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The probing behavior of the tea green leafhopper on different tea plant cultivars
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Abstract The probing behaviors of the tea green leathopper Empoasca vitis Gothe on nine tea cultivars were studied by
videotext Direct Current-Electrical Penetration Graph i.e. DC-EPG. Following seven types of waveforms produced by the
leathopper stylet probing were determined A stylet pathway formation S salivation when stylets pierce into and stay in
phloem C active ingestion before stylets reach phloem E and F passive ingestion in phloem R the insect resting with
its stylet inserted into the leaf tissue and NP not probing. The nine tested tea cultivars were categorized into three groups
by cluster analysis according to the number of probes per insect waveform durations or duration per probe including
various waveforms on different tea cultivars. Waveforms S E and F correlated to the main feeding activity of the leathoppers
and may provide valuable information on predicting the resistance levels of the tea plants to the leathopper. The resistance

level of the nine tea cultivars to the leafhopper was ranked based on the durations of waveform S E and F  as well as the
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3974 27

duration every probe including various waveforms. The ranking order of the resistance was Longjingchangye > Hangdan >
Zhenghedabaicha > Qianmei 601 > Hongyafoshuo > Zhongcha 102 > Zhongcha 302 > Longjing 43 > Anjibaicha

which was correspondent to the resistance level determined by the population density infestation of the leathopper on the
nine tea cultivars in the tea fields. Our study suggests that this simple and convenient DC-EPG technique might have great
potential as a reliable tool to predict the resistance of tea cultivars to the tea leathoppers.

Key Words tea green leathopper probing behavior DC-EPG cluster analysis tea plant resistance
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EPG waveforms by tea green leathopper feeding behaviour on tea shoots and temporal traces and spectral analysis of each waveform
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Fig. 2 Average durations of various waveforms and their percentages occupied total tested time recorded by tea green leafhoppers on 9 tea cultivars

during 5 h
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3 9 6 min

Table 3 Average durations of 6 important waveforms in every probing by tea green leafhoppers on 9 tea plant cultivars min

* A S C R E F
Cultivar A wave S wave C wave R wave E wave F wave
A 0.27 £0.04ab 0.20 £0.05¢ 0.83 £0.47a 2.47 £1.07a 6.32 +£2.18a 1.37 £0.58a
Anjibaicha
601
. . 0.12 £0.02b 0.24 £0.07be 0.47 0. 13ab 0.94 £0.49a 0.85 +0.20b 2.24 £0.89a
Qianmei 601
. 0.20 £0.04ab 0.28 £0.09abc 0.28 +0.05ab 1.33 £1.20a 1.26 £0.36b 1.18 £0.60a
Zhenghedabaicha
0.17 £0.03ab 0.08 £0.03¢ 0.33 £0.07ab 0.60 +£0.59a 3.57 £1.21ab 2.15 £0.65a
Hongyafoshuo
0.12 £0.01b 0.11 £0.02¢ 0.25 +£0.07ab 0.31 £0.28a 1.22 £0.33ab 3.18 £1.08a
Hangdan
43
. 0.33 £0.07a 0.23 +0.06bc 0.53 +0.11ab 2.03 £0.62a 3.47 +1.34ab 0.71 £0.50a
Longjing 43
. 0.17 £0.04ab 0.45 £0.09ab 0.11 £0.04b 0.06 £0.04a 0.39 0. 10b 0.98 £0.29a
Longjingchangye
102
0.18 +0.04ab 0.47 £0.17a 0.19 +£0.06ab 0.31 £0.30a 3.26 £1.46ab 1.31 £0.57a
Zhongcha 102
302
0.31 £0.12a 0.21 £0.04c¢ 0.32 +£0.09ab 0.67 £0.24a 2.38 £1.09ab 1.68 £0.98a

Zhongcha 302

* the same below
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Fig. 3 Cluster analysis diagram for feeding behavior of tea green Fig. 4  Cluster analysis diagram for feeding behavior of tea green
leathoppers on 9 tea culticars based on longest distance cluster method leafthoppers on 9 tea culticars based on longest distance cluster method
indices  average probing number average duration of various during 5 h  indices average duration of every probing including
waveforms various waveforms
4 min

