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ABSTRACT

The current study carried out to evaluate the effect of three pesticides (Biokiller2, Techno oil and
Everken 1.8% EC) against Tetranychus urticae. The study carried out in tow regions (Al-Gharbia and Kafr EI-
Sheikh) in two governorates in Egypt during two seasons (2022 — 2023). Results cleared that, in the first season
Techno oil achieved the highest reduction after 10 days of application with 100% followed by Biokiller2 with
98.4% reduction in Kafr EI-Sheikh. Similarly, in Al-Gharbia region Techno oil had the strongest effect with
100% reduction followed by Biokiller2 with 98.8% at the same time. During the second season after 10 days of
exposure, Biokiller2 had the strongest effect with 96.7% reduction in Kafr EI-Sheikh region while in Al-Garbia
region techno oil had the strongest effect with 100% reduction followed by Biokiller2 with 99.7%.
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INTRODUCTION

The two-spotted spider mite Tetranychus urticae is
one of the most important agricultural pests, not only
because its damage but also because of its wide host range
(Migeon et al., 2010). T. urticae infects many crops such as
soybeans, cotton, vegetables, legumes and other important
crops (Gallo et al. 2002). (Van Leeuwen et al. 2015)
reported that T. urticae is a very dangerous pest of cucumber
and more than 200 other plants such as eggplant, pepper,
tomato rose and carnation. Two-spotted mites regularly feed
on mesophyll cells of the underside of leaves, which is a way
of UV rays (Ohtsuka & Osakabe, 2009; Bensoussan et al.
2016). Therefore, the mites cause mechanical damage in the
form of the cells. Damaged organ is dull in color and
becomes darker regarding to the increasing of numbers of
necrotic cells. In addition, food intake affects the cell
contents, as a result of lower concentrations of nitrogen,
phosphorus and protein. Cell Physiology, reducing
photosynthesis and injecting phytotoxic  chemicals
substances thereby reducing yields (Johnson & Lyon 1991).
If there were more than 90 adults of mites on one plant
leaves, the mites may cause severe economic losses during
harvest (Assis et al. 2018).

Green pesticides which extracted from plants
increasingly popular, Plant extracts are considered safer than
synthetic pesticides. Examples formulas which include
jojoba oil, black cumin oil, and citric acid, these compounds
are classified as phytochemicals. Jojoba oil at different
temperatures has a good miticidal effect on mite mortality of
adult female of two-spotted (Isman 2006 and 2007).

Entomopathogenic fungi (EPF) such as Beauveria
bassiana are widely used to control two-spotted spider mites
(Chandler et al., 2005; Mianania et al. 2008; Zhang et al.,
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2018). Interestingly, fungal infection not only causes death
of H. urticulae female all time but also significantly reduces
the fertility of surviving individuals (Shi and Feng, 2009).
Entomopathogenic fungi evolved to kill arthropods (insects,
ticks, and mites).

The use of bacteria to control the T. urticae is one of
the research areas to develop an effective method for the
control of the two-spotted spider mite.

Chandler et al., 2005 and Marcic, 2012studied the
effect of B. bassiana on two-spots spider and observed that
the effect was reducing the damage of two-spotted spider
mites on tomato plants and reduced the number of adults.
Based on the use of fungal fermentation products:
mirabamectin and abamectin, these compounds are
produced by soil fungi of the actinomycete group:
Streptomyces  hygroscopicus  subsp.  aureolacrimosus
(Jensen) and Streptomyces avermitilis. Abamectin is a
commercially product using widely for controlling of two-
spotted spider mites in many varieties of vegetables, fruits,
and ornamental plant species. In recent years, resistance to
the chemical substances has been observed in populations of
two-spotted spider mites all over the world (Monteiro et al.,
2015; Memarizadeh et al., 2013; llias et al., 2017; Xu, et al.,
2018; Diaz-Arias, 2019). Resistance to abamectin and cross-
resistance to both substances has been observed in European
(Herron et al., 2021). The objectives of the current study
were to investigate the effect of some acaricide on
populations of T. urticae on V. odotata plant productivity.

