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Tablel. LCso values of plant essential oils of M. longifolia, T. daenensis and A. aucheri against S. cerealella

4t |arvae after 24 h.

Essential oil N X2 (df) P value F value Slope+ SE L Cso(pL/Lair)
(95 % CL)
M. longifolia 500 31.47 (3) P<0.0001 8.20 -3.12+0.08 0.04 (0.03-0.05)
T. daenensis 500 25.79 (3) P<0.0001 8.04 -0.38+0.20 0.68 (0.46-1.05)
A. aucheri 500 21.74 (3) P<0.0001 7.54 1.86+0.10 6.47 (5.35-8.26)
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Table 2. Mortality (%) of 4" larvae of S. cerealella treated with different concentrations

of essential oils of three plant species after 24 h

Concentration

Larvae mortality%

Essential oils (UL /Lair) (Mean + SE)
M. longifolia 0.01 16.00+1.15d*
0.03 24.00+3.06cd

0.05 48.67+6.96bc

0.07 66.00+8.33ab

0.09 84.00+5.03a

DDVP 0.3 50.67+4.81b

T. daenensis 0.05 12.67+3.87d
0.07 22.67+2.40cd

0.8 40.67+6.36bc

1 60.67+8.51ab

3 80.67+5.46a

DDVP 0.3 50.67+4.81b

A. aucheri 1 10.00+1.15d
3 20.67+2.40cd

5 37.33+6.36bc

7 57.33+8.74ab

9 77.33+5.70a

DDVP 0.3 50.67+4.81b

* Means with different letters were significantly different (Tukey P<0.001).
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Table 3. Effect of M. longifolia, T. daenensis and A. aucheri essential oils on antioxidant
enzymes of the fourth instar larvae of S. cereallela after 24 hours

Concentration

Catalase

Superoxide dismutase

Malondialdehyde

(uL/Lair) (U/mg protein) (U/mg protein)
M. longifolia
Neg. Control 0.025+0.003d 0.011+0.004c 0.001+0.0002c
Pos. Control 0.046+0.006¢ 0.055+0.014ab 0.014+0.0001a
0.01 0.036+0.007cd 0.007+0.004c 0.002+0.0002c
0.03 0.042+0.003cd 0.015+0.004c 0.003+0.0003b
0.05 0.047+0.002c 0.035+0.001bc 0.004+0.0003b
0.07 0.069+0.003b 0.074+0.005a 0.014+0.0002a
0.09 0.119+0.000a 0.080+0.004a 0.014+0.0002a
T. daenensis

Neg. Control 0.025+0.003d 0.011+0.004bc 0.001+0.0002d
Pos. Control 0.046+0.006b 0.055+0.014a 0.014+0.0008a
0.05 0.031+0.002cd 0.005+0.001c 0.001+0.0001d
0.07 0.034+0.002bcd 0.001+0.003bc 0.001+0.0002d

0.8 0.037+0.004bcd 0.016+0.004bc 0.003+0.0001c

1 0.040+0.003bc 0.038+0.041ab 0.012+0.0005b

3 0.061+0.002a 0.066+0.005a 0.015+0.0008a

A. aucheri

Neg. Control 0.025+0.003c 0.0109+0.004c 0.001+0.0002d
Pos. Control 0.046+0.006b 0.0553+0.014b 0.014+0.0001a
1 0.026+0.001c 0.00116+0.002¢ 0.001+0.0001d

