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Abstract 

The two-spotted spider mite, T. urticae, is a significant global agricultural 
pest. It has become highly resistant to numerous pesticides and is incredibly 
polyphagous. Herein, five pesticides were tested for their ability to control T. urticae: 
sulfoxaflor + spinetoram, emamectin benzoate, thiamethoxam, spirodiclofen, and 
etoxazole in the Manfalout and Qusia districts in Assiut Governorate, Egypt during 
the 2021 and 2022 seasons. The results revealed that all pesticides were effective 
on T. urticae based on the mean reduction percentage (the ranges were 62.75%-
68.00%) during the 2021 season on cucumber plants in Manflout district. Further, 
the most potent pesticides in Qusia district were thiamethoxam, spirodiclofen, and 
emamectin benzoate and the mean reduction percentage were 63.39%, 58.31%, 
and 56.75%, respectively during the 2021 season. In 2022 season, the most toxic 
pesticides were thiamethoxam, etoxazole, and emamectin benzoate in Manflout 
district whereas, in Qusia district, the most powerful pesticides were spirodiclofen, 
etoxazole, and emamectin benzoate and the mean reduction percentage were 
60.00%, 57.67%, and 56.75%, respectively. The tested pesticides are an effective 
tool that can be used in integrated pest management (IPM) programs against T. 
urticae on cucumber. 
Keyword: Etoxazole، Emamectin benzoate. Field evaluation   ،  Spirodiclofen، Tetranychus 
urticae  

Introduction 
Polyphagous pests like the two-spotted spider, T. urticae, is considered 

seriously harm crops both in Egypt and worldwide (Abdel-Hamid and AbdAllah, 
2022; Zhang et al., 2022). Its host range includes more than 1100 plant species from 
140 economically significant families (Dermauw et al. 2013; Wang et al., 2023). 
Both adult and immature stages of these mites can feed on plants, causing 
mesenchymal collapse, defoliation, and bronzing of the leaves (İnak et al., 2019). 
Further, severe infection can also result in plant damage (Havasi et al., 2022; 
Nezhadakbarimahani et al., 2023). Farmers typically utilize conventional synthetic 
pesticides due to their quick-acting properties to manage the pest (Kumari et al., 
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2017). Furthermore, pesticide resistance frequently appears within two to three 
years of high reproductive capacity, haploid sex determination, fast growth rate, 
short generation time, and frequent usage of both acaricides and pesticides (İnak 
et al., 2022). 

Unfortunately, inadequate and improper application of pesticides can kill 
beneficial insects, increase the rate at which some pests reproduce, cause pesticide 
resistance, jeopardize human health, and eventually pollute the environment 
(Mavridis et al., 2022). 

In this regard, the efficacy of five pesticides i.e., sulfoxaflor+spinetoram, 
emamectin benzoate, thiamethoxam, spirodiclofen, and etoxazole, in controlling 
T. urticae was evaluated in Manfalout and Qusia districts, Assiut Governorate 
during the two successful seasons of 2021 and 2022. 
Materials and Methods 
Experimental outlay and field activities 

The study was executed at Manfalout and Qusia districts (north of Assiut city), 
during two successive seasons of 2021 and 2022 in Assiut Governorate to study the 
chemical control of the two-spotted spider mite, T. urticae inhabiting cucumber 
plants (variety of Barcoda) which cultivated at first half of February as spring 
season. Surface irrigation, fertilization and other practices were performed 
whenever it was necessary according to recommendations of the Ministry of 
Agriculture, Egypt in the commercial production of cucumber. 

The experimental design was completely randomized design with 4 replicates 
for each treatment (6 treatments included 5 pesticides + control) and each replicate 
consisted of 3 rows, each row was 3.5 m long and 1 m wide. The distance between 
plants was 30 cm with a total area of 10.5 m2/plot. 
Tested pesticides 

The tested pesticides were obtained from central pesticides laboratory (CPL) 
in Dokki, Giza, Egypt (Table 1). 
Table 1. The used pesticides and their rates of applications were as follows 
Trade Names and Formulations Active ingredient Rate of application / 

Fedd. 
XXpire 40% WG Sulfoxaflor+Spinetoram 120 g 
Speedo 5.7% WG Emamectin benzoate 80 g 
Actara 25% WG Thiamethoxam 80 g 
Concor 24% SC Spirodiclofen     30 cm3 
Baroque 20% SC Etoxazole     15 cm3 
 
 

Full coverage of the cucumber plants was secured using a knapsack sprayer 
fitted with one nozzle. The four replicates of the check treatment were sprayed with 
water only. 
Sampling and counting 

A sample of 10 leaves/plot was taken before executing spray program. 
Samples were taken early morning after 1, 3, 7, and 15 days and kept in 



Toxicological Evaluation of Certain Pesticides on… 

Assiut J. Agric. Sci. 55(3) 2024 (154-167)        157 

polyethylene bags until they were thoroughly investigated in the laboratory. Counts 
of the alive individuals of the two-spotted spider mite, T. urticae (nymph and adult) 
were made under stereomicroscopic microscopic of 40-100 magnification force. 
Samples were continually taken till the end of the season. The average numbers of 
alive of the two-spotted spider mite individuals/plant were used as a criterion to 
evaluate the effectiveness of the tested insecticides after the four abovementioned 
periods, comparing with the check treatment. The reduction percentages of the T. 
urticae individuals on the cucumber plants were calculated using Henderson and 
Tilton's formula (1955) as follow: 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 (%) = �1 −
𝑇𝑇𝑇𝑇 𝑥𝑥 𝐶𝐶𝐶𝐶
𝑇𝑇𝑇𝑇 𝑥𝑥 𝐶𝐶𝐶𝐶� 𝑥𝑥 100 