MATERIALS AND METHODS

Tested plant
Violet

The experiment was conducted at Kafr El-Sheikh
governorate region (31°11' 26.5' N 31° 03' 18.3' E) and Al-


http://www.jppp.journals.ekb.eg/
http://www.jppp.journals.ekb.eg/
mailto:ahmedabouelatta2@gmail.com

Fatma M. A. Khalil et al.

Gharbia governorate region (30° 59' 23.6" N 30°53' 18.6" E)
with the Viola odorata violet variety as susceptible to
Tetranychus urticae Koch. An area of about 4200 m? was
divided into 16 plots, arranged in complete randomized
block design, with 4 replicates. Seedlings of V. odorata
variety were sown on 15" of November 2022. This variety
of violet can stay in the same field for several years, farmers
in Egypt used to keep the same plants in the field for 3 -5
years and take four cuts every year. The first cut at the end of
May, second cut at the end of July, the third cut at the end of
October and the fourth cut at December. Farmers in Egypt
used to plant corn as an intercrop of violet to give shadow
and protect violet from the high temperature in summer. All
agricultural practices were followed with the exception of
pesticides, rather than the insecticides tested.

Pesticides

The field recommended rates of the following
insecticides were used against T. urticae using a commercial
formulation of each. Bio killer2 (Beauveria bassiana), Techno
oil (plant extracts) and Everken (Abamectin 1.8 EC). All the
tested compounds were performed on recommended time,
Bio Killer2 and Techno oil had been sprayed one hour before
sun set while Everken 1.8% had been sprayed at midday, and
the check plots were sprayed with only water. Knapsack
sprayer (20 L volume) was used.

Sampling

Counted T. urticae on 20 violet plants per replicate
were selected randomly one, three, seven, and ten days after
spraying.

The percentage reduction of T. urticae population for
all treatments in the two growing seasons, were calculated
using Henderson and Tilton’s formula (1955) as follows:

No.in checkbefore  No.in treated after

Reduction (1) =1~ No.in check after >(l\Io.intrea‘[eclbefore :
Statistical analysis

Statistical analysis was performed using one-way
ANOVA. The means were compared using Duncan's
Multiple Range Test (Duncan, 1955) at a 5% probability
level. All analyses were conducted by “SPSS” computer

software package version 23.

RESULTS AND DISCUSSION

Results
Kafr El-Shikh region

Data in Table (1) showed the effect of the
acaricides Bio  killer2, Techno oil, and Everken 1.8%
achieved reduction after 24 h of treatment with 46.7, 72.5%,
and 77.6%, respectively. There were significant differences
between the treatments. Techno oil had the strongest effect
after 10 days of treatment with the highest percentage of
reduction 100%. On the other hand, during the second
season, same acaricides (Bio killer2, Techno oil,
and Everken 1.8%) acheived a reduction of 84.6%, 51%,
and 89.5% after 24 h of spraying, respectively. After 10 days
of spraying Biokiller2 achieved the highest reduction with
96.7% and there were significant differences between
treatments in the second season Table (2). The overall
average reduction during the first season against T. urticae
population was 78.7, 86.1 and 80.5% by Bio killer2, Techno
oil, and Everken 1.8%, respectively. While overall average
reduction for the second season against T. urticae population
was 84.3, 55 and 89.9% by Bio Kkiller2, Techno oil,
and Everken 1.8% respectively, Fig. (1).
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Fig. 1. Overall mean reduction of Tetranychus urticae on
violet during two seasons in Kafr EI -Sheikh.

Table 1. Effect of some insecticide on populations of Tetranychus urticae on violet during 2022 season

