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Three-decades of electrical penetration graph
technique innovation in China
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Abstract The electrical penetration graph (EPG) and related techniques are an important electrophysiological tool for
studying the feeding behavior of piercing-sucking insects. Since the 1990’s, EPG has been applied in a range of biological and
agricultural researches in China, such as plant-insect interactions, plant resistance, virus transmission, safety assessment of
transgenic crops and global climate change, and has been used on piercing-sucking (Hemiptera) agricultural or forestry pests,
including aphids, whiteflies, leathoppers, planthoppers, scale insects, psyllids and thrips (Thysanoptera). Five training courses
and symposia on EPG have been held in China since 2007. New types of EPG instruments have been developed and
manufactured in China and most consumable materials (such as gold wire and silver glue) are available domestically.
EPG-related application techniques, for example, EPG recording of artificial diets (membrane-feeding) and variable systems,
have been optimized. EPG is mainly applied to agricultural or forestry pests in China, whereas in Europe and the US it has also
recently been applied in research on insects that affect human or animal health. Extensive research on the construction of EPG
waveform libraries and basic instrumental principles has been done in Europe and the US. Further work is required to improve
the automatization and visualization of EPG instruments, the automatic recognition of waveforms and the optimization of
variable systems. In addition, we need to train more young scientists to use EPG for various purposes and attempt to use EPG
to study insects that adversely affect human and animal health.
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Table 1 Important researches with application of EPG in China

Insects Purpose of study
Hemiptera
Heteroptera
Apolygus lucorum IR 2011 2011
EPG 2013
Adelphocoris suturalis 2008
Lietal. 2019
Adelphocoris fasciaticollis
Auchenorrhyncha
Nilaparvata lugens / Zhangetal. 2015 Bt Sunetal. 2018
EPG 2018 2011
- - Sunetal. 2016 Caoetal. 2013
Laodel phax striatellus EPG 2013 Jing etal., 2015 Cao
etal. 2013 Heetal. 2011
Sogatella furcifera 2017 Leietal. 2016 Lietal. 2016
Empoasca vitis EPG Jinetal. 2012 2007 2008
2011 2012 Miao etal. 2014 2017
Sternorrhyncha
1998 2006
Trialeurodes vaporariorum
Bemisia tabaci Yinetal. 2010 2006 Liu et
al. 2012 2013b ; / - - Liuetal. 2013a 2017
Heetal. 2015 Lietal. 2017a Luetal. 2017 2019
2016 EPG 2013 2017
Aphis gossypii Xueetal. 2008 2009 Jiang et al.
2016 2018 2019 2001
*Wheat aphids* 2001 2007 2011
2017 + 2017
Toxoptera aurantii 2001
Myzus persicae 2019 - 2017 Chenetal.
2018
Macrosiphoniella sanborni 2019
Acyrthosiphon pisum Luetal. 2016 2017 Wang et al.
2015a 2015b
Rhopal osiphum maidis 2015 Chen et al. 2019
2018
Lipaphis erysimi Huang etal. 2019
EPG Huang etal. 2012 2014 Huang et al.
Phenacoccus solenopsis 2014 Wuetal. 2013
Diaphorina citri Cenetal. 2012 Luoetal. 2015
Toxoptera acitricida - 2014 2018
2014
Thysanoptera
Frankiniella occidentalis 2017 2014 Liet
al. 2017b
* Schizaphis graminum Rhopal osi phum padi Sitobion avenae

*Wheat aphids include green bug Schizaphis graminum, oat bird-cherry aphid Rhopal osiphum padi, and English grain aphid
Stobion avenae. Studies involving one of these species are categorized into “wheat aphids".
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