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Experimental study on feasibility of prevention of
Tetradacus citri Chen through resonating
acoustic technique

CHEN Xiao-giang', LIU Yuan-kun', LIU Jing-cheng', WANG Zong-ging?. YAN Fan-ting'
(1. Key Lab of Optoelectronic Technology & Systems Ministry of Education. Chongging University, Chongging 400044, China;
2. College of Plant Protection, Southwest University, Chongging 400715, China)

Abstract A reasonable value of 55 Hz for the natural frequency of Tetradacus citri Chen was obtained by using
ANSYS, a large simulation software. A comparative study on the effects of resonating acoustic wave on behavior and
lifespan of Tetradacus citri Chen was conducted in this paper, in order to verify the feasibility of prevention of
Tetradacus citri Chen through resonating acoustic technique. The response of Tetradacus citri Chen were recorded and
tested when they were exposed to a sound field with sound intensity of 120 dB and frequencies of 55,100, 180 and 300
Hz for 30 minutes. The results showed that under low frequency acoustic conditions, the Tetradacus citri Chen performed
discomfort reactions, such as head shaking, wings flapping.head and tail rubbing by their limbs,and moving to the areas
of low sound intensity in the flask; while, under the resonating acoustic wave, Tetradacus citri Chen had a strong
response of avoidance,and the effectively escaping rate was up to 36.48% . When Tetradacus citri Chen was exposed
to a sound field with frequency of 55 Hz and sound intensities of 120,110, 100,90 and 80 dB for 30 minutes, it found that
the higher the sound intensity was, the more significant the avoidance; while, if the sound intensity was lower than 80
dB, there was no significant avoidance. The death statuses of Tetradacus citri Chen were investigated with exposure to

a sound field of 55 Hz and 120 dB for 4 hours every day until all were killed. The results showed that resonating acoustic
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wave of high intensity have a significant impact on the lifespan of Tetradacus citri Chen and all the insects used in the

experiments were killed after 5 days,comparing with the controls the final mortality increased by 42.80% .
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Table 1 Distribution of acoustic field in culture bottle

A/ He 35 53 A5 1 UL
Frequency of acoustic Distribution of acoustic field
55 & F A% Above high,below low
100 I % % Above high,below low
180 & F{% Above high.below low
300 & F & Above low,below high
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Fig. 2 Simulation results of acoustic field distribution

in culture bottle with frequency of 55 Hz
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Table 2 Ultimate aversion rate of Tetradacus citri Chen under

acoustic irradiation of different frequencies

2 5 IR R/ Y
Group number Ultimate aversion rate
%f B 20 Control groups 2.91742.013
55 Hz i 46 8 Experimental group with 55 Hz 39.394+2.376"

100 Hz i % 20 Experimental group with 100 Hz 35.267+£1.670"

180 Hz i 441 Experimental group with 180 Hz 20.606+2.196"

300 Hz i3 4 Experimental group with 300 Hz 16.667+1. 882"
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P<C0. 055 %x . 55X M4 H A 22 Sl R 3. P<C0. 025, TR IA .
Notes: All the data were presented in the form of X+ SD,sample number 7 is 2.
% significant(P<C0. 05) , ** significant(P<C0. 025). The same below.
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Fig. 3 Relationship between acoustic frequency

and the ultimate aversion rate
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Table 3 Ultimate aversion rate of Tetradacus citri Chen under sonic irradiation

of different sound intensities

4 5

Group number

2R/ 0

Ultimate aversion rate

XF 20 Control group

1.917+£1.013

80 dB i 364l Experimental group with 80 dB 16.47143.720
90 dB ik 541 Experimental group with 90 dB 24.29343.437"
100 dB iR 4 4H Experimental group with 100 dB 27.05943.038"
110 dB i 56 4H Experimental group with 110 dB 31.818+4.791"

120 dB i % 40 Experimental group with 120 dB 39.394+2.376"
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Table 4

Influence of Tetradacus citri Chen’s lifetime under resonance acoustic wave

il

Group number

IR R/ %%

Initial mortality

RAFIET- R/ %

Ultimate mortality

iR 46 4 Experimental group

Xf B84l Control group

22.3484+1.133
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77.65244. 142"

34.849+2. 546
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Fig.5 Relationship between resonance acoustic
irradiation and the average mortality of

Tetradacus citri Chen
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