Where: 
Cb = Average numbers of alive of the two-spotted spider mite in control before spray. 
Ta= Average numbers of alive of the two-spotted spider mite in treatment plots after 
spray.  
Tb= average numbers of alive of the two-spotted spider mite in treatment plots before 
spray.  
Ca= A verage numbers of alive of the two-spotted spider mite in control after spray. 

Statistical analysis 
Data obtained were statistically analyzed using a completely randomized 

design with four replications. Means were compared according to Duncan’s 
Multiple Range test. 
Results and Discussions 

The effect of five pesticides (sulfoxaflor+ spinetoram, emamectin benzoate, 
thiamethoxam, spirodiclofen, and etoxazole) against T. urticae were evaluated. 
Reductions in percentages of numbers of T. urticae due to the application of tested 
pesticides in Manfalout district during season 2021 are shown in Table 2. In 
general, all selected pesticides were remarkably efficient based on the mean 
reduction percentage of 1, 3, 7, and 14 days after treatment in Manfalout 
district during 2021 season as followed: etoxazole (68.00%), spirodiclofen 
(66.38%), thiamethoxam (66.00%), emamectin benzoate (63.56%), and 
sulfoxaflor+spinetoram (62.75%). 

The findings showed that, when applied to cucumber plants in the Manflout 
district during the 2021 season, all pesticides were effective against T. urticae, with 
mean reduction percentages ranging from 62.75% to 68.00%. 

However, the obtained results indicated that etoxazole pesticide was the most 
effective one in reducing the number of the pest followed by thiamethoxam, 
spirodiclofen, emamectin benzoate, and sulfoxaflor+spinetoram, exhibiting 
34.50, 32.75, 31.00, 29.75, and 22.75% reduction at first spray during the 2021 
season on cucumber plants in Manflout district, respectively. 

However, after 3 days of treatment, the etoxazole was the most potent 
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pesticides followed by spirodiclofen, thiamethoxam, emamectin benzoate, and 
sulfoxaflor + spinetoram and the reduction percentages were 63.50, 60.25, 57.00, 
57.00, and 57.00%, respectively. Further, the order of the most toxic pesticide was 
changed after 7 days of treatment and thiamethoxam was the most toxic pesticides 
followed by etoxazole, spirodiclofen, sulfoxaflor+spinetoram, and emamectin 
benzoate and the reduction % was 84.75, 81.50, 81.25, 78.75, and 76.50%, 
respectively. Furthermore, after 14 days of treatment, spirodiclofen was the most 
potent pesticide followed by etoxazole, sulfoxaflor+spinetoram, emamectin 
benzoate, and thiamethoxam and the reduction percentages were 93.00, 92.50, 
92.50, 91.00, and 89.50%, respectively.  

Data in Table 3 illustrated the decrease in percentages of T. urticae 
infestation percentages that resulted from the use of pesticides, the effect of which 
appeared in the Qusia district during the 2021 season. Based on the mean reduction 
percentages of 1, 3, 7, and 14 days of treatment in the Qusia district during the 
2021 season. All of the selected pesticides were significantly more effective than 
the control group. These pesticides were: thiamethoxam (63.38%), spirodiclofen 
(58.31%), emamectin benzoate (56.75%), sulfoxaflor+spinetoram (55.31%) and 
etoxazole (52.94%). 

However, thiamethoxam, spirodiclofen, and emamectin benzoate were the 
most effective insecticides in Qusia district during the 2021 season, with mean 
reduction percentages of 63.39%, 58.31%, and 56.75%, respectively. 

Further, the results showed that the pesticide thiamethoxam was the most 
successful in reducing the infestation (43.00% reduction) with the following 
pesticides showing the greatest reductions at the first spray during the 2021 season 
on cucumber plants in the Qusia district: emamectin benzoate, spirodiclofen, 
etoxazole, and sulfoxaflor+spinetoram, with the reduction percentages of 38.75, 
31.25, 30.00, and 23.50%, respectively. After three days of treatment, however, 
thiamethoxam was continued the most effective one (66.75% reduction) followed 
by emamectin benzoate, spirodiclofen, etoxazole, and sulfoxaflor+spinetoram 
with reduction percentages of 55.25, 55.00, 52.00, and 52.00%, respectively. After 
7 days of treatment, the most hazardous pesticides were still the same, 
thiamethoxam was still the most potent one (72.25% reduction) followed by 
spirodiclofen, emamectin benzoate, sulfoxaflor+spinetoram, and etoxazole and the 
corresponding reduction percentages were 68.75, 66.25, 66.00, and 64.50%, 
respectively. Moreover, sulfoxaflor+spinetoram was the most effective pesticide 
after a 14-day of treatment (79.75% reduction); the reduction percentages were 
78.25, 71.50, 66.75, and 65.25%, respectively for etoxazole, 
sulfoxaflor+spinetoram, emamectin benzoate, and thiamethoxam.  
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Table 2. Reduction percentages of T. urticae on cucumber plants through four 
periods (days) by using different pesticides in Manfalout district, Assiut 
Governorate, during season 2021 