After 24 hours 3days 7 days 10 days
L — o= c c
g % % g’ < c c c g g 2
S g M-S, = 5] c 2 c 2 c 2 = = 3 °
g g §& & 8 & 5s & 8 & g = §8°
s £ £% = 3 = 3 = 3 = 3 g 22
) 04 14 Y o @] oo
Biokiller2 33.60 15.2b 46.7 6.56b 78.3 2.04b 915 0.55b 98.4 6.09b 78.7
Kafr El - Technooil 1.20 0.18d 725 0.18d 834 0.10b 88.3 0.00c 100 0.12¢c 86.1
Shikh Abamectin 1311  2.38c 77.6 3.14c 774 2.00b 73.2 0.79b 939  2.08hc 80.5
control 19.89 16.86a - 17.88a - 14.05a - 19.58a - 17.09a -
Mean +SE - 8.66+1.91 - 6.94+1.74 - 454+1.71 - 5.23+2.15 - 6.35+1.87 -
F - 228.97 - 386.29 - 9.24 - 7615.06 - 18.49 -
P - 0.001 - 0.001 - 0.002 - 0.001 - 0.001 -
Biokiller2 11.95 2.06b 84.6 1.19hc 91.8 0.09c 99.4 0.04c 99.8 0.85b 93.9
Al-Gharbia Technooil 1.54 0.84b 51 0.92¢ 50.6 0.11c 94.2 0.00c 100 0.47b 739
Abamectin  6.89 0.88b 89.0 2.32b 722 1.34b 84.1 0.52b 93.9 1.27b 84.8
Control 7.62 8.49a - 9.21a - 9.31a - 9.46a - 9.12a -
Mean +SE - 3.07+0.84 - 3.41+0.89 - 2.71+1.00 - 251+1.04 -  292+0.94 -
F - 80.49 - 97.49 - 226.89 - 878.29 - 140.01 -
P - 0.001 - 0.001 - 0.001 - 0.001 - 0.001 -
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Al-Gharbia data in Table (1) showed the effect of
the pesticides Bio killer2, Techno oil, and Everken 1.8%
After 24 h of spraying all tested components achieved
reduction percentages of 84.6, 51%, and 89.0%,
respectively. There were significant differences between
treatments. The highest percentage of reduction of T.
urticae population was recorded by Techno oil after 10
days with 100% for the first season. On the other hand, in
the second season, pesticides caused a reduction of T.
urticae population 24 hours after spraying by 82.7%, 79%,

and 73%, respectively. The highest reduction percentage
was 100% by Techno oil 10 days after spraying, and there
were significant differences between the treatments in the
second season Table (2). The overall average reduction
against T. urticae population was 93.9, 73.9 and 84.8% by
Bio killer2, Techno oil, and Everken 1.8%, respectively in
the first season. While the overall average reduction in T.
urticae population was 92.5, 90.9 and 80.1% by Bio
killer2, Techno oil, and Everken 1.8%, respectively in the
second season Fig. (2).

Table 2. Effect of some insecticide on populations of Tetranychus urticae on violet during 2023 season

After 24 hours 3 days 7 days 10 days
g o 5 5§ &S
- D [5) D .=
s 2 @< S S S S E E£B
E g ©TF § B¢ § Be § Be § Be 3= 388
g D 85 5} S 5} S o D =N D S o o g &J
3 £ S o = S = S = g = 3 S g
©) o 14 [vd x 6 O°5
Biokillerz 1761 6.13b 64.3 2.21bc 87.2 2.05b 89 0.73c 96.7 2.78b 84.3
Kafr ElI - Technooil 121 1.79c 46 1.59¢ 52 1.83b 66 3.36b 56 2.14b 55
Shikh Abamectin  11.11  2.43c 77.6 2.54b 97.7 1.26b 89.3 0.64c 95.3 1.72b 89.9
Control 2085 20.3la - 20.37a - 22.04a - 25.53a - 22.06a -
Mean +SE - 767£194 - 6.67+2.04b - 6.79+2.30 - 7.57+2.74 - 7.18+2.25 -
F - 456.85 - 1171.67 - 681.77 - 1466.61 - 122.06 -
P - 0.001 - 0.001 - 0.001 - 0.001 - 0.001 -
Bio killer2  9.70 2.06b 82.7 1.19bc 884  0.09%c 993 0.04bc 99.7 0.85bc 92.5
Al-Gharbia Technooil 171 0.44c 79 0.23c 87.3 0.06¢c 97.1 0.00c 100 0.18c 90.9
Abamectin  6.45 2.13b 73 1.80b 735 1.52b 80.3 0.50b 935 1.49b 80.1
Control 7.26 8.86a - 7.64a - 8.66a - 8.57a - 8.43a -
Mean +SE - 3374085 - 2.71+0.766 - 2.58+0.93 - 2.27+0.94 - 2.74+0.87 -
F - 72.30 - 81.60 - 233.07 - 765.25 - 133.19 -
P - 0.001 - 0.001 - 0.001 - 0.001 - 0.001 -
For the second season in Kafr El-Sheikh Biokiller2
m2022 12023 was the strongest compounds with 96.7% reduction after 10
C 100 - days of treatment. While in Al-Gharbia governorate region
£ 90 techno oil was the best after 10 days of exposure with 100%
% 80 reduction, while overall reduction Biokiller2 achieved the
FE‘ 70 highest reduction with 92.5%.
£ ¥ gg ] In agreement with current study, Sayed-Talebi, 2014
£ a0 studied the effect of B. bassiana against T. urticae on
3 30 cucumber as a host plant on all stages and found that, it has a
g 20 1 mortality effect and also effected on reduction. Yucil, 2021
o reported that, the two isolates of B. bassiana (BGF14 and
ey . , BCA32) had potentials on T. urticae population and can be
Bio killer2 Temm‘ oil Abamectin recommended as promising bio control agent in controlling
Insectide of T. urticae. (Canassa et al., 2020) suggested that, tested B.

