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slhesd SLS 5 Sl La e B Js s )b 5 Slaal Jsn S0 SUE 51 UUE Jie Qolordiie Jols uslad
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F. pseudalliacea =k o; T oS bl jsos glalis 3 LS 5 Y Ju
Table 1. Volatile compounds identified in the essential oil of Ferula pseudalliacea.

Identified Components RT % Chemical Group
alpha-Pinene 8.61 1.74 Monoterpenes
Camphene 9.08 0.20 Monoterpenes
beta-Pinene 9.99 0.21 Monoterpenes
Decane 10.83 0.17 Non-terpenoid compounds
D-Limonene 11.79 0.61 Monoterpenes
Sulfoxide, butyl propyl 12.72 0.21 Sulfur-containing compounds
Caryophyllene oxide 16.13 0.76 Oxygenated Sesquiterpenoids
1,2-Dithiolane 16.76 2.59 Sulfur-containing compounds
Z-7-Hexadecenal 17.92 0.73 Non-terpenoid compounds
Disulfide, dibutyl 18.32 0.29 Sulfur-containing compounds
Fenchyl acetate 18.64 0.18 Oxygenated Monoterpenes
Bornyl acetate 20.93 0.14 Oxygenated Monoterpenes
1(2H)-Naphthalenone, octahydro-8a methyl 21.53 0.07 Non-terpenoid compounds
beta-Elemene 22.23 0.15 Sesquiterpenes
Di-epi-alpha-cedrene 23 0.22 Sesquiterpenes
Copaene 23.87 0.68 Sesquiterpenes
gamma-Gurjunene 24.14 0.93 Sesquiterpenes
Aristolene 25.27 3.19 Sesquiterpenes
beta-Guaiene 25.55 1.75 Sesquiterpenes
beta-Maaliene 25.82 2.18 Sesquiterpenes
alpha-Caryophyllene 26.38 0.99 Oxygenated Sesquiterpenoids
beta-Cuvebene 26.69 1.10 Oxygenated Sesquiterpenoids
Isoaromadendrene epoxide 27.01 0.87 Oxygenated Sesquiterpenoids
gamma-Himachalene 27.36 1.72 Oxygenated Sesquiterpenoids
alpha-Muurolene 27.87 1.45 Sesquiterpenes
delta-Cadinene 28.63 6.04 Sesquiterpenes
Farnesyl bromide 28.93 2.05 Oxygenated Sesquiterpenoids
Isolongifolan-8-ol 29.69 3.98 Oxygenated Sesquiterpenoids
Spathulenol 30.42 0.98 Oxygenated Sesquiterpenoids
Epiglobulol 30.83 0.79 Oxygenated Sesquiterpenoids
Guaiol 31.10 1.43 Oxygenated Sesquiterpenoids
beta-Eudesmol 31.10 1.43 Oxygenated Sesquiterpenoids
Cubenol 31.55 2.54 Oxygenated Sesquiterpenoids
tau-Cadinol 32.94 27.51 Oxygenated Sesquiterpenoids
gamma-Eudesmol 34.46 32.31 Oxygenated Sesquiterpenoids
Total 99.89 -
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Table 2. LCso and LCoo values of Ferula pseudalliacea essential oil toxicity against the lesser grain

borer (Rhyzopertha dominica), the red flour beetle (Tribolium castaneum), the confused flour beetle

(Tribolium confusum), and Mediterranean flour moth larvae (Anagasta kuehniella) after 48 and 72
hours

Time Insect species 2 Slope + SE atSE LCso (95% CI) LC90 (95% CI)

48h R.dominica 4.224 1.512 +0.212 -3.003 £ 0.359 96.837 (74.516-142.690) 481.869 (1976.993-376.175)
48 h T.castaneum 9.110 1.736 +0.222 -3.427 £ 0.379 94.323 (74.516-130.327) 516.452 (309.620-1186.439)

48h S.granarius 6.318 1.832 +0.305 -3.065 +0.445 47.069 (37.702-67.001) 235.623 (134.823-690.023)

48 h A. kuehniella 1.102 1.673 +£0.218 -2.885 +0.423 53.054 (41.933-76.624) 309.683 (169.903-985.825)
72h R.dominica 4.170 2.88+0.254 -4.274+0.391 30.179 (26.505-34.231)  83.836 (69.796-106.775)

72h T.castaneum 5.629 2.646 £0.242 -3.909 £ 0.374 30.16 (16.130-34.305) 91.553 (74.908-119.883)

72h S.granarius 10.169 2.937 £0.332 -4.269 + 0.473 28.426 (25.98-32.569)  77.646 (61.569-109.881)
72h A kuehniella 7.763 2.895 £ 0.331 -4.231 £ 0.457 28.934 (25.428-33.035) 80.187 (64.501-109.932)
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Abstract

This study aimed to evaluate the insecticidal potential of Ferula pseudalliacea Rech. essential oil
against four major stored-grain pests including the lesser grain borer, Rhyzopertha dominica (Fabricius),
the red flour beetle, Tribolium castaneum (Herbst), the wheat weevil, Sitophilus granarius (Linnaeus),
and Mediterranean flour moth larvae, Anagasta kuehniella (Zeller). The experiments were structured
in a completely randomized design that included five concentrations of essential oil along with a control,
conducted in four replicates, all under regulated conditions of temperature, relative humidity, and
photoperiod. Fumigant toxicity of the essential oil was assessed through bioassays, and the resulting
data were analyzed using probit analysis to determine the mortality statistics (LCso and LCoo) for the
target pest species. Insect mortality increased significantly with higher concentrations and longer
exposure periods. LCso values indicated substantial differences in species susceptibility, with the highest
sensitivity observed in T. confusum and the lowest in T. castaneum. At the highest concentration,
mortality exceeded 90% for all species after 72 h. GC/MS analysis revealed that gamma-Eudesmol and
tau-Cadinol represented the major constituents of the essential oil. The findings demonstrate that F.
pseudalliacea essential oil possesses significant insecticidal activity against stored-grain pests and can
serve as a natural and environmentally friendly option in integrated pest management programs.
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