Pesticides 
Periods (days) 

Mean ± SD (2) 
1 3 7 14 

Sulfoxaflor+spinetoram 40% WG 22.75±12.95 d (1) 57.00±8.72 c 78.75±6.65 ab 92.50±3.87 a 62.75±28.29 A 
Emamectin benzoate 5.7% WG 29.75±6.29 d 57.00±7.87 c 76.50±6.14 b 91.00±4.00 a 63.56±24.35 A 

Thiamethoxam 25% WG 32.75±13.07 d 57.00±14.88 c 84.75±10.60 ab 89.50±7.33 ab 66.00±25.87 A 
Spirodiclofen 24% SC 31.00±3.56 d 60.25±5.97 c 81.25±10.21 ab 93.00±4.32 a 66.38±25.02 A 

Etoxazole 20% SC 34.50±11.85 d 63.50±7.37 c 81.50±9.04 ab 92.50±7.05 a 68.00±24.05 A 
Mean of period ±SD (3) 30.15±10.05 D 58.95±8.84 C 80.55±8.26 B 91.70±5.09 A  

(1) Means followed by the same small letter (s) do not significantly different at 0.05 level of probability. 
(2) Means followed by the same italic capital letter, within the same column, do not significantly different 

at 0.05 level of probability. 
(3) Means followed by the same capital letter, within the same row, do not significantly different at 0.05 

level of probability. 

Table 3. Reduction percentages of T. urticae on cucumber plants through four 
periods (days) by using different pesticides in Qusia district, Assiut 
Governorate, during season 2021 

Pesticides 
Periods (days)  

Mean ± SD (2) 1 3 7 14 
Sulfoxaflor+Spinetora m 40% WG 23.50±4.66 f  (1) 52.00±10.42 cd 66.00±10.95 abc 79.75±7.50 a 55.31±22.89AB 

Emamectin benzoate 5.7% WG 38.75±7.63 def 55.25±9.22 bcd 66.25±14.25 abc 66.75±14.32 abc 56.75±15.75AB 
Thiamethoxam 25% WG 43.00±16.31 de 66.75±4.50 abc 72.25±5.68 ab 71.50±3.32 ab 63.385±14.77A 

Spirodiclofen 24% SC 31.25±9.71 ef 55.00±10.67 bcd 68.75±8.34 abc 78.25±4.43 a 58.31±19.82AB 
Etoxazole 20% SC 30.00±7.35 ef 52.00±8.76 cd 64.50±14.80 abc 65.25±20.12 abc 52.94±19.17B 

Mean of period ±SD (3) 33.30±11.29 C 56.20±9.758 B 67.55±10.460 A 72.30±12.092 A  
(1) Means followed by the same small letter (s) do not significantly different at 0.05 level of probability. 
(2) Means followed by the same italic capital letter, within the same column, do not significantly different 

at 0.05 level of probability. 
(3) Means followed by the same capital letter, within the same row, do not significantly different at 0.05 

level of probability. 

Data in Table 4 showed how the use of pesticides that have been proven 
successful in the Manfalout district during the 2022 season led to a decrease in the 
percentage of T. urticae infestations. In this regard, the mean decrease percentages 
of 1, 3, 7, and 14 days of treatment showed that all the chosen pesticides were 
significantly more successful than the control group. These pesticides included 
thiamethoxam (59.17%), etoxazole (58.42%), emamectin benzoate (56.08%), 
sulfoxaflor+spinetoram (48.17%), and spirodiclofen (38.75%). Furthermore, in the 
Manflout district, thiamethoxam, etoxazole, and emamectin benzoate were the 
most powerful pesticides according to the mean reduction percentages of 59.17%, 
58.42%, and 56.08%, respectively. 

However, the pesticide thiamethoxam was found to be the most effective one 
in reducing the infestation (49.33% reduction) followed by etoxazole, 
spirodiclofen, emamectin benzoate, and sulfoxaflor+Spinetoram demonstrated the 
largest reductions at the first spray during the 2022 season on cucumber plants in 
the Manfalout district, with reduction percentages of 47.33, 37.33, 13.67, and 
5.67%, respectively. Following a three-day of treatment period, thiamethoxam 
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proved to be the most efficient pesticide with a reduction percentage of 62.00% 
followed by emamectin benzoate, sulfoxaflor+spinetoram, spirodiclofen, and 
etoxazole with reduction percentages of 59.33, 43.00, 36.00, and 36.00%, 
respectively. The most dangerous pesticides after 7 days of treatment was 
etoxazole (reduction percentage= 73.67), followed by sulfoxaflor+spinetoram, 
emamectin benzoate, thiamethoxam, and spirodiclofen with reduction percentages 
corresponding to 68.00, 64.00, 62.67, and 43.33%, respectively. Additionally, 
following a 14-day of treatment, emamectin benzoate was the most efficient 
insecticide (87.33% reduction) followed by etoxazole, sulfoxaflor+spinetoram, 
thiamethoxam, and spirodiclofen. The corresponding reduction percentages were 
76.33, 76.00, 62.67, and 38.00%, respectively.  
Table 4. Reduction percentages of T.urticae on cucumber plants through four 

periods (days) by using different pesticides in Manfalout district, Assiut 
Governorate, during season 2022 

