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Bioactivity of Essential Oils from Herbal Plants to Control Postharvest Insect Pests of Paddy
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Abstract

Postharvest insect pests of rice are major insect pests leading to qualitative and quantitative damage
on paddy rice during storage. Chemical seed treatment and fumigation have been used for controlling two
insect pests, problems for longtime that can cause tolerance to insecticide and toxic to non-target organisms.
This study investigated on effect of essential oil from six herbal plants and find their appropriate applications
in a laboratory in order to apply for control. Water extractions of orange peel, citronella, sweet basil, clove
and finger root, were use water distillation methods. Their repelling and fumigating activities were evaluated
against Sitophilus zeamais and Rhyzopertha domonica in laboratory. The result showed that the essential oil
of sweet basil at 1.26 ul/cm” was the most effective to repel S. zeamais and R. domonica with 100% and
90% repellency after 24 hours after treatment while the essential oil from orange peel showed the lowest
repellent percentage of 0-25% for both insect species. After 24 hours of fumigation, orange peel, sweet basil,
kaffir lime and finger root oils at 800 pl/L air exhibited 100% mortality of S. zeamais. LCs, values were 5.50, 5.90,
7.75 and 10.04 p VL air, respectively. Besides, orange peel oil at 600 u /L air showed 100% mortality of R.
dominica and the LCs, value was 5.87 ul/L air at 24 hours after fumigation.
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Table 1 Repellent percentages of different plant oils at various concentrations to Rhyzopertha dominica

and Sitophilus zeamais after 24 hours of treatment

Concentrations (Mean=SE)Y

Insects plant oil extractions P P p P
0.03 pl/cm 0.16 ul/cm 0.47 pl/cm 1.26 plVcm
Orange peel oil -20.00+8.26ab? -20.00+2.00b 1.00+1.00b 25.00+9.57¢
Citronella oil 5.00+1.08a 15.00+8.93ab 40.00+1.55ab 55.00+2.61bc
. Sweet basil oil 25.00+9.57a 55.00+7.08a 60.00+8.26a 100.00+0.00a
S. zeamais
Clove oil -50.00+9.15b 35.00+£5.00a 65.00+£5.00a 70.00+2.91ab
Kaffir lime oil -1.11+2.58ab 25.00+7.08ab 35.00+6.30ab 45.00+7.08bc
Finger root oil 15.00+9.57a 25.00+7.08ab 55.00+7.26a 85.00+9.57ab
Orange peel oil -25.00+2.58 -15.00+7.08b% -10.00+1.00b 0.00+0.00c
Citronella oil -35.00+2.61 -15.00+7.58b 5.00+£2.00ab 25.00+2.17bc
. Sweet basil oil -25.00+£3.75 20.00+8.16ab 50.00+12.91a 90.00+5.77a
R. dominica
Clove oil -35.00+4.03 25.00+9.57a 45.00+12.58a 65.00+9.57ab
Kaffir lime oil -5.00+2.17 0.00+0.00ab 30.00+7.32ab 60.00+4.14dab
Finger root oil -5.00+1.57 25.00+12.58a 40.00+8.26ab 70.00+12.91ab

v

average from 4 replications,
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means within a column followed by the same letters are significantly different 95% by DMRT
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Table 2 Mortality percentage of Sitophilus zeamais and Rhyzopertha dominica adults after fumigation with

different concentration of six plant extracts for 24 hours

Percentage mortality (Mean+SE)Y

plant oil

Insects . 50 pl/L
extractions air 150 pUL air 450 pUL air 600 plL air 800 pUL air acetone
Orange peel oil ~ 2.22+0.53 15.56+6.62 60.00+5.81a”  90.00+7.07a  100.00+0.00a  0.00+0.00
Citronella oil 7.50+£2.50 10.00+1.07 19.72+2.48b 20.00+0.77c 92.22+4.84a 0.00+0.00
. Sweet basil oil 2.22+0.53 20.56+1.82 58.61+7.82a 95.00+5.00a 100.00+£0.00a  0.00+0.00
5- zeamas Clove oil 2.50+0.50 2.50+0.25 12.78+6.26b 27.50+7.50c 78.33+8.12b 0.00+0.00
Kaffir lime oil 4.72+1.52 5.00+0.50 15.00+6.45b 60.00+10.80b 100.00+£0.00a  0.00+0.00
Finger root oil 2.50+0.50 17.78+7.41 35.56+8.35ab 67.50+6.29b 100.00+0.00a 0.00+0.00
Orange peel cil  0.00+0.00 12.78+2.42a 65.28+12.30a 100.00+0.00a 100.00+0.00a 0.00+0.00
Citronella oil 0.00+0.00 2.50+0.50c 10.28+4.09b 22.50+7.50cd 52.5+10.31c 0.00+0.00
R. Sweet basil oil 0.00+0.00 15.00+2.89a 57.50+4.7%9a 92.50+2.50ab 98.50+4.79a 0.00+0.00
dominica  Clove oil 0.00+0.00  10.00+4.08ab 13.06+5.10b 20.00+0.00cd 17.50+2.50d 0.00+0.00
Kaffir lime oil 2.50+0.50 10.00+4.08ab 23.89+5.18b 82.50+8.54b 90.00+4.08ab 0.00+0.00
Finger root oil 0.00+0.00 0.00+0.00bc 18.33+2.46b 37.50+7.50c 80.00+7.07b 0.00+0.00

v k%

average from 4 replications, # means within a column followed by the same letters are significantly different 95% by DMRT
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