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Table 1. Chemical composition of essential oil isolated from leaves of Eucalyptus oleosa. RT:
Retention Time (minute)

RT Compound % RT Compound %
5.505 a-Pinene MH 17.42 12.191 Carvotanacetone °M 0.19
5.925 Camphene MH 0.1 12.283 trans-Geraniol °M 0.45
6.393 B-Pinene MH 2.32 12.369 Piperitone °M 1.19
7.186 0-Cymene MH 0.70 12.824 Phellandral °M 0.74
7.260 m-Cymene MH 1.45 12.886 Durenol M 0.33
7.352 1,8-Cineole oM 18.88 13.701 trans-Anethole ? 2.02
7.875 y-Terpinene MH 1.22 13.150 Thymol M 1.57
8.410 Fenchone M 1.03 13.396 Carvacrol °M 151
8.662 Isoamyl isovalerate © 2.42 13.882 Methyl geraniate © 0.70
8.760 Linalool °M 1.11 16.538 allo-Aromadendrene SH 0.45
9.086 Fenchol M 0.89 17.528 Isoamyl Phenylacetate © 0.33
9.313 a-Terpinene MH 0.52 17.719 a-Selinene S 0.21
9.424 trans-Pinocarveol °M 4.17 18.204 Myristicin © 0.19
9.535 Camphor M 0.85 19.041 epi-Globulol 3 0.43
9.947  trans-p-Menthan-3-one °™  0.30 19.428 Spathulenol ©5 1.26
10.020 Borneol L M 0.73 19.582 Globulol ©S 1.74
10.174 Pinocarvone °M 0.43 20.461 y-Eudesmol ©S 1.74
10.303 Borneol °M 2.39 20.897 B-Eudesmol ©° 3.82
10.549 Terpinen-4-ol °M 2.48 20.940 a-Eudesmol ©5 2.02
10.598 a-Terpineol °M 1.03 22.029 (2)-Farnesol ©5 0.11
10.777 Cryptone M 1.88 Monoterpene hydrocarbons (MH) 23.73
10.937 (S)-a-Terpineol °M 4.56 Oxygenated monoterpenoids (OM) 52.65
11.017 Myrtenol °M 0.88 Sesquiterpene hydrocarbons (SH) 0.66
11.219 trans-Carveol °M 0.87 Oxygenated sesquiterpenoids (OS) 11.12
11.318 (S)-Verbenone °M 0.25 Phenylpropanoid (P) 2.02
11.804 Carvone M 1.50 Others (O) 3.64
12.037 Pulegone °M 2.44 Total identified 93.82

F = 0.457; df = 10, 36; P =) 545 ,ls gme 3T
S5 0sa3T 3 eslizal b baesls 5 Klke awlis .(0.907
Chle o 5YL s Ol ey o rie &S sl Ol
VY 5 FA ol b5 (e 2l 5 2 5 Se OA/SA)
2 A5 S Y Sl (e sl e T ez Sl
SFA P Gladle) 5 1y Sl oy S aslal 31 1se 2d

() JSK2) (P < 0.05) sl 03,57 5 g 54 sl VY

bl (B s
0313 (35 el 35 8 el S 05057 s bl
s, B oleoa Lull ook Caaw )l Jol- o
Z) L35 dlej w5 ols ietS S g JolS Dl 2
4 > (= 0.628; Significant (2 tailed) = 0.826
Syse Slacbile & sl Olis ST de glaesls bl
-0l 5 (F = 82.864; df = 5, 36; P < 0.001) Lz
F=8309; df=2,36; P =) s,& 1 5 ,o,m > sla
Azdls oS Ol e 568 e 53 g ls gme 51(0.001
o 55 e ok s eble blize Sl 1 edl ol b
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Figure 1. The mean comparison of data obtained from the fumigant toxicity of Eucalyptus
oleoa essential oil on Rhyzopertha dominica adults using Tukey's test
Dissimilar letters indicate a statistically significant difference for means (P < 0.05)
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Table 2. Lethal Concentration (LC) values and regression lines' information of the fumigant toxicity
of Eucalyptus oleosa essential oil on adults of Rhyzopertha dominica