3 0.027+0.002c 0.01830+0.008¢c 0.001+0.0001d

5 0.058+0.002b 0.0327+0.009b 0.002+0.0001c

7 0.068+0.007ab 0.0658+0.005h 0.008+0.0004b

9 0.090+0.0059%a 0.107+0.0039a 0.014+0.0001a

* Means with different letters were significantly different (Tukey P<0.001)
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Tribolium ¢ g ,Ll SBT 55 gl sbs sl 5 4y
T. confusum (Duval, 5 castaneum (Herbst)
S swp 355 (1868) (Col.: Tenebrionidae
A/YA 550> 53 LCop yslae) gUs o sT el .23 8
LCs0 0 jm0) 455 milsl 5 (Isa 2 55 2ds S QYWY
93l (a2 5 2ds S Vo/8V 5 VV/08 slis s
o T. confusum 5 T. castaneums,T ais 48
ol andllas SUs i sl s g eilol duy oo a4 s
03 Sl .l azils O s 9,Y (6l (6 s S
Sl s BlS e Sk 68 5 GalT Ll s
Artemisia el LCs0 0l 5,555 anlllas 5 .5l
3 VYA Ol 4 o5 5 4 Al sieberi s khorassanica
e Iy Wlephe g5 1n A s s 4/YF
obel duy e b4 (Naseri et al, 2017) .z
5 Artemisia khorassanica « <. A. aucheri
e sl 4ils TNE Lo (6l (6 2 Cunew A SiEDETT
& S OO Ay 90 i Sl Sl 55 b
4 Mg o Lil o AE Sl il & OT ol Sl 2
sl o il 4 U )Y S5 7 s (6358 e
03, K lachle 2ol Loals Ol ol andllas
I DDVP o by aeglie 55 (aLE (sla il ot
g&LwYF)'\,\gaw.xﬁp\g&w}ﬂCAT}SOD
4 Sowy CAT 5SOD (sl 5T bbb Sl
zb s S o i Ole) g Hlad (e ral bl s &
S i 55, Mentha piperita ik ¢l JPER
L« @ ,KsT S. oryzae 5 T. castaneum A
CAT 5 SOD s Jils pln il Zlale 21 581
5> ((Rajkumar et al., 2019) col asl 5
Jatropha o8 = 56 o K5 alin lasllas
Cyperus  (Tithonia diversifolia  «curcas

4w L 4w lis 3 Hyptis suaveolens , rotundus
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Al Ay L& 4 (Kolawole et al., 2014)s,/>
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ST T 5 68 Sl s 53 5 H202 O
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Abstract
Background and Objectives
Angoumois grain moth, Sitotroga cerealella, is one of the most critical storage pests with a
wide range from the hosts in Iran and worldwide. Excessive consumption of chemical
insecticides leads to developing the resistance to chemical insecticides, environmental
pollution, and the emergence of new pests. Therefore, we have decided to reduce the risk of
the environment in pest’s control via plant essential oils.
Material and Methods
In the current study, to examine the environment- friendly pesticides, effects of three plant
essential oils from the families Mentha longifolia L., Thymus daenensis Celak (Lamiaceae),
and Artemisia aucheri Boiss (Asteraceae) compared to dichlorvos (DDVP®as a positive
control) an organophosphate insecticide were studied. Antioxidant enzymes, including:
superoxide dismutase (SOD), catalase (CAT), and lipid peroxidation marker on the fourth
instar larvae of S. cerealella after 24 hours were examined. The essential oils were prepared
using the water distillation method. Essential oils were used in five concentrations and three
replications. The concentration was selected based on the primary experiment for each
essential oil. Insects were exposed to fumigant toxicity of the essential oils and insecticide in
laboratory conditions (25+1 °C, 70£5% in 12 hr light/12 hr dark).
Results
The results showed that LCso for the essential oils of M. longifolia, T. daenensis, and A.
aucheri were recorded 0.04, 0.68 and 6.47 pL/Lair, respectively. The highest mortality rate
increased with high concentrations (0.09, 3 and 9 pL/Lair) of M. longifolia, T. daenensis and
A. aucheri essential oil were 84, 80.67, and 77.33 %, respectively after 24h. Enzymatic activity
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increased with essential oil high concentrations. Data indicated a significant increase in the
activity of catalase, superoxide dismutase enzymes and the concentration of malondialdehyde
as peroxidation lipid indicator in treated larvae with essential oils of M. longifolia, T.
daenensis and A. aucheri compared with the untreated (negative control), and DDVP®
(positive control) on treated 4" instar larvae of S. cerealella after 24h.

Conclusion

It seems that different essential oils of M. longifolia, T. daenensis and A. aucheri with the
effect on the enzymatic activities of antioxidants, including catalase, superoxide dismutase
enzymes and malondialdehyde as lipid peroxidation indicator of the fourth instar larvae of S.
cerealella via the disruption of physiological processes and survival. Regarding the existence
of different aromatic plants in Iran, we can use the species with higher toxicity that would be
more economical to produce the botanical insecticides and use in the integrated pest
management programs for this pest control.
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