Pesticides 
Periods (days) 

Mean ± SD (2) 
1 3 7 14 

Sulfoxaflor+Spinetoram 
40% WG 

5.67±3.0342  
g (1) 

43.00±18.25  
abcd 

68.00±12.12 
abcd 

76.00±7.00 
ab 

48.17±30.27 
AB 

Emamectin benzoate 5.7% 
WG 

13.67±4.73  
fg 

59.33±7.51 
abcd 

64.00±13.00 
abcde 

87.33±6.66  
a 

56.08±28.81 
A 

Thiamethoxam 25% WG 49.33±21.82 
bcde 

62.00±17.44 
abcde 

62.67±28.92 
abcde 

62.67±6.66 
abcde 

59.17±18.36 
A 

Spirodiclofen 24% SC 37.33±13.80  
ef 

36.33±24.03 
ef 

43.33 ±14.43  
de 

38.00±9.16 
ef 

38.75±14.17 
B 

Etoxazole 20% SC 47.33±11.01 
 cde 

36.33±13.32 
ef 

73.67±17.04  
abc 

76.33±9.07  
ab 

58.42±20.97 
A 

Mean of period ±SD (3) 30.67±21.37C 47.40±18.43B 62.33±18.66 A 68.07±18.74A  
(1) Means followed by the same small letter (s) do not significantly different at 0.05 level of probability. 
(2) Means followed by the same italic capital letter, within the same column, do not significantly different 

at 0.05 level of probability. 
(3) Means followed by the same capital letter, within the same row, do not significantly different at 0.05 

level of probability. 
Data in Table 5 provided the percentage reductions in T. urticae infestations 

in the Qusia district during the 2022 season as a result of the use of tested 
pesticides. All of the chosen pesticides were significantly more effective than the 
control group when measured by the mean percentage reduction after 1, 3, 7, and 
14 days of treatment in the Qusia district during the 2022 season. The results were 
as followed: spirodiclofen (60.00%), etoxazole (57.67%), emamectin benzoate 
(56.75%), thiamethoxam (45.83%), and sulfoxaflor+spinetoram (40.00%). 

Moreover, the most effective insecticides in the Qusia district were etoxazole, 
spirodiclofen, and emamectin benzoate, with mean reduction percentages of 60.00, 
57.67, and 56.75%, respectively. 

Further, the results showed that spirodiclofen was the most successful 
pesticide in reducing the infestation (32.33% reduction), with the following 
pesticides showing the greatest reductions at first spray during the 2022 season on 
cucumber plants in the Qusia district: emamectin benzoate, thiamethoxam, 
etoxazole, and sulfoxaflor+spinetoram, with respective reductions of 28.33, 27.67, 
21.67, and 15.33%, respectively. The most effective pesticide, however, was 
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etoxazole after three days of treatment (65.00% reduction) followed by emamectin 
benzoate, spirodiclofen, thiamethoxam, and sulfoxaflor+spinetoram and the 
reduction percentages were 62.33, 60.67, 53.67, and 25.67%, respectively. 
Spirodiclofen was the most effective pesticide (70.33% reduction) after 7 days of 
treatment, followed by emamectin benzoate, etoxazole, sulfoxaflor+spinetoram, 
and thiamethoxam, and the reduction percentages were 65.67, 62.33, 54.33, and 
41.33%, respectively. Additionally, following a 14-day treatment period, 
etoxazole was the most potent pesticide with reduction percentages of 81.67 
followed by spirodiclofen, emamectin benzoate, sulfoxaflor+spinetoram, and 
thiamethoxam and the reduction percentages were 76.67, 70.67, 64.67, and 
60.67%, respectively.  
Table 5. Reduction percentages of T.urticae on cucumber plants through four 

periods (days) by using different pesticides in Qusia district, Assiut 
Governorate, during season 2022 

(1) Means followed by the same small letter (s) do not significantly different at 0.05 level of probability. 
(2) Means followed by the same italic capital letter, within the same column, do not significantly different 

at 0.05 level of probability. 
(3) Means followed by the same capital letter, within the same row, do not significantly different at 0.05 

level of probability. 
In general, all tested pesticides revealed significant potency towards T. 

urticae on cucumber plants. However, in agreement with our findings, Abo-
Elmaged (2020) demonstrated that the general reductions of T. urticae on cucumber 
plants under field conditions in Assiut Governorate during spring plantation of 
2017 season were 73.46 and 75.84% for thiamethoxam and for dinotefuran. Plus, 
Shaalan (2006) stated that thiamethoxam treatment significantly decreased the 
population density of two tested pests, Thrips tabaci L and T. urticae Koch, and 
increased the cucumber yield comparing with control treatment at Saqqara village 
in Giza governorate during two successive seasons (2013 and 2014). 

