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Abstract

The fumigation efficiency of essential oil formulas contained star anise (S) sweet fennel
(D) and lemon grass (L) at different ratios in combination with carbon dioxide at least 80%
by volume against the maize weevil at 5 /L air were evaluated. Obtain result after 6 hr informed
that the formula of star anise (S):lemon grass (L) ratio 3:1 (S3L1) at 10% concentration presented
79.82% mortality of insect, followed by formulas of star anise (S):lemon grass (L) ratio 3:2 (S3L.2)
and star anise (S):sweet fennel (D) ratio 3:1 (S3D1) caused 63.92-69.76% and 59.28-66.36 %
mortality, respectively. Simulation of field test was initially performed when number of maize
weevil was introduced into test tube and inserted in rice sack and then the fumigation was done
for 24 hr. It was found that carbon dioxide in combination with ethanol (control), the solvent of
essential oil caused 6.7% mortality, whereas, essential oil formula S3L1 10% in combination
with carbon dioxide caused 93.99%. However, longer fumigation times of 48 hr, they showed similar
result and this essential oil formula still performed the most effectiveness with 100% mortality.
Besides, the fumigation test of this essential oil formular was also conducted against flea beetle
and saw-toothed grain beetle, in which caused 99.52-100% mortality of insects. As for
the fumigation against 3 species of insects: corn weevil, red flour beetle and saw-toothed grain
beetle presented the percentage mortality of insects was 99.52-100%. In case of the differentiation
of the quality of milled and steamed rice interm of their color and quality aspects were initially
slightly different.

Keywords : Essential oil, Fumigant, Corn weevil, Saw-toothed grain beetle, Red flour beetle
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Figure 1 The tested plants essential oil formulas combined with carbon dioxide against stored

product insects; insect test tube (A), insect test placement (B), fumigation procedure (C).
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Figure 2 Percentage of carbon dioxide and mortality percentage of adult corn weevil
(Sitophilus zeamais (Motschulsky)) caused by plants essential oil formulas combined with

carbon dioxide at various concentrations by fumigation method for 6 hours.

Ccoz B 5311 10 %, 9.5 ml V=190 L (5 ul/ L air)
99.81 100.00

100.00 93.99
80.00
60.00

40.00 +

Y%mortality

20.00 -~

20 hr a8 hr
Figure 3 The mortality percentage of adult corn weevil (Sitophilus zeamais (Motschulsky))
caused by plants essential oil formulas combined with carbon dioxide at concentration of 10%

by fumigation method for 24 and 48 hours, in rice sack conditions.
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Figure 4 The mortality percentage of adult corn weevil, red flour beetle and saw-toothed grain
beetle caused by plants essential oil formulas combined with carbon dioxide at concentration

of 10% by fumigation method for 48 hours.
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Figure 5. Percentage difference in rice quality after fumigation with plants essential oil formulas
combined with carbon dioxide at concentration of 10% for 48 hours.
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Table 1 Mortality percentage of adult corn weevil (Sitophilus zeamais (Motschulsky)) caused
by plants essential oil formulas combined with carbon dioxide at various concentrations by

fumigation method for 6 hours.

Plants essential oil formulas %mortality”

Control (Ethanol) 68.61"°
S3L2 10 % 69.49"
S3L.2 20 % 69.76"
S3L2 30 % 63.92"
S3L1 10 % 79.82"
S3L1 20 % 60.04°
S3L1 30 % 63.68"
S3D1 10 % 59.28"
S3D1 20 % 65.33"
S3D1 30 % 66.36"°
%CV 34.45

Means in column followed by the same capital letter were no statistical difference comparing the means
by DMRT (P<0.05) ** star anise (S) sweet fennel (D) and lemon grass (L)
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