Fig. 2. Overall mean reduction of Tetranychus urticae on
violet during two seasons in Al-Gharbia.

Discussion

Results obtained from current study cleared that, all
tested compounds had acaricidal activity against
Tetranychus urticae during two seasons. Biokiller2 is
biological acaricide which consist of (Beauveria bassiana)
fungi achieved the highest reduction after 24 h of spraying,
while after 10 days of treatment techno oil was the strongest
component with 100% reduction in Kafr EI-Sheikh region
during the first season. In Al-Gharbia Governorate region
Biokiller2 was the strongest component after 24 h of
exposure with 11.95% reduction, while after 10 days of
exposure techno oil was the strongest component with 100%
reduction. Overall reduction Biokiller2 was the strongest
component with 93.3% reduction.

bassiana may be used as root inoculants of strawberries to
protect against foliar pests, spider mites and also against
pathogenic fungi without harming naturally predatory mites.
evaluated the virulence of 6 Jordanian isolates in addition to
a commercial isolate of B. bassiana either alone or
combined with sub-lethal doses of plant essential oils for
effective mite control in laboratory against two spotted
spider mite to identify the most virulent isolates and the most
potent oils before their combined application. They also
found that combining pine oil or rosemary oil with B.
bassiana always resulted a higher mortality than either each
one alone. They reported that, the mortality from the
combined application of B. bassiana with pine oil was 87%.
They indicated that B. bassiana can be used with sub-lethal
doses of pine or rosemary oils for effective and sustainable
control of the two spotted spider mite. They also reported
that, reduction in acaricidal applications would bring about
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the benefits of decreased resistance development, human
health hazards and environmental contamination.

Abouelatta et al. (2022) studied the effect of techno
oil against some stored product insects and found that techno
oil has insecticidal activities. Also in agreement with this
study techno oil is an effective vegetable oil such as
acaricide and pesticide (Esmail et al., 2020). It is also a non-
ionic surfactant bio activator, as water source extracted from
a plant source used for agricultural and chemical purposes.
Techno oil eliminates fungi such as chitin; waxes (paraffin).
Techno oil is a product that contains glutamic acid (El-
Khaiat et al., 2016). Esmail et al., (2020) tested the
effectiveness of Techno oil against Bemisia tabaci in potato
specie Hatma in Qaha, Qalubiya Governorate in autumn
2017 and recorded the death after 14 days later. They also
found that, Techno oil mortality rate after 14 days was
67.9%. They also studied the effect on fertility and recorded
100% reduction in Bemisia tabaci on potatoes. In the same
field a study of the impact of Techno oil on T. urticae also
recorded that after 14 days Techno oil mortality rate was
65.97% and 100 % reduction. Also in agreement with
current study vegetable oil includes oils extracted from plant
seeds, leaves, stems or flowers contain fatty acids and other
lipids. Other common fatty acids in vegetable oils are
palmitic, steric, linoleic and olec acid. They used in food and
feed products (Esmail et al., 2020). Many vegetable oils are
approved from EPA regulations and some are sold for
natural production (Carlos et al., 2006).

