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Development of an_electrostatic trap with an insect discharge recorder for multiple
real-time monitoring of pests prowling in a warehouse
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Reliable information of pests dwelling in a warehouse is a prerequisite to
construct an effective and realistic pest control strategy. Our new electrostatic pest-monitoring
apparatus is presented for this purpose. The apparatus consists of an insect-discharge detector and
electrostatic insect trap. The detector is an iron plate attached to a direct current (DC) positive
voltage generator and the insect traﬁ consists of a pair of opposite poles. Pests on the detector plate
are stripped of free electrons and charged positively. This is recorded as a transient discharge signal
from the insect, and the positively charged pests are trapped at the negative pole. Discharge signals
from different checkpoints in a warehouse were monitored automatically and continuously to analyze the
temporal and spatial movements of the pests. This monitoring system enabled us to apply most effective
chemical and physical methods to the control of cigarette beetles dwelling in our warehouse.
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Table 1. Percentage ofinsects captured by insulated conductor wires of an electrostatic insecttrap

Negaive voages (kV) applied o Insulated conducior wires
Insectpests ested

05 1 15 2 25 3 35 4 6 85

Cigaretebeefe 0 0 0 240+84 a 890%54 a 100 a 100 100 100 100
Red flour beetle 0 0 0 0 b 180+60 b 820+87 b 100 100 100 100

Rice weevil 0 0 0 260+92 a 91094 a 100 a 100 100 100 100

Seven to ten adults were used for each voltage and for each insect species, and e means and standard deviations were
calculated from five replicates. The diflerent letters (a and b) on the mean values on each vertical column indicate significant
diflerences (p < 0.05) according o Tukey's method.
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Table 2. Monitoring of warehouse pests by an electrostatic pestmonitoring system and subsequent pestcontrol results
Pest 5 Number ofinsectdischarge signals Number ofinsectdischarge signals
monioring  Posiion of before pest contol reatment Pestcontrol afler pest control treatment
box® seting e freament” e
ox’ 1 2 2 1 2 3
DD1 Window 1 2(2) 0 3(39) EF-screen 0 0 0
DD2 Exhaustport1 12(12)  10(10)  16(16) Fumigaton 0 0 0
DD3 Air port1 0 0 0 Nottreated 0 0 0
DD4 Air port2 0 0 0 Nottreated 0 0 0
DD5 Exhaustport2 9(9) 14 (14) 13(13) Fumigation 0 0 0
DD6 Window 2 1(1) 44) 0 EF-screen 0 0 0
“Refer o Fig. 2B,

ENumber of experiments. In each experiment, the monitoring was coninued for 7 days.

Windows were furished wit electic field screens (EF-screens) o preventfield pests fom entering a warehouse, and the exhasut
ports were fumigated with phosphine o eradicate pests nesting in the poris.

“Number of pess trapped by an electostaic insectrap atiached b te discharge recorder box
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