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Use of Diatomaceous Earth Enhances the Efficiency of Pomelo Essential Oil
Against Stored Insect Pests
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Abstract

Use of diatomaceous earth enhancing the efficiency of pomelo essential oil against three stored insect
pests, rice weevil (Sitophilus oryzae (Linnaeus)), maize weevil (Sitophilus zeamais Motschulsky) and red flour
beetle (Tribolium castaneum (Herbst)) was studied. Toxicity bioassays of killing effect of the pomelo essential oil
by the impregnated filter paper method and efficiency of diatomaceous earth from Lampang mixed pomelo
essential oil in laboratory were also investigated. Pomelo essential oil showed the highest toxicity (LC,,) at 72
hours on rice weevil (LC,, = 21,758 ppm), followed by the red flour beetle (LC,, = 39,665 ppm) and maize weevil
(LC,, = 43,315 ppm), respectively. Efficiency of pomelo essential oil on stored insect pests found that pomelo
essential oil was the highest effective on killing rice weevil. Mortality of rice weevil was 100% within 48 hours at
32,000 ppm of pomelo essential oil, followed by the red flour weevil and maize weevil were 100% within 48 hours
at 80,000 ppm of pomelo essential oil. The application of pomelo essential oil at 40,000 ppm mixed with 500 ppm
of diatomaceous earth from Lampang against all stored insect pests were better than using only pomelo essential
oils or diatomaceous earth from Lampang alone. It showed that mortality increased to 100% within 120 hours.
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Table 1 Toxicity (LC,;) of pomelo essential oil by the impregnated filter paper method on three stored insect
pests at 24, 48 and 72 h

Insects Time n LC,, Regression equation

(h) (ppm) y=ax+b r
S. oryzae 72 180 21,758 y =0.0001x + 2.8242 0.7084
S. zeamais 72 180 43,315 y = 0.0002x — 3.6630 0.8394

T. castaneum 72 180 39,665 y =0.0002x —2.9330 0.8841
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Table 2  Mortality of stored insect pests exposed to pomelo essential oils by the impregnated filter paper method

at24,48 and 72 h

Insects Concentrations (ppm)

% Mortality of storage insect pestsw

24 h 48 h 72h

S. oryzae 0 0.0 e 0.0 e 0.0 f
16,000 13.3 d 13.3 d 16.7 e

20,000 13.3 d 533 b 56.7 b

24,000 200 d 16.7 d 300 d

28,000 333 ¢ 40.0 c 433 c

32,000 50.0 b 100.0 a 100.0 a

36,000 83.3 a 100.0 a 100.0 a

S. zeamais 0 0.0 e 0.0 e 00 d
30,000 13.3 d 6.7 de 6.7 d

40,000 13.3 d 6.7 de 13.3 d

50,000 200 d 13.3 d 30.0 ¢

60,000 333 ¢ 36.7 ¢ 40.0 c

70,000 50.0 b 46.7 b 66.7 b

80,000 83.3 a 100.0 a 100.0 a

T. castaneum 0 0.0 ¢ 0.0 e 00 d
30,000 10.0 bc 13.3 cd 200 c

40,000 6.7 bc 10.0 de 16.7 ¢

50,000 200 b 233 ¢ 26.7 c

60,000 16.7 b 46.7 b 46.7 b

70,000 36.7 a 50.0 b 533 b

80,000 50.0 a 100.0 a 100.0 a

"Means in the same column followed by the same letter are not significantly different at P<0.05
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Table 3 Mortality of storage insect pests exposed to pomelo essential oils mixed with diatomaceous earth from
Lampang at24 48 72 96 and 120 h

% Mortality of storage insect pestsw

Insects Treatments o4 48 h 7o % 120 h
S. oryzae Control 0.0d 0.0e 0.0e 0.0e 0.0e
DE 500 20.0bc 43.3¢c 46.7¢ 60.0c 63.3¢c
PEO 40,000 73.3a 100.0a 100.0a 100.0a 100.0a
PEO 40,000 + DE 500 76.7a 100.0a 100.0a 100.0a 100.0a
S. zemais Control 0.0d 0.0e 0.0e 0.0e 0.0e
DE 500 13.3cd 26.7d 30.0d 40.0d 46.7d
PEO 40,000 30.0b 43.3¢c 46.7¢ 56.7¢c 73.3b
PEO 40,000 + DE 500 30.0b 53.3b 56.7b 70.0b 100.0a
T. castaneum  Control 0.0d 0.0e 0.0e 0.0e 0.0e
DE 500 13.3cd 30.0d 33.3d 40.0d 50.0d
PEO 40,000 23.3bc 43.3¢c 46.7¢ 63.3bc 73.3b
PEO 40,000 + DE 500 30.0b 50.0bc 56.7b 70.0b 100.0a

DE 500 is 500 ppm of diatomaceous earth from Lampang.
"Means in the same column followed by the same letter are not significantly different at P<0.05

PEO 40,000 is 40,000 ppm of pomelo essential ail.
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