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APISIT PHONA : DESIGN OF SYSTEM FOR INSECT CONTROL IN
GRAIN STORAGE WITH HIGH FREQUENCY. THESIS ADVISOR :

ASST.PROF. THANASET THODSDEEKORAPAT, Ph.D.,85 PP.
HIGH-FREQUENCY/ DIELECTRIC/ INSECT

This research examines the use of high frequency as an insect repellent
application in paddy warehouses. We compared the number of insects that were
affected by high-frequency control versus non-high-frequency control. Including
studying the electrical properties of insect media to be able to determine the ability to
absorb energy at a frequency of 2.45 gigahertz.

The results showed that the insect medium is composed of dipole water
molecules, with both polarities being influenced by an electric noun mechanism that
causes the forces inside the molecule to change polarity rapidly. According to the
electric field that acts until it causes internal energy loss and leads to heat within the
medium or insect. including designing and creating a system to try and collect the
results for analysis. The experiment simulated a rice warehouse divided into 2 rooms
to compare the number of insects in each of the 5 locations in the rice pile. The power
used to control is 126 watts at a frequency of 2.45 gigahertz. The results showed that
the direct emission of insects did not increase the number of insects compared to other
locations. In the trial, it took 3 weeks to collect all the results. Therefore, the tested

system can be used effectively when the distance and power are adjusted accordingly.
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Frequency,  Temp., Product (Insect) Quality Sources
MHz °oC
27 56 Wheat (weevil) No Anglade et al. (1979)
53 Walnut (codling moth)  Yes Wang et al. (2001a)
40 80 Pecan (weevil) No Nelson and Payne (1982)
915 55 Chemry (codling moth)  Yes Ikediala et al. (1999)
91582450  50-60  Cheese (microorganism)  Yes Herve et al. (1998)
2450 45 Papaya (D. dorsalis) No Hayes et al. (1984)
50 Fruit (Fruit fly) Yes Sharp et al. (1999)
57 Wood (woodworm) No Andreuccetti et al. (1994)
80 Cereal (weevil) No  Shayesteh & Barthakur (1996)
12000-55000  43-61 Wheat (weevil) No Halverson et al. (1996)

JUN 1.4 M3nouauBIveInaUANARDLINAIF A1)

Table 1. Reported host-media temperatures following RF and microwave dielectric
heating exposures necessary for 99 to 100% insect moriality

Develop-
mental g Temp.*
Species Stage  (MHz) Medium (°C) Reference

Rice weevil, Mixed

Sitophilus oryzae (L.} immatre 27 Wheat 56 Anglade et al., 1979
Adult 39  Wheat 39  Nelson and Whitney, 1960
Mixed
immature 39  Wheat 6l Nelson and Whitney, 1960
Adult 39  Wheat 40  Nelson and Stetson, 1974a
Adult 2450  Wheat 83  Nelson and Stetson, 1974a
Adult 2450 Wheat >60  Tateyaand Takano, 1977
Pupal 2450 Wheat >60  Tateyaand Takano, 1977
Larval 2450 Wheat >58  Tateya and Takano, 1977
Egg 2450  Wheat =>57  Taeyaand Takano, 1977

Granary weevil, All 136 Wheat 62 Benz, 1975

Sitophilus granarius  Egg 13.6 Wheat 61 Benz, 1975

(L) Adult 27  Wheat 55  Angladeetal, 1979
Larval 27 Wheat 58  Anglade et al., 1979
Pupal 27 Wheat 61 Anglade et al., 1979
Adult 39 Whea 41 Nelson and Kantack, 1966
Adult k) Wheat 42 Nelson et al., 1966
Adult 2450  Wheat 86  Angladeet al, 1979
Adult 2450 Wheat >92  Hamid etal, 1968
Adult 2450 Wheat =57  Bakeretal, 1956
Larval 2450  Wheat =82  Bakeretal, 1956
Egg 2450 Wheat >72  Bakeretal, 1956
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Ref. Insect species and stage Frequency
no.
40 MHz 200 MHz 24GHz 9.4 GHz 20 GHz
& & & & & & & & ¢ &
[3]  Sitophilus oryzae , adult 35 18 - - - - - - - -
Tribolium confusum , adult 46 19 - - - - - - - -
[S]  Sitophilus oryzae, adult 31 18 - - - - - - - -
9] Sitophilus oryzae, adult - - - - - - 36 11 - -
[9]  Sitophilus oryzae, adult 42 19 28 12 17 3 17 3 - -
[11]  Tenebrio molitor, larvae - - - - - - 30 18 - -
[12]  Sitophilus oryzae, adult - - - - - - 31 13 - -
[13]  Tenebrio molitor . larvae, fat - - - - 8 24 - - - -
Tenebrio molitor , larvae, - - - - 54 13 - - - -
muscle
[14]  Leptinotarsa decemlineata, - - 53 81 38 1230 16 19 17
adult
[15]  Hylotrupes bajulus, larvac - = - - 3 14 - - - -
[16]  Sitophilus oryzae, adult - - 42 28 32 9 25 12 18 13
[17]  Sitophilus oryzae, adult - - 55 48 42 3 3 16 23 16
[17]  Tribolium castaneum, adult - S 61 56 47 15 3 19 25 19
[17]  Oryzaephilus surinamensis, - 3 70 68 52 17 40 21 2 22
adult
[17]  Rhyzopertha dominica, adult - - 63 55 43 15 34 19 25 18
[18] Cvdia pomonella.larvac - - 68 72 56 18 - - - -
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ﬁﬁJTﬁﬂ‘iﬂﬂ‘l’iLlNa\iﬂﬁJq RIS Qﬂ’J'l 45 DI AT ﬂ\ﬁﬂ‘ﬂ 1.8

Zone Temperature range (°C)  Effects
Lethal above 62 death in < 1 min
50 to 62 deathin<1h
45 to 50 death in < 1 day
35to 42 populations die out, mobile insects seek cooler environments
Suboptimal 35 maximum temperature for reproduction
33 to 35 slower population increase
Optimal 25 to0 32 maximum rate of population increase
Suboptimal 13 t0 24 slower population increase
Lethal 5t013 slowly lethal
3to5 movement ceases
0to-10 death in weeks, or months if acclimated
-15 to -25 deathin<1h
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