However, emamectin benzoate showed powerful effects on T. urticae in the 
current study. In harmony with our findings, Eziah et al. (2016) found that 
emamectin benzoatewas the most effective pesticide among the tested pesticides 
against four field populations of T. urticea by spray application. Further, Tawfik 
and Elgohary (2015) stated that the tested acaricides, which had LT50s of 1.77, 
2.85, 3.16, 3.94, and 4.55 days, were arranged as follows in descending order of 
speed of action towards T. urticae: abamectin, emamectin benzoate, acequinocyl, 

Pesticides 
Periods (days) 

Mean ± SD (2) 
1 3 7 14 

Sulfoxaflor+Spinetoram 
40% WG 

15.33±3.79  
f  (1) 

25.67±6.66  
ef 

54.33±19.35 
cd 

64.67±13.58 
abc 40.00±23.58 B 

Emamectin benzoate 5.7% 
WG 

28.33±12.50 
ef 

62.33±11.24 
abcde 

65.67±14.36 
abc 

70.67±9.29 
abc 56.75±20.19 A 

Thiamethoxam 25% WG 27.67±4.93 
ef 

53.67±11.30 
cd 

41.33±10.79 
de 

60.67±19.55 
bcd 45.83±17.12 B 

Spirodiclofen 24% SC 32.33±5.51 
ef 

60.67±2.31 
bcd 

70.33±2.52 
abc 

76.67±2.31 
ab 60.00±17.95 A 

Etoxazole 20% SC 21.67±0.577 
ef 

65.00 ±11.00 
abc 

62.33±6.43 
abc 

81.67±13.65 
a 57.67±24.38 A 

Mean of period ±SD (3) 25.07±8.3C 53.47±16.87B 58.80±14.74B 70.87±13.54A  
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chlorfenapyr, and hexythiazox, respectively. The corresponding speed action 
indexes were, however, 100.00, 62.11, 56.01, 44.92, and 38.90%, respectively. 
Furthermore, Hassan and Hamad-Ameen (2019) emphasized that the spray 
approach produced the best results when spraying chlorphenapyr after a 24-hour 
treatment period, resulting in a 100% mite fatality rate. However, abamectin and 
asequinocyl showed miticidal effects with mortality rates of 87% and 77%, 
respectively of T. urticae on cucumber plants in Erbil region, Iraq. Moreover, İnak 
et al., (2019) observed that abamectin pesticide was considered as one of the most 
toxic pesticides on T. urticae collected from vegetable crops in Turkey. However, 
Prakash et al., (2022) found that abamectin was considered as one of efficacy 
pesticide on the occurrence of T. urticae in cucumber under protected cultivation 
based on the assessment of mite population after first, second, and third spraying. 
Further, Duchovskienė and Survilienė (2009) found that the effectiveness of 
abamectin (18 g/l 0.12 % and 0.1%) was 92.24–100% and 82.8–99.2%, 
respectively, against the two-spotted spider mites, T. urticae, in greenhouse 
cucumbers in 2005–2006. Plus, the effectiveness of the pesticide abamectin (18 g/l 
0.075 % and 0.05 %) against the two-spotted spider mite was 81.0–100% and 72.4–
94.0%, respectively. Furthermore, Duchovskienė (2007) stated that very effective 
results were obtained with the pesticide abamectin 18 g/l 0.12% against two-
spotted spider mites, T. urticae: 93.9, 98.9, 98.7, and 98.1% – 3, 7, 14, and 
21 days after the first treatment. After the first treatment, abamectin 18 g/l (0.1 
and 0.075%) had an efficiency of over 90% against two-spotted spider mites in 
greenhouse cucumbers in 2005–2006. 

On the other side, etoxazole pesticide presented efficacy on T. urticae. 
However, Li et al., (2014) found that etoxazole was toxic based on the LC50 values 
that calculated using probit analysis of the concentration-dependent mortality data 
against susceptible and resistant strains of carmine spider mite, Tetranychus 
cinnabarinus in vegetables in China. Plus, Koo et al., (2021) found that etoxazole 
pesticide was slightly toxic against the susceptible (S), etoxazole and pyridaben-
resistant (ER and PR) strains of T. urticae compared to pyridaben pesticide. 
However, resistance to pyridaben and etoxazole was observed in all populations 
that were collected in the field. 

Sulfoxaflor demonstrated high efficacy on sucking pests on cucumber plants. 
However, Zewain et al., (2013) stated that sulfoxaflor at 300 ml/ha was the most 
successful treatment for whiteflies, Bemisia tabaci, up to seven days after the 
second application, while sulfoxaflor at 100 ml/ha continued to be the least 
effective. Throughout the experiment, the other treatments showed less than 73% 
mortality. Further, Barrania et al., (2019) revealed that when used sulfoxaflor and 
flupyradifurone against B. tabaci and A. gossypii on cucumber plants, they showed 
outstanding and quick action activity, whereas acetamiprid showed the lowest 
reduction percentages during 2017 and 2018 summer seasons at Nubarya district, 
El-Beheira governorate. Furthermore, Babcock et al., (2011) exhibited that 
sulfoxaflor was effective against a wide range of sucking pests like whitefly, 
aphids, leafhopper and mirid bugs. Moreover, Prasad (2022) found that, as 
compared to other treatments, sulfoxaflor at 100 g a.i. /ha the largest reduction of 
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thrips (30.2%), followed by flonicamid at 75 g a.i. /ha (19.8%) and sulfoxaflor at 
90 (19.8%), respectively. However, Wang et al., (2023) observed hormesis effects 
of sulfoxaflor on fecundity in susceptible A. gossypii. 