Finally, regarding to current study biological control
and green acaricides can be used as an efficient alternatives
of chemical acaricides.

ACKNOWLEDGEMENT

The authors extend their appreciation to the
Deanship of Hashem Brothers for Essential Oils and
Aromatic Products (69 Abd EI-Monem Riad St. Giza,

Egypt)
REFERENCES

Abouelatta AM, EL-Talpanty DM, Alkot WM. 2022.
Repellent and contact activities of Techno oil and
Berna star against Tribolium castaneum (Herbst) and
Rhyzopertha dominica (F.). AMA, Agricultural
Mechanization in Asia, Africa & Latin America
(ISSN 0084-5841) 53 (09), 9695 — 9705.

Assis, C. P., Gondim Jr, M. G., & Siqueira, H. A. (2018).
Synergism to acaricides in resistant Neoseiulus
californicus (Acari: Phytoseiidae), a predator of
Tetranychus urticae (Acari: Tetranychidae). Crop
protection, 106, 139-145.

Bensoussan, N, Santamaria, ME, Zhurov, V, Diaz I, Grbi¢
M, Grbi¢, V. 2016. Plant-herbivore interaction:
dissection of the cellular pattern of Tetranychus
urticae feeding on the host plant. Frontiers in Plant
Science, 7, 1105.

Canassa, F, Esteca, FCN, Moral, RA et al.,2020. Root
inoculation of strawberry with the entomopathogenic
fungi Metarhizium robertsii and Beauveria bassiana
reduces incidence of the two-spotted spider mite and
selected insect pests and plant diseases in the field. J
Pest Sci 93, 261-274. https://doi. org/ 10.1007/
510340-019-01147-z.

Carlos EB, Scott L, Bradley M. 2006. Using Oils as
Pesticides, Texas A&M Afrilife Extension, E-419,
11-16.

Chandler, D, Davidson, G, Jacobson, RJ. 2005. Laboratory
and glasshouse evaluation of entomopathogenic
fungi against  the  two-spotted  spider
mite, Tetranychus urticae (Acari: Tetranychidae), on
tomato, Lycopersicon esculentum. Biocontrol  Sci.
Technol. 151, 37-54. [Google Scholar] [CrossRef].

Chandler, D, Davidson, G, Jacobson, RJ. 2005. Laboratory
and glasshouse evaluation of entomopathogenic
fungi against the two-spotted spider mite,
Tetranychus urticae (Acari: Tetranychidae), on
tomato,  Lycopersicon esculentum.  Biocontrol
Science and Technology 15 (1): 37-54. DOI: https://
doi.org/10.1080/09583150410001720617.

Diaz-Arias, KV, Rodriguez-Maciel, JC, Lagunes-Tejeda, A,
Aguilar-Medel, S, Tejeda-Reyes, MA, Silva-
Aguayo, G. 2019. Resistance to Abamectin in Field
Population of Tetranychus urticae Koch (Acari:
Tetranychidae) associated with cut rose from State of
Mexico, Mexico. Fla. Entomol. 102, 428-430.
[Google Scholar] [CrossRef][Green Version].

El-Khiat ZK, El-Sayed W, Abdel-Megeed MI, Farg EM.
2016. The Effectiveness of Adjuvants on Different
Formulations of Lambda-Cyhalothrin against Cotton
Leaf Worm. Middle East J. Appl. Sci., 6(3): 541-
552, 2016 ISSN 2077-4613.

Esmail S, EL-Refai SA, Baiomy F. 2020. Efficiency of
certain insecticides and bio-products against Bemisia
tabaci (genn.) and Tetranychus urticae koch on
potato plants under field conditions at Qalubia
governrat, Egypt. Arab Univ. j. Agric. Sci., Ain
Shams Univ., Cairo, Egypt, 82(2), 617-624. Website:
http://ajs.journals.ekb.eg.

