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HALDIATINTBUAINARUANMNDINYFDA999TIINA (Sitophilus zeamais)
Effect of heat from radio frequency on maize weevil (Sitophilus zeamais)
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Abstract

Maize weevil (Sitophilus zeamais Motschulsky) is one of the most important insect pests of maize and
other cereals during storages. The immature stages develop inside kernels and cause weight loss and
deterioration directly on grain. The objective of this experiment was to determine the effects of heat from radio
frequency (RF) at 27.12 MHz against maize weevil. In experiment 1, adults of maize weevils and infested grain
with each stage of maize weevil; egg, larval and pupal stages, were packed with 1,000 g maize at 12.5% moisture
content 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% respectively. Comparing to the untreated maize, the RF treated
on egg, larval, pupal and adult stage is able to reduce maize weevil damage as 15.81, 12.81, 7.06 and 9.08% by
number of grains. Moreover, the RF treated survivals could be able to lay eggs and develop their progeny
significantly less than in untreated control. In experiment 2, the most tolerant stage to RF treatment (adult stage)
was exposed to combination of RF treatment at 4 different levels of RF power (700, 730, 750 and 780 watts) and
for 60, 120 and 180 seconds. The result showed that mortality of insect increased with increasing power and
exposure time. Insect mortality was 80.25% at combination of 780 watts power and 180 second exposure.
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Table 1 Average mortality of maize weevil various developmental stages when exposed to the radio frequency

at power of 670 watts for 120 seconds.

Developmental stage Mortality (%)+ SE'
Egg 76.13+1.52Db
Larval 66.59+5.30 b
Pupal 70.27 £5.36 b
Adult 49.93+2.81a

"Means followed by the same letters in the same column are not significantly different at 95% confidence.
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Table 2 Percentage of maize weevil damaged kernel after 6-week storage and number of progeny production

after treated with 27.12 MHz radio frequency (RF) at the power of 670 watts for 120 seconds.

Developmental stage (%) decreasing damaged compared number of progeny+ SE’

with untreated control in each stage SE' after RF treated  untreated control

egg 156.81+ 595 a 54+£206 b 9.6+1.63 ab
larval 1281+ 11.22a 27.8+£10.87 ab 26.4 +18.21 ab
pupal 7.06 £10.57 a 344+ 6.61 ab 26.4 + 6.67 ab
adult 9.08 £12.89 a 58.8 +£24.98 a 220+ 591 ab

'Means followed by the same letters in the same column are not significantly different at 95% confidence.
*Means followed by the same letters in the same column and row are not significantly different at 95% confidence.
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Table 3 Average mortality of adult maize weevil when exposed to combination of RF treatment at 4 different
levels of RF power (700, 730, 750 and 780 watts) and for 60, 120 and 180 seconds.

Radio frequency power (watts) Mortality of maize weevil (%) + SE' at heating time (seconds)
60 120 180

700 1.99+0.82a 58.00 + 5.23 cd 72.00+6.55d

730 2292 +4.35ab 68.55+7.59d 7248 +4.99d

750 27.25+287Db 60.32 + 5.07 cd 79.50+3.00d

780 39.93+6.21 bc 67.26 +4.66 d 80.25+4.43d

'Means followed by the same letters in the same column and row are not significantly different at 95% confidence.
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