Time LC?() with o LC?O with o @ o RP®
(h) 95% Confidence Limits ~ 95% Confidence Limits (df = 2) Slope + SE  Significant? R?
(UL/L air) (UL/L air)
24 42,923 (38.564-47.564) 217.833 (150.441-408.367) 1.373 1.817 +0.249 0.849 0.976
48 35.828 (31.515-40.149) 145.004 (111.293-219.661) 2.471 2.111+0.254 0.650 0.970 1.198
72 34.044 (30.185-37.794) 120.027 (96.538-166.363) 1.578 2.342 +0.259 0.813 0.984 1.261

2 Since the significance level is greater than 0.05, no heterogeneity factor is used in the calculation of confidence
limits. ® Relative potency (RP) = The greatest LCso value / another LCsp value. The number of tested insects is

420 in each time.
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Table 3. The biochemical effects of LCs of Eucalyptus oleosa essential oil (22.082 pl/l) (mean + SE)
on the adults of Rhyzopertha dominica

T test (df = 2)

Biochemical effects Control Treatment Significant

Tvalue  ~ tailed)

125.112 £2.008% 103.167 +0.441° -8.964 0.012
60.556 +2.0422 35167 +1.512° -8.873 0.012

Protein content (ug/adult)
Glycogen content (pg/adult)

Lipid content (pg/adult) 7.533+£0.3712 4.667 £0.353°  -16.252 0.004
Amylase activity (mg maltose/min/individual)  0.520 £ 0.035? 0.167 £0.009°  -6.705 0.022
Protease activity (mU/individual) 0.142 £0.018? 0.035+0.004°>  -4.727 0.042
a-Esterase activity (umol/min/mg protein) 0.050 £ 0.001° 0.096 £0.001@  25.491 0.002

B-Esterase activity (umol/min/mg protein) 0.120 +0.002 ® 0.165+0.0102 6.719 0.021

Mean values in a row followed by dissimilar lowercase letters are significantly different on the basis of T test (P
<0.05).
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Table 4. The antinutritional effects of LCs of Eucalyptus oleosa essential oil (22.082 ul/l air) (mean +
SE) on the adults of Rhyzopertha dominica

T test (df = 6)
Significant
(2-tailed)
Consumption index (mg/mg) 7.965+0.0112 3.232+0.263°> -7.275 0.0003
Efficiency of conversion of ingested food (%) 3.052+0.198* 2.776 £0.5462 -0.466 0.658
Relative consumption rate (mg/mg/day) 0.570 £0.0662 0.231+0.019° -7.275 0.0003
Relative growth rate (mg/mg/day) 0.01A £0.0018 0.007 £0.002° -3.662 0.011

Feeding deterrence index (%) - 59.406 - -

Mean values in a row followed by dissimilar lowercase letters are significantly different on the basis of T test (P
<0.05).

Nutritional indices Control Treatment

T value
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Abstract

The lesser grain borer, R. dominica, causes extensive quantitative and qualitative loses on stored
cereal grains. The use of synthetic chemicals in the management of such insect pests resulted in several
side effects such as environmental contamination, potential impacts on human health and development
of pest resistance. Promising insecticidal potential of the essential oils isolated from several species of
Eucalyptus genous against insect pests was shown in recent study. In this study, the lethal and sublethal
effects of E. oleosa essential oil were investigaetd against the adults of R. dominica. Chemical analysis
of the essential oil indicated that terpenes, including 1,8-cineole, a-pinene, trans-pinocarveol, (s)-a-
terpineol, and -eudesmol, had high amount. The adult insects were susceptible to the fumigation of
essential oil so that LCso (Lethal Concentration to kill 50% of insects) values were estimated as 42.923,
35.828, and 34.044 i/l air after 24, 48 and 72 h, respectively. Despite increases in a- and [3-estearse
enzymes, total protein, glycogen, and lipid contents and digestive amylolytic and proteolytic activities
of the adults treated with LCs (Lethal Concentration to kill 30% of insects) of essential oil were
significantly decreased in comparision with the control. The consumption index (CI), relative
consumption rate (RCR), and relative growth rate (RGR) were also significantly decreased in treated
adults. A 59.40% feeding deterrence index (FDI) was evaluated for insects treated with LCs of the
essential oil. According to observed lethal and sublethal effects, the essential oil of E. oleosa can be
considered in further investigations in the management of R. dominica.

Key words: Insecticidal properties, lethal effects, Plant essential oil, sublethal effects, terpenic
copmounds
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