Gallo, D, Nakano O, Silveira Neto, S, Carvalho, RL, Batista,
Gd, Berti Filho, E, Vendramim, J. 2002. Manual de
entomologia agricola: Agrondmica Ceres Sao Paulo.

llias, A, Vassiliou, VA, Vontas, J, Tsagkarakou, A. 2017.
Molecular diagnostics for detecting pyrethroid and
abamectin resistance mutations in Tetranychus
urticae. Pestic.  Biochem.  Physiol, 135, 9-14.
[Google Scholar] [CrossRef].

Isman, MB, Machial, CM, Miresmailli, S, Bainard, LD.
2007. Essential oil- based pesticides: New insights
from old chemistry. Pesticide chemistry: Crop
protection, public health, environmental safety, 201-
2009. https://doi.org/10.1002/9783527611249.ch21.

Isman, MB. 2006. Botanical insecticides, deterrents, and
repellents in modern agriculture and an increasingly
regulated world. Annu Rev Entomol, 51, 45-66.
https:// doi. org/ 10.1146/ annurev. ento. 51.110104.
151146.

Johnson, W. T., & Lyon, H. H. (1988). Insects that feed on
trees and shrubs (No. Ed. 2). Comstock Publishing
Associates.

Maniania, NK, Bugeme, DM, Wekesa, VW, Delalibera, 1,
Knapp, M. 2008. Role of entomopathogenic fungi in
the control of Tetranychus evansi and Tetranychus
urticae (Acari: Tetranychidae), pests of horticultural
crops. Experimental and Applied Acarology 46: 259—
274. DOI: https://doi.org/10.1007/s10493-008-9180-8.

112


https://scholar.google.com/scholar_lookup?title=Laboratory+and+glasshouse+evaluation+of+entomopathogenic+fungi+against+the+two-spotted+spider+mite,+Tetranychus+urticae+(Acari:+Tetranychidae),+on+tomato,+Lycopersicon+esculentum&author=Chandler,+D.&author=Davidson,+G.&author=Jacobson,+R.J.&publication_year=2005&journal=Biocontrol+Sci.+Technol.&volume=151&pages=37%E2%80%9354&doi=10.1080/09583150410001720617
https://doi.org/10.1080/09583150410001720617
https://scholar.google.com/scholar_lookup?title=Resistance+to+Abamectin+in+Field+Population+Of+Tetranychus+urticae+Koch+(Acari:+Tetranychidae)+associated+with+cut+rose+from+State+of+Mexico,+Mexico&author=D%C3%ADaz-Arias,+K.V.&author=Rodr%C3%ADguez-Maciel,+J.C.&author=Lagunes-Tejeda,+%C3%81.&author=Aguilar-Medel,+S.&author=Tejeda-Reyes,+M.A.&author=Silva-Aguayo,+G.&publication_year=2019&journal=Fla.+Entomol.&volume=102&pages=428%E2%80%93430&doi=10.1653/024.102.0222
https://doi.org/10.1653/024.102.0222
https://bioone.org/journals/Florida-Entomologist/volume-102/issue-2/024.102.0222/Resistance-to-Abamectin-in-Field-Population-of-Tetranychus-urticae-Koch/10.1653/024.102.0222.pdf
http://ajs.journals.ekb.eg/
https://scholar.google.com/scholar_lookup?title=Molecular+diagnostics+for+detecting+pyrethroid+and+abamectin+resistance+mutations+in+Tetranychus+urticae&author=Ilias,+A.&author=Vassiliou,+V.A.&author=Vontas,+J.&author=Tsagkarakou,+A.&publication_year=2017&journal=Pestic.+Biochem.+Physiol.&volume=135&pages=9%E2%80%9314&doi=10.1016/j.pestbp.2016.07.004
https://doi.org/10.1016/j.pestbp.2016.07.004
https://doi.org/10.1002/9783527611249.ch21
https://doi.org/10.1007/s10493-008-9180-8

J. of Plant Protection and Pathology, Mansoura Univ., Vol. 15 (3), March, 2024

Marcic, D. 2012. Acaricides in modern management of
plant-feeding mites.J. Pest Sci. 85, 395-408.
[Google Scholar] [CrossRef].