On the other hand, spinetoram pesticide was potent in this study. However, 
Wang et al., (2016) reported that treating T. urticae with LC10 and LC20 of 
spinetoram shortened the time it took for an egg to become an adult and enhanced 
fertility. Whether treated eggs or adult females, the spinetoram LC10 and LC20 also 
lowered the mean generation time, egg duration, and larval duration while 
increasing the intrinsic and finite rate of increase and the net reproduction rate. 
Moreover, Wang et al., (2015) found that spinetoram was the second most toxic 
pesticide against T. urticae among the ten selected pesticides and the LC50 value 
was 4.9 mg/l. 

Spirodiclofen pesticide was the most effect pesticide among the selected 
tested pesticides in the current study especially in Qusia district, Assiut 
Governorate, during season 2022. In agreement with this result, 
Nezhadakbarimahani et al., (2023) assessed the impact of a magnetic field on the 
acaricidal activity of spirodiclofen in relation to T. urticae. However, after the 
suspensions were subjected to a continuous 0.42 Tesla magnetic field, they were 
prepared using distilled water and well water. Additionally, the produced 
suspensions were subjected to additional treatments by means of a magnetic field. 
On days 7, 14, and 21 days, mites were counted immediately prior to the sprays. 
Interestingly, the treatments that had the highest values between days 7 and 21 
(about 77%) were magnetizing the well water and acaricide mixture and 
magnetizing distilled water plus acaricide treatment. Further, Ahmed et al., (2021) 
demonstrated that every acaricides [(Agnar 20% SC (Abamectin 2% & 
Spirodiclofen 18%), penny 9% SC (Emamectin benzoate 1.5% & Indoxacarb 
7.5%) and biomectin 5% EC (Abamectin 5%)] were examined significantly and 
affected the biological traits of T. urticae, including fertility, lifespan, and total 
lifespan under greenhouse condition. Treatment with agnar, penny, and biomectin 
at LC25 markedly decreased the T. urticae females' net reproduction (R0) and gross 
reproduction (GRR) rates. Thus, there was also an impact on the finite rate of rise 
(λ) and the intrinsic rate of increase (rm). The intrinsic rates of increase were 0.129, 
0.113, 0.107, and 0.199 female offspring per female per day in the treatment groups 
and 0.119 in the control group. Furthermore, Marcic et al., (2011) revealed that, in 
examinations 6 and 10 DAT, spirodiclofen demonstrated 98.4 and 96.8% 
efficacy, clofentezine 95.4 and 93.4%, and bifenthrin 96.5 and 98.8% efficacy, 
respectively. The outcomes demonstrated that spirodiclofen is a good substitute for 
more traditional acaricides and is effective at controlling twospotted spider mite, 
T. urticae, on cucumbers in Serbia. Moreover, Rauch and Nauen (2002) found that 
spirodiclofen was toxic pesticide against four laboratory and several field derived 
strains of T. urticae. Saad et al., (2023) explored that during the first three days of 
the two experimental seasons against the two-spotted spider mite, T. urticae Koch, 
infesting cucumber plants, abamectine + spirodiclofen and abamectine + 
hexythiazox acaricides functioned better in the greenhouse experiment than 
spirodiclofen acaricide against the adult and immature stages. Following a 24-hour 
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period, the most effective products were abamectine + spirodiclofen and 
abamectine + hexythiazox, achieving percent reductions of 95.00 and 94.86 in the 
first season and 97.84 and 95.76% in the second, respectively. However, after 24-
hour, the first kill of all acaricides against the egg stage was low. abamectine + 
spirodiclofen and abamectine + hexythiazox, on the other hand, demonstrated a 
considerable improvement in efficacy after three days, with decrease percentages 
of 81.24 and 51.60% in the first season and 73.83 and 81.86% in the second one). 
Only on the seventh day did spirodiclofen exhibit high performance; during the 
inspection periods, efficacy varied. Moreover, Marčić et al., (2012) found that, 
in the greenhouse trials, the treatments containing abamectin and the synthetic 
acaricides spirodiclofen and acrinathrin showed exceptionally high efficacy in 
managing and decreasing the population density of T. urticae. The abamectin-
based products performed worse than other treatments in the field testing. 
Conclusion 

To sum up, the tested pesticides demonstrated clear effectiveness on the two- 
spotted spider, T. urticae, on cucumber crops under field conditions. Other 
molecular genetics and biochemical studies must be carried out in order to determine 
how the pest is affected. This study is a promising one that can be applied in 
integrated pest management programs to control pests on cucumber crops, 
especially under the field conditions of Assiut Governorate. 
References 

Abdel-Hamid, H. F. M. and AbdAllah, A. A. (2022). Toxicological and Biological 
Studies of Some Pesticides from Different Groups on Red Mite, Tetranychus 
urticae Under Laboratory Conditions. Egyptian Academic Journal of Biological 
Sciences F. Toxicology & Pest Control, 14(2):171-181. 

Abo-Elmaged, T.M. (2020). Cucumber plant mites: Survey and capacity of certain 
pesticides against the amplest one, Tetranychus urticae Koch, in Assiut area, Upper 
Egypt. Egyptian Academic Journal of Biological Sciences, A. Entomology, 13(3): 
235-242. 

