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Effect of Different Radio Frequency Power on Response of Sitophilus zeamais Motschulsky and Corn Quality

Weerayout Faikraj aypuan*

Abstract

Maize weevil (Sitophilus zeamais Motschulsky) is one of the most important insect pests of corn and other
cereals during storages. The immature stages develop inside kernels and cause weight loss and deterioration directly on
grain. The objectives of this experiment were to determine the effects of heat from radio frequency (RF) at 27.12 MHz
against maize weevil and the RF-effects on corn qualities. In experiment 1, adults of maize weevil or infested grain
with each stage of maize weevil; egg, larval and pupal stages, were packed with 1,000 g of clean corn in polyethylene
bag and then were exposed to the RF at the power of 670 watts for 120 seconds. The result showed that adult stage was
the most tolerant stage to RF treatment. The mortality of eggs, larvae, pupae and adults were 76.13, 66.59, 70.27 and
49.93 percent respectively. Dielectric constant, dielectric loss factor and loss tangent of corn were 2.08, 2.06 and 0.99
while dielectric constants of each stage of maize weevil; egg, larval, pupal and adults were 2.16, 2.09, 2.12 and 2.10
respectively; dielectric loss factors were 2.19, 2.06, 2.10 and 2.07 respectively; and loss tangents were 1.02, 0.98, 0.99
and 0.98 respectively. In experiment 2, the most tolerant stage to RF treatment (adult stage) was exposed to
combination of RF treatment at 5 different levels of RF power (700, 730, 750, 780 and 240 watts) and for 60, 120,180
and 240 seconds. The result showed that mortality of insect increased while increasing power and exposure time.
Insect mortality was 100 percent at the power 780 and 810 watts power using 240 second-time exposure. Comparing
to the untreated corn, the RF treatments with 780 and 810 watt for 240 seconds were able to reduce maize weevil
damage on corn to 100 percent and no progeny developed. In experiment 3, qualities of corn after a combination of
treatment at the power of 780 watts and 240 seconds were also examined. Fiber content was increased while protein
content was decreased significantly comparing to untreated sample. Corn moisture content in the packaging and

nitrogen free extract of corn, fat and ash were not significantly different to untreated control.
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