH Dieleman FL.  Groenwold R Aarts P Clerkx B
° 1984. An instant bioassay for resistance of lettuce to the

EPG leaf aphid Myzus persicae. Euphytica 33(3) :825—=831.
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