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Figure 1. Petri dishes containing Monosteira alticarinata
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Table 1. Initial formulations tested for bioassays on adult Monosteira alticarinata
No. Formulation Concentration (%)
1 pepper extract (30%) + garlic oil (10%) 5-10-20
2 peppermint essential oil (10%) + geranium essential oil (10%) 5
3 clove essential oil (30%) 10
4 neem oil (5%) + thyme essential oil (5%) 5
5 neem oil (5%) + thyme essential oil (5%) + potassium soap (50%) 0.1-0.25-0.5-1-2-10
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Figure 2. Schematic view of plant-based pesticide production stages
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Figure 3. Means comparison of different concentrations efficiency of neem oil (5%) + thyme essential oil (5%0) +
potassium soap (50%) formulation with positive control (deltamethrin 0.1%) and negative control (distilled water)
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Table 2. ANOVA of different levels of neem oil (5%0)+thyme essential oil (5%)+potassium soap (50%6)
formulation and fenitrothion insecticide on mature Monosteira alticarinata at different times after spraying these
treatments in field experiments

Mean squares

\S/gl;ir;?oo: df before 24 hours after 48 hours 72 hours after one week
spray spray after spray spray after spray two weeks after spray
block 5 25.66ns 18.21ns 29.10ns 20.37ns 67.01ns 6.83ns
treatment 4 19.45ns 41.63** 90.36* 125.11** 77.63ns 55.36ns
error 20 19.21 61.7 25.36 18.75 29.71 28.56

In each column, ns, * and ** indicate non-significance and significance at 5 and 1% probability levels, respectively.
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Table 3. Means comparison of different levels of neem oil (5%)+thyme essential oil (5%)+potassium soap (50%o)
formulation and fenitrothion insecticide effects on mature Monosteira alticarinata at different times after
spraying these treatments in field experiments

24 hours after

48 hours after 72 hours after

Pesticide Concentration spray spray spray
control - 5.83a 9.66 a 11.83a
. . 0.5% 6.83 a 8.83a 10.66 a
neem oil (5%)+thyme essential
oil (5%)+potassium soap 1% 5.83a 9.00a 7.66 ab
(50%) formulation
2% 5.00 a 5.66 a 5.00 bc
fenitrothion 0.003 0.16 b 0.33b 0.50c

In each column, means followed by the same letter are not significantly different at 5% probability level (LSD test).
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Table 4. Effects of neem oil (5%0)+thyme essential oil (5%)+potassium soap (50%) formulation and fenitrothion on Monosteira alticarinata in field experiments according
to Henderson and Tilton's formula

24 hours after spray 48 hours after spray 72 hours after spray One week after spray Two weeks after spray
2 § 2 § 1] % [%2) § n %
Pesticide Concentration S 2 = s 2 = s £z = < 2 = < 2 =
¢ &£ E ¢ B B ¢ & E ¢ B E ¢ E
z % z % z % z % z %
= = = = p
Control percentage
”eemt;’” (5%) 0.5% 8.45 0 0 0 0 0 26.57 0 16.98 0 0 0 0 0 0
+ thyme
essential oil 1% 49.18 0 40.26 50.78 0 40.54 41.77 22.87 40.60 23.87 0 12.06 0 0 0
(5%) +
potassium
soap (50%) 2% 33.63 0 27.43 47.21 10.27 43.99 57.41 35.33 56.24 27.14 0 21.97 47.82 14.29 45.15
formulation

fenitrothion 0.003 99.28 95.88 98.80 100.00 95.03 99.01 99.39 93.91 98.22 93.55 77.38 90.90 56.72 0 37.76
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Abstract

South Khorasan province is considered as the largest producer of jujube (Ziziphus jujuba
Mill.) in Iran and the lives of a significant part of the locals depend on this product. The spread
of jujube pest Monosteira alticarinata Ghauri in recent years, in addition to reducing the crop
production, has threatened the health of jujube consumers due to the widespread use of chemical
pesticides to control this insect at harvest time. Therefore, the possibility of controlling this pest
with formulations of some medicinal plants extracts and essential oils was investigated for the
first time in this study. In the laboratory phase, the formulations included Capsicum annuum L.
extract (30%)+Allium sativum L. oil (10%), Mentha piperita L. essential oil
(10%)+Pelargonium graveolens L Hér. essential oil (10%), Syzygium aromaticum L. essential
oil (30%), Azadirachta indica A. Juss. oil (5%)+Thymus vulgaris L. essential oil (5%), and A.
indica oil (5%)+Th. vulgaris essential oil (5%)+potassium soap (50%) with deltamethrin (0.1%)
and water as positive and negative controls, respectively were assayed in bioassay test. The
results showed the high efficiency of the 5™formulation, which after four hours with a
concentration of 2% caused 100% death of the pest and placed in the same statistical group with
deltamethrin (92.5% efficiency in killing the pest). The results of Polo Plus software showed
LCsat a concentration of 0.91% of 5™formulation. The results of field data analysis showed the
relative controlling potential of the formulation used in the field surveys, so that after 24, 48,
and 72 hours, the insect control percentage at a concentration of 2% of this formulation was
27.43, 43.99, and 56.24%, respectively. These results showed that the fifth herbal formulation
(2%) had a good ability to control M. alticarinata and could be used as an alternative to
common chemical pesticides after official registration.

Keywords: Monosteira alticarinata Ghauri, medicinal plants, lethal effect, Probit analysis,
LCs.



