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Abstract The insecticidal activities of the essential oils of Artemisia vulgaris, Achillea millefolium, Anethum
graveolens, Cimicifuga heracleifolia, Citrus paradisi, Chrysanthemum indicum, Eucalyptus dives, Neroli bigard,
Nigella sativa, and Ruta graveolens against stored-grain insects, Plodia interpunctella and Tribolium castaneum
larvae and adults were evaluated using fumigant and contact bioassays. Based on the LDs, values in fumigant
bioassay, A. millefolium (0.12 ug/cm’) and A. graveolens (93.14 ug ecm™) oil were most effective against P,
interpunctella and T. castaneum adults. In addition, N. bigard (139.11 pg cm™) and 4. graveolens (52.87 ug
cm™) oil exhibit strong insecticidal activities against P interpunctella and Tribolium castaneum larvae in
contact bioassay. These results indicate that 4. millefolium, A. graveolens, N. bigard, and A. graveolens oils
could be effective natural acaricides for managing stored-grain insects, P. interpunctella and T. castaneum.
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Table 1. List of 10 plants tested and yield of essential oils extracted by steam distillation

Plants Family Extract parts Yield (%)”
Artemisia vulgaris Compositae Leaf and bud 0.185
Achillea millefolium Compositae Aerial parts 0.562
Anethum graveolens Apiaceae Seed 3.864
Cimicifuga heracleifolia Ranunculaceae Root 0.021
Citrus paradisi Rutaceae Peel 0.535
Chrysanthemum indicum Compositae Flower 0.101
Eucalyptus dives Mpyrtaceae Leaf 0.839
Neroli bigard Rutaceae Flower 0.952
Nigella sativa Ranunculaceae Seed 3.897
Ruta graveolens Rutaceae Leaf 0.286

9 Yield (%) = (weight of essential oil/dried weight of sample) x 100
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Table 2. Insecticidal activities of 10 plant essential oils against stored-grain insect, P. interpunctella and T. castaneum by fumigant bioassay”

Plant species Insect Stage LCs(ng/cm’®) 95% CI Slope (+ SE) ¥* (df, p)
. Larvae 263.15 244.98 +286.54 5.37+£0.94. 4.240 (3, 0.237)
P, interpunctella
. Adults 1.53 1.13£1.94 1.31£0.29 0.370 (4, 0.846)
A. vulgaris b
Larvae - - - -
T castaneum
Adults - - - -
. Larvae - - - -
P, interpunctella
. . Adults 1.18 093 £ 1.51 1.92£0.34 1.681 (3, 0.641)
A. millefolium
Larvae - - - -
T castaneum
Adults - - - -
. Larvae - - - -
P, interpunctella
Adults 0.12 0.09+0.16 1.38£0.29 0.491 (3, 0.921)
A. graveolens
Larvae 88.19 72.65 £97.80 1.90 £ 0.45 1.684 (3, 0.640)
T castaneum
Adults 93.14 82.82£112.22 2.09+0.38 3.098 (3,0.377)
. Larvae - - - -
P, interpunctella
o Adults - - - -
C. heracleifolia
Larvae - - - -
T castaneum
Adults -
. Larvae - - - -
P, interpunctella
o Adults - - - -
C. paradisi
Larvae - - - -
T castaneum
Adults - - - -
. Larvae - - - -
P, interpunctella
o Adults - - - -
C. indicum
Larvae - - - -
T castaneum
Adults - - - -
. Larvae 175.41 166.90 £+ 183.74 426+0.77 3.317 (3, 0.345)
P, interpunctella
E di Adults 1.07 0.86 £ 1.34 1.46 £0.33 2.912 (3, 0.405)
. dives
Larvae 128.29 119.82 + 138.68 2.34+0.46 2.331(4,0.507)
T castaneum
Adults 386.09 357.55 +405.73 2.54+0.49 5.273 (4,0.153)
. Larvae 210.32 192.81 £225.55 2.10£0.46 2.436 (3, 0.487)
P, interpunctella
. Adults 1.21 0.92+1.52 1.61£0.38 3.384 (3, 0.336)
N. bigard
Larvae - - - -
T castaneum
Adults - - - -
. Larvae - - - -
P, interpunctella
) Adults - - - -
N. sativa
Larvae - - - -
T castaneum
Adults - - - -
. Larvae - - - -
P, interpunctella
Adults - - - -
R. graveolens
Larvae - - - -
T castaneum
Adults - - - -
. Larvae -
P, interpunctella
, Adults -
Control?
Larvae -
T castaneum
Adults -
“Exposed for 48 h.
No activity.

“Negative control.
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Table 3. Insecticidal activities of 10 plant essential oils against stored-grain insect, P. interpunctella and T. castaneum by contact

bioassay”
Plant species Insect Stage LCs, (ug/em?) 95% CI Slope (+ SE) ¥* (df, p)
P, interpunctella Larvae 236.07 203.33 £271.54 3.82£0.56  4.841(4,0.184)
A. vulgaris Larvae ) - - ;
T castaneum
Adults - - - -
P, interpunctella Larvae - - - -
A. millefolium Larvae - - - -
T castaneum
Adults - - - -
P, interpunctella Larvae - - - -
A. graveolens Larvae 52.87 41.04 £75.01 1.98+£0.35  1.292 (4,0.731)
T castaneum
Adults 104.87 87.59 +122.27 2.68+0.41  3.365(4,0.339)
P, interpunctella Larvae - - - -
C. heracleifolia Larvae - - - -
T castaneum
Adults - - - -
P, interpunctella Larvae - - - -
C. paradisi Larvae - - - -
T castaneum
Adults - - - -
P, interpunctella Larvae - - - -
C. indicum Larvae - - - -
T castaneum
Adults - - - -
P, interpunctella Larvae 177.68 160.16 £191.23 5.64 +£0.81 1.190 (4, 0.755)
E. dives Larvae 193.04 172.70 £209.81 4.73+£0.75  0.960 (3,0.811)
T castaneum
Adults 301.26 273.80 +334.73 3.63+0.53 2.842(3,0417)
P, interpunctella Larvae 139.11 106.37 + 162.48 321£0.52 4.826(4,0.189)
N. bigard Larvae -
T castaneum
Adults -
P, interpunctella Larvae - - - -
N. sativa Larvae - - - -
T castaneum
Adults -
P, interpunctella Larvae - - - -
R. graveolens Larvae - - - -
T castaneum
Adults - - - -
P, interpunctella Larvae - - - -
Control? Larvae - - - -
T castaneum
Adults - - - -
JExposed for 48 h.
®No activity.

“Negative control.
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