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Prelimitary research on electrical penetration graph (EPG) waveforms
in relation to feeding behavior of Laodelphax striatellus
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Abstract The relationship between EPG waveforms and stylet penetration behavior of the small brown planthopper
Laodelphax striatellus (Fallén) was evaluated through the use of an electrical penetration graph technique ( EPG). The
EPG variables of different instars and sexes of L. striatellus were also compared. The results showed that the EPG signals
of the small brown planthopper were classified into seven different waveforms, NP, N1, N2-a,N2-b,N3, N4, and N5
With similar shapes and frequencies to those of Nilaparvata lugens (Stal). A new special waveform was first identified in
the salivation phase of N2. It can be divided into two parts, N2-a and N2-b. N2-a corresponds to salivation and stylet
movement, and N2-b to sustained salivation. EPG waveforms of L. striatellus were similar among different instars and
sexes, however, EPG variables differed. Females showed higher probe frequency than males and young nymphs and adults
had longer periods of extracellular movement of stylets near the phloem region than nymphs.
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Fig.1 The EPG waveforms of Laodelphax striatellus
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A. all identified typical EPG waveforms; B. the waveform of non-penetration phase; C.

movement with salivation ( N1 and N2-a); D. the waveform of sustained salivation (N2-a); E.

the waveform of stylet penetration and

the waveform of extracellular

movement of stylet near the phloem region (N3); F. the waveform of phloem sap ingestion (N4); G. the waveform of xylem sap

ingestion (N5); H. the waveform of transition phase from N3 to N4.
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Table 1 Penetration behaviors of Laodelphax striatellus in relation to EPG waveforms
EPG i} HIAT S
EPG waveforms Penetration behaviors Frequency( Hz)

NP 141 K J 4% Non-penetration —
N1 4T R UE A K A £ JZ The stylet penetrating into rice epidermis —

N2 N2-a 43 A Y N 1 %1 B 3 Salivation and movement of stylet —

N2-a R84y W e Sustained salivation 0.8-1.0

N3 F1 476 s VT 1) B2 35 70 40 il 8 8% 3l Extracellular movement of stylet near the phloem region 0. 14 — 0. 30
N4 W% £ 49) 2 #8 1 ¥ Sap ingestion in phloem 3-8
N5 W% £ A Jii %6 7K 43 Water ingestion in xylem 15-18
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Table 2 The EPG variables of Laodelphax striatellus among different instars and sex
Ji 25T
N ) Analysis of
BB IR iy 5 e e o W 1l T oy .
variance
Feeding phases Young nymphs Old nymphs Females Males _———
F{E PH

F value P value

NP i (¥ 55 22 0[]

145.70 £11.75a 126.11 £13.33a 104.63 +10.84a 137.63 +10.46a 2.346 0.0794
Total duration of NP (min)
TR BB
16.30 £2.80b  27.10 +£4.00ab 35.60 £4.10a 21.20 £3.20b  5.443 0.0019
Total numbers of stylet penetration
N2 1 F
56.44 £5.77a  68.55 £10.08a 50.65 +4.99ab 30.31 £+4.64b 5.619 0.0016
Total duration of N2 (min)
N3 H$5 L2 [l
3.37 +0.88b 13.15+2.91b  29.75 +5.37a 27.56 £5.37a 11.18 0
Total duration of N3 (min)
N4 (1 47 22 I [1]
34.31 £6.64a 29.58 £10.40a 49.53 +9.38a  43.85+10.60a 0.926 0.4324
Total duration of N4 (min)
NS [y 5 SEat
0.19 £0. 16a 2.61 £2.47a 5.02 £2.93a 0.66 £0.53a 1.293  0.2829

Total duration of N5 ( min)

T R NEE P 0 = pn iR, o] — A7 B0 S v A R ) 7 B 3008 2 5 W3 (P <0.05)

Data in the table are mean + SE, and followed by different letters in the same row indicate significantly different ( P <0.05).
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