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Monitoring of Mythimna separata Adults by Using a Remote-sensing Sex
Pheromone Trap
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ABSTRACT: We desinged and evaluated a remote-sensing sex pheromone trap for real-time monitoring of Mythimna separata
(Lepidoptera: Noctuidae), a migratory insect in Korea. The system consisted of a modified cone-trap with a sex pheromone lure, a
sensing module based on light interruption, a signal transmission module based on code division multiple access, a main electronic board
for system control, a power supply based on a solar collector, a stainless steel-pole supporting the system, and a signal collection and
display system based on an internet web page. The ratio (>92%) of the actual number of insects to the signal number in the
remote-sensing trap was improved by sensing only within a limited period at night on the basis of the insect’s circadian rhythm, control
of signal sensitivity on the basis of sensing software programming, 1-h interval for signal transmission, and adjustment of the signal
transmission program. The signal occurrence pattern in the remote-sensing trap was conclusively similar (correlation coefficient, >0.98)
to the actual pattern of adult occurrence in the trap. The result indicated that the remote-sensing trap based on the attraction of the sex
pheromone lure for M. separata has a promising potential for practical use. Occurrence of M. separata adults was observed several times
in 2011 and 2012, and the peaks were sharp.
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Fig. 1. Schematic diagram of the remote-sensing trap.
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Fig. 2. Remote-sensing sex pheromone trap for capturing M. separata adults (left: complete set, center: control unit and power, right:

webpage for the signal output).
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Table 1. Ratio of the number of M. separataadults to total signal
number in the remote-sensing traps, in 2012

Trap location Signal No.  Ratio(%) of M. separata No.

Hwaseong 19 94.7
Seosan 320 98.8
Hongseong 77 92.2

Table 2. Comparison between a conetrapand a remote-sensing
trap for the number of M. separata adults caught in Hwaseong

Trap type
Year Cone trap1 Remote trap
2011 47.0 111
2012 10.3 18

'"Three cone traps were installed, and the mean number of trap
results was indicated.
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Fig. 4. Adult occurrence patterns for M. separataobserved in the remote-sensing sex pheromone traps in three grass fields, in 2011. Actual
data for adult number observed at intervals of a few days were used in the drawings.
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Fig. 5. Occurrence patterns of M. separata adults (above) and signals (below) in the remote-sensing trap, in 2012.

Table 3. Correlation coefficients between cumulative ratios of
the signal number of the remote-sensing trap and the actual
number of M. separata, in 2012

Trap location Correlation coefficient

Hwaseong 0.98 (<0.0001)
Seosan 0.99 (<0.0001)
Hongseong 0.99 (<0.0001)
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Table 4. Linear development models using temperature-dependent development data previously-reported during the egg to pupal

stages for M. separata

Linear model Temperaoture 2 Lower ) Complete development Sources of
range (C) threshold ('C) (degree day) development data

Y = 0.0017X-0.0123 15~30 0.9910 7.4 602.0 Ko et al. (2003)

Y = 0.0019X - 0.0195 16~28 0.9917 10.4 531.8 Li et al. (1990)
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