Memarizadeh, N, Gha damyari, M, Zamani, P, Sajedi, RH.
2013. Resistance mechanisms to abamectin in
Iranian populations of the two-spotted spider mite,
Tetranychus urticae Koch (Acari: Tetranychidae).
Acarologia, 53, 235-246. [Google Scholar]
[CrossRef]

Migeon, A, Nouguier, E, Dorkeld, F. 2010. Spider Mites
Web: a comprehensive database for the
Tetranychidae. Trends in acarology, 557 560.
https://doi.org/10.1007/978-90-481-9837-5_96.

Monteiro, VB, Gondim, MGC, Jr, Oliveira, JE, Siqueira,
HAA, Sousa, JM. 2015. Monitoring Tetranychus
urticae Koch (Acari: Tetranychidae) resistance to
abamectin in vineyards in the Lower Middle S&o
Francisco Valley. Crop Prot. 2015,69, 90-96.
[Google Scholar] [CrossRef][Green Version].

Ohtsuka, K, Osakabe, M. 2009. Deleterious Effects of UV-B
Radiation on Herbivorous Spider Mites: They Can
Avoid It by Remaining on Lower Leaf Surfaces.
Environmental entomology, 38(3),920-930
https://doi.org/10.1603/022.038.0346.

Seyed-Talebi, FS., Kheradmand, K, Talaei-Hassanloui, R et
al.  2014.Synergistic  effect  of Beauveria
bassiana and spirodiclofen on the two-spotted spider
mite (Tetranychus urticae) . Phytoparasitica 42, 405
412. https://doi.org/10.1007/s12600-013-0377-y.

Shi, WB, Feng, MG. 2009. Effect of fungal infection on
reproductive  potential and survival time of
Tetranychus  urticae  (Acari:  Tetranychidae).
Experimental and Applied Acarology 48 (3): 229-
237. DOI: https://doi.org/10.1007/s10493-009-9238-
2.

Van, Leeuwen T, Tirry, L, Yamamoto, A, Nauen, R,
Dermauw, W. 2015. The economic importance of
acaricides in the control of phytophagous mites and
an update on recent acaricide mode of action
research. Pesticide Biochemistry and Physiology
121: 12-21. DOI; https://doi.org/10.1016/j. pestbp.
2014.12.009.

Xu, D, He, Y, Zhang, Y, Xie, W, Wu, Q, Wang, S. 2018.
Status of pesticide resistance and associated mutations
in the two-spotted spider mite, Tetranychus urticae, in
China. Pestic. Biochem. Physiol. 150, 89-96. [Google
Scholar] [CrossRef].

Yucel, C. 2021. Effects of local isolates of Beauveria
bassiana (Balsamo) Vuillemin on the two-spotted
spider mite, Tetranychus urticae (Koch) (Acari:
Tetranychidae). Egypt J Biol Pest Control 31, 63.
https://doi.org/10.1186/s41938-021-00409-2.

Zhang, X, Guo, JJ, Zou, X, Jin, DCh. 2018. Pathogenic
differences of the entomopathogenic fungus Isaria
cateniannulata to the spider mite Tetranychus
urticae (Trombidiformes: Tetranychidae) and its
predator ~ Euseius  nicholsi  (Mesostigmata:
Phytoseiidae). Experimental and Applied Acarology
75: 69-84. DOI: https://doi.org/10.1007/s10493-018
0247-x.