Table 4 Average durations of every probing of 6 waveforms from 3 types of tea plants based on cluster analysis with average durations of

various waveforms as indices in every probing including during 5 h min

Number of A S C R E F
Group um.er 0 A wave S wave C wave R wave E wave F wave
cultivars
1 0.27a 0.20a 0.83a 2.47a 6.32a 1.37a
I 4 0.25 = 0.04a 0.25 = 0.08a 0.34 + 0.07b 0.90 + 0.38ab 3.17 £ 0.27b 1.46 + 0.30a
4 0.15 = 0.02a 0.27 + 0.07a 0.28 + 0.07b 0.66 + 0.29b 0.93 £ 0.20c¢ 1.90 + 0.51a
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min

Table 1 Recorded average probing number and average durations of various waveforms by tea green leafhoppers on 9 tea cultivars during 5 h

No. A S C R E F NP
Cultivar Probing number A wave S wave C wave R wave E wave F wave NP wave
o 16.78 + 3.92 b = 4.17 £1.03 ab 4.43 £1.27b 8.19+2.70 a 28.78 + 8.81 a 60.29 + 9.07 a 14.52+ 2.55b 179.62 + 6.42 b
Anjibaicha
0i 691601 24.50 = 6.20 ab 2.46 +0.59 b 9.09 +4.82 ab 7.24 +0.84 a 12.94 + 7.55 ab 18.60 + 4.14 cd 32.78 = 8.03 ab 216.89 +14.83 ab
ianmei
. . 33.75 + 8.46 ab 5.32+0.84 ab 12.23 +6.02 ab 7.11+1.26 a 17.37+13.02 ab  25.76 = 5.81 bed 16.89+ 5.89 b 215.32 +17.38 ab
Zhenghedabaicha
13.63+2.40 b 2.02+0.36 b 1.43 £0.74 b 4.78£1.03 a 2.52+2.33 b 35.72 + 7.45 be 21.53 + 6.11 ab 232.00 = 9.00 a
Hongyafoshuo
Haned 19.80+ 4.08 b 2.35+0.50 b 2.09+0.42 b 5.33+1.76 a 2.58+ 1.93 b 14.82 + 3.19 cd 42.12£11.50 a 230.70 +13.88 a
angdan
I ,43 53 17.67+ 3.07 b 5.16 £1.24 ab 4.67 £1.49 ab 8.15+1.79 a 25.68 + 4.33 a 40.54 £11.23 a 10.70 = 8.46 b 205.10 £17.10 ab
ongjing
. 40.17 £10.17 a 7.02+2.63 a 14.56 +1.68 a 4.58+1.24 a 1.84+ 0.98 b 13.01 = 2.54 d 30.00 + 5.76 ab 228.98 + 9.20 a
Longjingchangye
102 20.00+ 7.07 b 2.32+0.31 b 8.15+3.10 ab 2.93+1.0l a 1.64+ 1.19b 27.58 + 6.61 bed 12.03+ 1.98 b 245.34+ 5.89 a
Zhongcha 102
302
22.67 £5.94 ab 5.46 +£1.93 ab 5.32+1.75 ab 5.29+0.82 a 8.61 +1.94 ab 24.94+ 2.97 bed 13.63 £ 3.10 b 236.75 +5.24 a
Zhongcha 302
* + p=0.05 Duncan’ s % The same letters in the same row stand for the level of p >0.05 Duncan’ s

multiple range test is used

the same below

2

min

Table 2 Average probing number and average durations of 7 waveforms from 3 types of tea plants based on cluster analysis with average probing number and average durations of various waveforms as

indices during 5 h min

No. A S C R E F NP
Group Number of cultivars ~ Probing number A wave S wave C wave R wave E wave F wave NP wave
2 17.225 +0.45a 4.67 £0.50a 4.55+£0.12a 8.17 £0.02a 27.23 +1.55a 50.42 +9.88a 12.61 £1.91b 193.03 +13.41b
| 5 22.910 £3.27a 3.52+0.77a 7.24 £1.82a 5.47 +0.80a 8.62 +3.00b 26.52 £2.75b 19.37 £3.72ab 229.52 +5.64a
2 29.990 +10. 19a 4.69 £2.34a 8.33 +6.24a 4.96 £0.38a 2.21 +£0.37b 13.92 +0.91b 36.06 +6.06a 229.84 +0.86a
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