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A comparative study of three methods using to fix insects for
electrical penetration graph experiments

JIANG Shou-Lin”® HE Hua QU Yong CHEN Fa-Jun™

(The Insect-Information Ecology Laboratory, Department of Entomology, College of Plant Protection,

Nanjing Agricultural University, Nanjing 210095, China)

Abstract Electrical penetration graph (EPG) is used to record the characteristics of electrical signal variation caused by
sucking insects when their stylet pierces a host plant’s tissues. This can establish the correlation between an insect’s feeding
behavior and EPG waveform types. In recent years, EPG has been widely used to study insect feeding behavior and virus
transmission, and the mechanisms of host plants’ resistance to sucking insects. During EPG experiments, the method using to
fix insect subjects is a pivotal skill that can affect the connectivity between the insect and the EPG electrodes. The small brown
planthopper (SBPH), Laodelphax striatellus (Fallén) was used as a test insect to study and compare three commonly used
fixation techniques (i.e., the negative pressure, anesthetization, and freezing, methods). On the basis of the results, these
fixation techniques were ranked, in descending order; negative pressure method, anesthetization, freezing methods.
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Fig.1 Sketch map of the device using to fix of tested insects in the experiments of electrical penetration graph (EPG)
1 2 3 4 5
6 7 8 9

1: The shell and shock absorption systems; 2: Impeller; 3: Power supply and drive system; 4: Air chamber;
5: Safety valve; 6: Pressure controlling system; 7: Airway; 8: Replaceable pipette tip; 9: Support bracket.
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Fig.2 The EPG waveforms of feeding behavior using different methods, i.e., negative pressure method (a),
anesthetization method (b) and freezing method (c), to fix Laodelphax striatellus in EPG experiment
B. np P C.p N4-a D. N4-a E. N4-a N4-b N4-ab F. N4-b
Gp NS5 H. N5 I. N7 J. Nx

A. Full waveform; B. np and p waveform; C. p waveform transition to N4-a waveform; D. N4-a waveform; E. N4-ab
waveform (i.e., the N4-a waveform transition to N4-b waveform); F. N4-b waveform; G. p waveform transition to N5
waveform; H. N5 waveform; I. N7 waveform; J. Nx waveform.
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