Viola gedldl cly e Tetranychus urticae (sea¥) cigiall) i claall (g Adeld il

odorata

4 hallae avadd g3claa teaadis 2Uan) gif daa) dasa daa) S (el dasa dakald

3 grd) Ay o) AS0al) — gl — paudf - e o o sl i AV 5 glell IS A ) Rl
e L B3 5800 ) sl 5 o gonl T i A A48 5 gy dgma— i) Cundl S50 2
e — Ly gl AnBS) i — L A8 5 g dgma— e )3l a8 5 3
emn— L Jia Jaualae I and— il A8 5 g dgme — Aol )0 Cigad) S e 4

oadlall

ke Al eyl Tetranychus urticae sesY) &Sl 2 (Everken 1.8% EC s Techno Oil «Biokiller2) < 336 1 auid 4l » <y sl

s ol 10 3 Jol 8 it el gl 5 i ) anssal) (b 4l i) o) (2023 — 2022) Cnamsso A (sl 58 53y jal) e B ilailaay (3halia

O (3 %698.8 A Biokiller2 4 %100 (i Ay (5 &1 30 ol 560 S Ay jal) ddailae S L sl S 894984 (mia sy BiioKiller2 4k %100

sl S0 S G jal) Alilae 8 L Gl i€ akaia 89496, 7 danll 3 (bt Aoy (s £Y) L33 BioKiller2 3 S éldaall (e olf 10 3n5 (A s sall DI 851
9%99.7 & Biokiller2 4 %100 o=és Ay il (5 4

113


https://scholar.google.com/scholar_lookup?title=Acaricides+in+modern+management+of+plant-feeding+mites&author=Marcic,+D.&publication_year=2012&journal=J.+Pest+Sci.&volume=85&pages=395%E2%80%93408&doi=10.1007/s10340-012-0442-1
https://doi.org/10.1007/s10340-012-0442-1
https://scholar.google.com/scholar_lookup?title=Resistance+mechanisms+to+abamectin+in+Iranian+populations+of+the+two-spotted+spider+mite,+Tetranychus+urticae+Koch+(Acari:+Tetranychidae)&author=Memarizadeh,+N.&author=Ghadamyari,+M.&author=Zamani,+P.&author=Sajedi,+R.H.&publication_year=2013&journal=Acarologia&volume=53&pages=235%E2%80%93246&doi=10.1051/acarologia/20132093
https://doi.org/10.1051/acarologia/20132093
https://doi.org/10.1007/978-90-481-9837-5_96
https://scholar.google.com/scholar_lookup?title=Monitoring+Tetranychus+urticae+Koch+(Acari:+Tetranychidae)+resistance+to+abamectin+in+vineyards+in+the+Lower+Middle+S%C3%A3o+Francisco+Valley&author=Monteiro,+V.B.&author=Gondim,+M.G.C.,+Jr.&author=Oliveira,+J.E.&author=Siqueira,+H.A.A.&author=Sousa,+J.M.&publication_year=2015&journal=Crop+Prot.&volume=69&pages=90%E2%80%9396&doi=10.1016/j.cropro.2014.12.012
https://doi.org/10.1016/j.cropro.2014.12.012
http://ainfo.cnptia.embrapa.br/digital/bitstream/item/116511/1/Eudes-cpatsa.pdf
https://doi.org/10.1603/022.038.0346
https://doi.org/10.1007/s10493-009-9238-2
https://doi.org/10.1007/s10493-009-9238-2
https://doi.org/10.1016/j
https://scholar.google.com/scholar_lookup?title=Status+of+pesticide+resistance+and+associated+mutations+in+the+two-spotted+spider+mite,+Tetranychus+urticae,+in+China&author=Xu,+D.&author=He,+Y.&author=Zhang,+Y.&author=Xie,+W.&author=Wu,+Q.&author=Wang,+S.&publication_year=2018&journal=Pestic.+Biochem.+Physiol.&volume=150&pages=89%E2%80%9396&doi=10.1016/j.pestbp.2018.07.008
https://scholar.google.com/scholar_lookup?title=Status+of+pesticide+resistance+and+associated+mutations+in+the+two-spotted+spider+mite,+Tetranychus+urticae,+in+China&author=Xu,+D.&author=He,+Y.&author=Zhang,+Y.&author=Xie,+W.&author=Wu,+Q.&author=Wang,+S.&publication_year=2018&journal=Pestic.+Biochem.+Physiol.&volume=150&pages=89%E2%80%9396&doi=10.1016/j.pestbp.2018.07.008
https://doi.org/10.1016/j.pestbp.2018.07.008
https://doi.org/10.1007/s10493-018%200247-x
https://doi.org/10.1007/s10493-018%200247-x

