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bl J =8 ¢l il pyas 5308 5 5 Lles Je 5 pied ol J- > (Rafiee Karahroudi ef al., 2010)
S e Sl S o, cib b gla iSe i 3l 63 xS eslizul (Shaaya & Kostyukovsky, 2006) tzea s;L!
I3 ees 4 Ghas Slisrse 5 0L Conpenme (asmatans G Sl (Bae piam 4 Zuglie
sl oS Bl ol = 5 led o oo b el b 5 LS 55l eslizud 4 3L el ) (Isman, 2000)
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Origanum s o3 s C. sinesis L. J\& ,, Citrus limon L. i 5 s Laurus nobilis L. ﬁfﬁ Thuja orientalis L.
opi 5050y Y o paday YV 5030, YO UV oy N (o, Lavandula hybrid as< | 5 .33 55 sl 5 vulgare L.
A ls oS Culosg e 2 5 2ds Ko VN0 B /Y sl (5, Se3lll LCsg a5 315 0Lad o35, 10 B Ve LlS
S den 3l T S5 Cilisee e i 55 055, YO UV gla s Y Canlim 5 55 2o aes Sl b e SAES
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Table 1- Probit analysis of fumigant toxicity of the essential oil of Myrtus on different biological stages of T. confusum after 24 hours

Biological stage Number of Chi- Si d LCs LC95 Equation for
g g Insect Square g f Lower-Upper Lower-Upper estimating mortality
th . 383.180 475.092 _
5™larval instar 60 2.659 0.616 4 (372.560-392.623) (456.827-503.263) Y=-40.508+17.616X
th . 400.525 486.499 _
6" larval instar 60 3.726 0.444 4 (391.385-409.448) (469.158-512.078) Y=-45.690+19.477X
adult 60 5.834 0.212 4 181.505 228.709 Y=-32.009+16.384X

(176.407-186.790) (218.458-243.811)

celu (A 51 dn T confusum g s Sises [l 0 (55, M. communis 3, g0 puilol ks Coomn Sy 4 285 =Y g

Table 2- Probit analysis of fumigant toxicity of the essential oil of Myrtus on different biological stages of T. confusum after 48 hours

Biological stage Number of Chi- ;. d LCs LC95 Equation for estimating
g g Insect Square g ! Lower-Upper Lower-Upper mortality
th . 362.569 439.891 _
5™ larval instar 60 3.887 0.422 4 (350.630-371.820) (423 .899-466.772) Y=-45.144+19.592X
th . 378.153 445.037 _
6" larval instar 60 5.110 0.276 4 (369.683-385.925)  (430.619-467.704) Y=-54.946+23.256X
adult 60 8.382 0.079 4 163.935 202.656 Y=-34.558+17.862X

(153.483-174.089)  (187.381-242.480)

el VY 5l das T confusum gy —idises Jo| 0 (595 M. communis 3, g0 pilol (oodiS Coes Sy p 4 28 =Y g

Table 3- Probit analysis of fumigant toxicity of the essential oil of Myrtus on different biological stages of T. confusum after 72 hours

Biological stage Number of Chi- Si d LCs LC95 Equation for
g g Insect Square g ' Lower-Upper Lower-Upper estimating mortality
th . 342.052 413.453 _
5™ larval instar 60 0.707 0.950 4 (323.022-353.394)  (398.717-442.006) Y=-45.625+19.978X
th . 366.746 430.988 _
6" larval instar 60 2.130 0.712 4 (357.299-374.610)  (417.082-453.955) Y=-55.171+23.464X
adult 60 11.968 0.018 4 153.081 184.094 Y=-39.858+20.531X

(138.273-164.558)  (169.454-253.680)
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wind 5 Sbg Swgu g5, Thymus kotschyanus L. s sS pio sl Gulul (il s S v/8 Clale 53 oS 3505 5,158
AT 540 O Old> aen S5y o Mentha longifolia L. &b (lal 5 cds,s AYYY 5 VI (5 5w s )]
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Table 4- Analysis of variance for repellency effects of essential oils of Myrtus, Lindens, Stachys and Walnut leaf on 5" and
6™ larval instars and adult insects of Tribolium confusum at 1000 and 3000 ppm concentrations