Ahmed, M.M.; Ibrahim, E.S. and Fahmy, M.A.M. (2021). Integration of certain 
acaricides with Phytoseiulus persimilis to control Tetranychus urticae on beans 
plants, and their sub-lethal effect on its life-table parameters. Journal of Plant 
Protection and Pathology, Mansoura University, 12 (10): 703-712. 

Dermauw W., Wybouw N., Rombauts S., Menten B., Vontas J., Grbic M., Clark R.M., 
Feyereisen R., Van Leeuwen T. (2013). A link between host plant adaptation and 
pesticide resistance in the polyphagous spider mite Tetranychus urticae. 
Proceedings of the National Academy of Sciences USA. 110(2): E113-122. 

Duchovskienė, L. and Survilienė, E. (2009). Effect of Abamectin on two-spotted spider 
mite and leaf miner flies in greenhouse cucumbers. Scientific work of the 
Lithuanian institute of horticulture and Lithuanian university of agriculture. 
SODININKYSTĖ IR DARŽININKYSTĖ, 28(3): 47-56. 

 Eziah, V.Y.; Buba, R.B. and Afreh-Nuamah, K. (2016). Susceptibility of two spotted 
spider mite, Tetranychus urticae Koch (Acari; Tetranychidae) to some selected 
miticides in the Greater Accra Region of Ghana. International Journal of Biological 

https://eajbsa.journals.ekb.eg/issue_10289_15173.html
https://eajbsa.journals.ekb.eg/issue_10289_15173.html


Toxicological Evaluation of Certain Pesticides on… 

Assiut J. Agric. Sci. 55(3) 2024 (154-167)        165 

and Chemical Sciences. 10(4): 1473-1483. 
Hassan, O.O. and Hamad-Ameen, K.A. (2019). Population dynamic of Tetranychus 

urticae on cucumber in Erbil region with study of the effects three different 
miticides on T. urticae. Journal of Physics: Conference Series, 1294(9): 1-8. 

Havasi, M.; Kheradmand, K.; Mosallanejad, H. and Fathipour, Y. (2022). Effects of sub-
lethal concentrations of Biomite® on life-history traits of Tetranychus urticae 
(Acari: Tetranychidae). Plant Protection: Scientific Journal of Agriculture, 45(2): 
33-48. 

Henderson,C.F. and Tilton,E.W. (1955).Tests with acaricides against brown wheat 
mite.J.Econ.Entomol.,48: 157-161. 

İnak, E.; Alpkentb, Y.N.; Çobanoğlua, S.; Dermauwc, W. and Leeuwenc, T.V. (2019). 
Resistance incidence and presence of resistance mutations in populations of 
Tetranychus urticae from vegetable crops in Turkey. Experimental and Applied 
Acarology, 78(3): 343-360. 

İnak E., Alpkent Y.N., Saalwaechter C., Albayrak T., İnak A., Dermauw W., Geibel S., 
Van Leeuwen T. (2022). Long-term survey and characterization of cyflumetofen 
resistance in Tetranychus urticae populations from Turkey. Pesticide Biochemistry 
and Physiology. 188: 105235. 

Kumari, S., Chauhan, U., Kumari, A. and Nadda, G. (2017). Comparative toxicities of 
novel and conventional acaricides against different stages of Tetranychus urticae 
Koch (Acarina: Tetranychidae). Journal of the Saudi Society of Agricultural 
Sciences, 16(2): 191–196. 

Marcici, D., Mutavdzic, S., Medjo, I. and Prijovic, M. (2011). Field and greenhouse 
evaluation of spirodiclofen against Panonychus ulmi and Tetranychus urticae 
(Acari: Tetranychidae) in Serbia. In: Moraes, G.J. de & Proctor, H. (eds), Acarology 
XIII: Proceedings of the International Congress. Zoosymposia, 6: 93–98. 

Marčić1, D.; Prijović1, M.; Drobnjaković1, T.; Međo1, I.; Perić1, P. and Milenković, S. 
(2012). Greenhouse and field evaluation of two biopesticides against Tetranychus 
urticae and Panonychus ulmi  (Acari: Tetranychidae). Pesticides and 
Phytomedicine, 27(4): 313–320. 

 Mavridis K., Papapostolou K.M., Riga M., Ilias A., Michaelidou K., Bass C., Van 
Leeuwen T., Tsagkarakou A., Vontas J. (2022). Multiple TaqMan qPCR and 
droplet digital PCR (ddPCR) diagnostics for pesticide resistance monitoring and 
management, in the major agricultural pest Tetranychus urticae. Pest Management 
Science, 78(1): 263-273. 

 Nezhadakbarimahani, B.; Kavousi, A.; Nikbakht, J. and Rasoulifard, M.H. (2023). 
Magnetic field as an environmentally friendly tool increases the effectiveness of 
pesticides: A case study of acaricide spirodiclofen against Tetranychus urticae 
(Acari: Tetranychidae). Persian Journal of Acarology, 12(4): 571–580. 

