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ABSTRACT: Stored grain insects appear frequently as grains are harvested, stored, and distributed on the market. Producers mostly
depend on chemical fumigants to control and repel insect pests, but this application of chemicals may cause side effects for humans and
the environment. Safer control approaches, including the use of natural products are required, and in this study, we assessed the control
effect of essential oils on stored grain insects. The essential oils of 8 plant species from 6 families were tested for their fumigant toxicity
and repellent effects using a Y-tube Olfactometer against Sitophilus zeamais adults. Pennyroyal and tea tree oil respectively exhibited 97%
and 63% mortality at 10 0L air concentration in tested fumigant toxicity. Of particular note, pennyroyal oil (L'Tsp, hour=3.87) showed
higher adulticidal activities than tea tree oil (L'Tso, hour=4.09). When assessing repellent effects, using a Y-tube Olfactometer at 10 p0
/filter paper concentration, the cedarwood, cinnamon, cypress, patchouli and pennyroyal essential oils showed potent repellent
activities against Sitophilus zeamais adults. Cinnamon, cypress and pennyroyal essential oils showed notably high repellent activities of
82.4%, 80.0% and 86.7%, respectively, at 1 4L /filter paper concentration.
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Table 1. Essential oils used for measuring fumigant toxicity and repellent effects against . zeamars adults

Essential oil Scientific name Family Part tested
Carrot seed Daucus carota Apiaceae(1| 2]} Seed
Cedarwood Cedrus atlantica Pinaceae(AU-5-3}) Leaf+branch
Cinnamon Cinnamonium zeylanicum Lauraceae(=U5-1)) Bark
Cypress Cupressus semperbirens Cupressaceae(Z9 11} Leaf+branch
Lavender Lavendular angustifolia Lamiaceae(ZE1}) Flower
Patchouli Pogostemin cablin Lamiaceae(ZE1}) Leaf
Pennyroyal Mentha pulegium Lamiaceae(ZE1}) Flower
Tea tree Melaleuca alternifolia Myrtaceae( = %1 Leaf
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air ] ef=Fo]| A pennyroyal oil 2] 552 97%= 7H A U
Eltom, T2 0 2 tea tree 0il0] 63%2 T3} w7 LERG
o 71 9] @ d5E a7F40% nRke] ASES UEhfo] A
FEHo] AZTE 4 AT EAE EAT A F 208
7R AL eFRES W0 A 5 W AJEE 3 & 23 pennyroyal
0il 2] LDso %2 1.79 10/L, tea tree 0il 2] LDsoZ}-2 8.80 pl/LS
2 et Table 3). pennyroyal 0il-2 5 /L air2] &0 A
= 87%9] =2 A2AS HQl Wi, tea tree oil o A= A5
o] 45 RO U Uik B WA 52 F 0
o] T3t AL T2 v WS | A}, pennyroyal oil T} tea
tree oilo] Z Z#3.87, 4.09 hour 2] LTsZ}-2 LFelf o] mh= Al
£ 52 B9 tHTable 4). o] 23t Ant2 & uf, A8H4]o] =
pennyroyal ¥} tea tree 0il-> 10 0/L air Q] ‘ol A= AL

rlo

St filter paper& 94T} Stem 'ThEo] of 2)&ultu] /3540 L H]|2=3H) Al ont, A7te] ATl ulal A g o
Table 2. Fumigant toxicity of essential oils at different concentrations against S, zeamais at 24 h after treatment
%Mortality(Mean+SE)
Essential oil Dose, (0/L air
n 10 n 5 n 1
Carrot seed 20 26.67+0.14d 20 0.0+0.00c 20 0.0+0.00b
Cedarwood 20 8.33+0.14e 20 0.0+0.00c 20 0.0+0.00b
Cinnamon 20 10.00+0.25¢ 20 0.0+0.00c 20 0.0+0.00b
Cypress 20 8.33+0.29%¢ 20 0.0+0.00c 20 0.0+0.00b
Lavender 20 25.0+0.25d 20 0.0+0.00c 20 0.0+0.00b
Patchouli 20 38.33+0.14¢c 20 13.33+0.14b 20 0.0+0.00b
Pennyroyal 20 96.67+0.38a 20 86.67+0.38a 20 26.67+0.38a
Tea tree 20 63.33+0.76b 20 6.67+0.14bc 20 0.0+0.00b
*Within a column, means with the same letter are not significantly different (P>0.05, Turkey's studentized range test).
ojg)gubrue] gt AEAF 554 391



Table 3. LDs, for fumigant toxicity of essential oils against S. zeamais adults

Essential oil Slope+SE P LDso (10/L) 95% CL” LDy (1l/L)  95% confidence limits
Pennyroyal 2.47+0.30 0.75 1.79 1.37~2.24 5.90 4.54~8.52
Tea tree 6.12+1.00 0.71 8.80 7.95~9.92 14.25 12.10~19.06

995% confidence limit.

Table 4. Fumigant toxicity of lethal time against S. zeamais adults after treatment with essential oils on a piece of filter paper in a 400 mL

plastic container

Essential oil ' ﬂ?/is;r) n” ?921;(2(3?) LTos (hour) Slope=SE  24hr mortality (%)
g 0
Pennyroyal 10 60 @ 4:ﬁ; 42 19.33 2.35+0.97 96.67
4.
Tea tree 10 60 (179 (:% o4) 13.07 3.26+0.82 63.33

“The number of adults tested.
b95% confidence limit.
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S7PIE 028t 7|mS Al
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of A= =2 7|a| a7} Ea7) ElojQltiRutledge et al.,
1982). 2 Aol 4] 7] 9538 E4Q1 AEAR-9] Tdol $7t
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Table 5. Repellency of essential oils against S, zeamais adults in Y-tube olfactometer

Essential ol Conc. No. of insects in 0 Sign
(14/filter paper)  Treated Side (T) Untreated Side (U) No choice ° ~test”
Carrot seed 1 14 25 1 64.1 ns”
10 13 21 6 61.8 ns
Cedarwood 1 8 26 6 76.5 P<0.05
10 6 24 10 80.0 P<0.05
Cinnamon 1 6 28 6 82.4 P<0.01
10 6 30 4 83.3 P<0.01
Cypress 1 7 28 5 80.0 P<0.01
P 10 7 30 3 81.1 P<001
Lavender 1 13 24 3 64.9 ns
10 13 26 1 66.7 ns
Patchouli 1 7 22 11 75.6 P<0.01
10 9 22 9 71.0 P<0.05
Pennvroval 1 4 26 10 86.7 P<0.01
Vroy 10 1 34 5 97.1 P00
Tea tree 1 8 18 14 69.2 ns
10 4 27 9 87.1 P<0.01
a’Repellency (%)= U/T+Ux100.
'Significant differences were analysed by binominal sign test (Zar, 1996).
“ns: not significant.
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Fig. 1. Repellency of six essential oils against S. zeamais adults using a Y-tube olfactometer after treatment.
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