Mean Squares

Source of Degree of 1000 ppm 3000 ppm
Variance Freedom th th th th
Adult 5™ Instar 6" Instar Adult 5™ Instar 6" Instar

Larvae Larvae Larvae Larvae
Replication 2 0.005™ 0.006™ 0.084" 0.004™ 0.018™ 0.008™
Treatment 3 0.201" 0.108" 0.158" 0.079" 0.138" 0.161"
Error 6 0.014 0.017 0.006 0.008 0.018 0.013
C.V. 14.63% 16.97% 9.77% 9.17% 14.64% 12.46%

_L.;L?dﬂ _L.o)é&._5@c]a.w)ALAQ}u_?Q}ﬁ)l}&#})l}@uﬁiaﬂébm%ﬁq**}*J'IS
ns, * and ** are non significant and significant at 0.05 and 0.01 levels, respectively.

i 555 338 Sp A5 Bl 0P s bl (SaiS 5s Sl 4 bge laesls Glas slas) E Kl s lis 0 Jpur
("@M«Y"' sV Gkl )5 T confusum \ 50w slag,Y 5 oS

Table 5- Mean (+ SE) comparison for repellency effects of essential oils of Myrtus, Lindens, Stachys and Walnut leaf on 5th and 6th
larval instars and adult insects of Tribolium confusum at 1000 and 3000 ppm concentrations

Mean+SE
Treatment 1000 ppm 3000 ppm
5% Instar 6" Instar 5" Instar 6" Instar
Adult Adult

Larvae Larvae Larvae Larvae
Walnut 30.00£5.78 b*  26.67+£3.34b 23.34+8.83 ¢ 63.33+6.67 b 40.00+5.78 b 33.34+3.34 ab
Myrtus 36.67£3.34 b 40.00+5.78 b 50.004£5.78 b 53.3443.34b 50.00+£5.78 b 56.67£3.34 b
Stachys 83.3443.34 a 63.34+6.67 a 56.67+8.82 ab 86.67+3.34 a 76.67+8.82 a 76.67+6.67 a
Lindens 56.67+£8.82 b 63.3448.82 a 73.3448.82 a 66.67£3.34 b 80.00+5.78 a 80.00+5.78 a

il e A3 0 Jlatl a5 Sl e S 3 gy ps LA ST 53 S pe O S Bl s s

*Means followed by the same letters in each column are not significantly different (P = 0.05, Tukey’s HSD).
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Abstract

The mortality and repellency effects of essential oils of four plants including Myrtus (Myrtus
comminus L.), Lindens (Tilia cordata M.), Stachys (Stachys lavandulifolia V.) and Walnut (Juglans
regia L.) leaves against 5" and 6" larval instars and adults of Tribolium confusum Duval (Col.:
Tenebrionidae) were studied. The essential oil were obtained by hydrodistillation method, using a
modified Clevenger-type apparatus. The bioassay experiments were carried out at 27+1 °C and
65+5 % R.H. in dark condition. in Completely Randomized Design with 5 replications after periods of
24, 48, and 72 hours after exposure to essential oils. The repelling effect of the essential oils was
tested under darkness condition using Y-tube Olfactometer. The results showed that the Myrtus
comminus essence had mortality effects on all three stages, while the other essences had no mortality
effects on the pest at very high concentration of 2174 uL/L air. The LCs, values of Myrtus comminus
for adults and 5™ and 6™ larval instars after 24 hours was 181.505, 400.525 and 383.180 pL/L air and
after 48 hours these values were 163.935, 378.153 and 362.569 uL/L air. These values after 72 hours
were 153.081, 366.746 and 342.052 uL/L air for adults and 5" and 6" instars larvae, respectively.
Analysis of variances of the data related to the repellency effects of the studied essential oils (in two
concentration of 1000 and 3000 ppm) showed significant differences between three studied stages
(P < 0.05). The results of this study showed that the susceptibility of adults to the essential oil of
Mirtus comminus was higher than the 5" and 6" instars larvae.
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