Prakash, K., Baskaran, V., Suganthi, A., Sumathi, E. and Swarnapriya, R. (20 22) . 
Bioefficacy and persistence of acaricides applied against two spotted spider mite 
(Tetranychus urticae Koch) in cucumber (Cucumis sativus Linnaeus) under 
protected cultivation system. Jurnal Europe PMC. Research Square.1-19 
[https://doi.org/10.21203/rs.3.rs-1756121/v1] 

https://www.nlm.nih.gov/
https://www.nlm.nih.gov/


Ahmed et al., 2024 

Assiut J. Agric. Sci. 55(3) 2024 (154-167)                                       166 

Rauch, N. and Nauen, R. (2002). Spirodiclofen resistance risk assessment in Tetranychus 
urticae (Acari: Tetranychidae): a biochemical approach. Pesticide Biochemistry 
and Physiology, 74(2): 91-101. 

Saad, A.F., Massoud, M.A., El-Shazly, M.M.Y., Saadoon, S.M. and Selim, S. (2023). 
Acaricidal management of abamectin mixtures against all Stages of the two-spotted 
spider mite, Tetranychus urticae Koch infesting cucumber plants. Alexandria 
Science Exchange Journal, (3): 313-321. 

Shaalan, H.S. (2016). Population dynamics and some chemical control tactics of Thrips 
tabaci L and Tetranychus urticae Koch on cucumber plants and yields. Journal of 
Plant Protection and Pathology Mansoura University, 7(2):149– 155. 

Tawfik, A.A. and Elgohary, L.R.A. (2015). Efficacy of certain acaricides against 
Tetranychus urticae and their side effects on natural enemies, Phytoseiulus 
persimilis and Stethorus gilvifrons. Journal of Plant Protection and Pathology. 6(3): 513-
525. 

Wang J, Cao Y, Lai B, Liu Y, Li C, Bu C. (2023). Discovery selective 
acetylcholinesterase inhibitors to control Tetranychus urticae (Acari: 
Tetranychidae). Journal of Insect Science. 23(4): 19. 

 

 

  

https://www.jppp.journals.ekb.eg/
https://www.jppp.journals.ekb.eg/


Toxicological Evaluation of Certain Pesticides on… 

Assiut J. Agric. Sci. 55(3) 2024 (154-167)        167 

 Tetranychus urticaeذو البقعتین  الاحمر  تالعنكبواكاروس بعض المبیدات على    سمیةتقییم  
Koch (Acari: Tetranychidae) على نباتات الخیار تحت الظروف الحقلیة 

ــید  ،*1محمد أحمد ابراھیم أحمد ــناء  ،1طارق محمد ابو المجد  ،2امبارك  زاھيماجد   ،1على محمد العراقى الســ ســ
 1محمود سید شحاتھ

 .مصر ،71526اسیوط  اسیوط،جامعة  ،كلیة الزراعة النبات،قسم وقایة 1
 .مصر الجیزة، الدقي، الزراعیة،مركز البحوث  النباتات،معھد بحوث وقایة 2

 الملخص
ــر   فيمن الآفات الزراعیة   ،T. urticae،  بقعتینذو ال  الاحمر  العنكبوت   اكاروس  یعتبر مصـ

 الآفات للعـدید من مبیـدات   الملحوظةنظرا لتواجده على العـدید من العوائل النبـاتیـة ومقـاومتـھ  .  والعـالم
ة ــة  في.  المســـــتخـدمـ دراســـ ار  ھـذه الـ افحـة    خمس، تم اختبـ ا على مكـ درتھـ دات لقـ ة وھم مبیـ :  الافـ

ســبینورام، إیمامكتین بنزوات، ثیامثوكســام، ســبیرودیكلوفین، وإیتوكســازول في  +ســلفوكســافلور  
ــمي   مركزي ــر خلال موس ــیوط، مص ــیة بمحافظة أس أظھرت وقد  .2022، 2021منفلوط والقوص

تعداد  في  الخفض   نســب بناء على متوســط   T. urticaeالنتائج أن جمیع المبیدات كانت فعالة على  
 مركزعلى نبـاتـات الخیـار في   2021خلال موســـــم    %68.00  %،62.75تراوحـت بین    والتيالافـة 

والســـبیرودیكلوفین  الثیامثوكســـام   ات مبید   :القوصـــیة  مركزفي فعالیة  المبیدات   وكان أكثرمنفلوط.  
خلال موسـم    %56.75،%  58.31،% 63.39 الخفض  نسـب بلغ متوسـط  حیث  مامكتین بنزوات  یوالإ

في مركز منفلوط ھي  فعــالیــة  كــانــت أقوى المبیــدات    2022. وفي موســـــم  التواليعلى    ,2021
فعالیة بنزوات، بینما في مركز القوصیة كانت أقوى المبیدات    ثیامثوكسام وإیتوكسازول وإیمامكتین

ــط   ــازول وإیمامكتین بنزوات وبلغ متوسـ ــبیرودیكلوفین وإیتوكسـ ــبةھي سـ  %،60.00 الخفض  نسـ
  على التوالي.  56.75%،%،  57.67

اءً  الـة یمكن اســـــتخـدامھـا في برامج    ذلـك،ا على  وبنـ ارھـا أداة فعـ دات التي تم اختبـ تعتبر المبیـ
 على الخیـار T. urticae،  بقعتینذو ال  الاحمر  العنكبوت  اكاروسالمكـافحـة المتكـاملـة للآفات ضـــــد  

 .محافظة اسیوطبتحت الظروف الحقلیة 
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