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             Field trials were conducted in El- Salhia, Sharkia governorate, to 

assess the effectiveness of insecticides (imidaclopride, lambda-

cyhalothrin, and abamectin) against the two-spotted spider mite, 

Tetranychus urticae, on cucumber crops. The trial used a randomised 

complete block design (RCBD) with three treatments: T1: abamectin, T2: 

lambda-cyhalothrin, T3: imidaclopride, and control, which was repeated 

three times. At varied harvest intervals of (2h), 1, 3, 5, 7, 9-, 11-, 13-, and 15-

days following insecticide applications, residues and abamectin dissipation 

were measured. The insecticide's persistence, dissipation, half-life value, and 

safe harvest interval in cucumber were estimated. Additionally, the effects of 

abamectin residues on various quality indices (total soluble sugars, glucose, 

acidity, total soluble solids, ascorbic acid, -carotene, dry matter, and protein) 

were assessed in the last three samples (7 and 15 days after applications).  

The results revealed that all the treatments reduced the two-spotted spider 

populations. Furthermore, the results showed that the treatments sprayed 

with abamectin gave the highest reduction percentage (96.32%), followed 

by lambda-cyhalothrin (92.22%) and imidaclopride (76.93%). The half-

life (t12) values in cucumber fruits were 2.99 days, and the loss 

percentages of initial deposits in cucumber fruits were 8.96 mg/ kg. In 

conclusion, we encourage farmers to use abamectin according to the 

Ministry of Agriculture recommendation in combating T. urticae, in 

integrated pest management, as cucumbers can be safely consumed after 7 

days of abamectin treatment.   

 
 

         INTRODUCTION 

 

              Cucumber, Cucumus sativus L., is one of Egypt's most important vegetable 

products, used for both domestic and export consumption. Cotton aphid, Aphis gossypii 

(Glover.); onion thrips, Thrips tabaci L.; whitefly, Bemisia tabaci (Genn.); and two-

spotted spidermite, Tetranychus urticae Koch are among the insect pests that commonly 

attack cucumber plants (Karaman et al., 2007; Ghallab et al., 2011 and Shalaby et al., 

2013). T. urticae has been found to attack over 1200 plant species (Zhang, 2003), with 

over 150 of them being commercially important (Gupta and Gupta, 1985; Xie et al., 

2006; Chhillar et al., 2007). 
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Tetranychus urticae Koch, 1836, a two-spotted spider mite, is an important pest 

on many crops, greenhouse, and garden goods (Hoy, 2011). With almost 1200 species, 

the two-spotted spider mite is the most important member of the Tetranychidae family. T. 

urticae has the ability to produce several generations (12 to 25) and swiftly adapt to new 

climates. It also has a wide host range, with over 960 kinds of host plants identified 

(Bolland et al., 1998). Because of its short life cycle, haploid-diploid sex determination, 

and high fecundity, it develops pesticide resistance quickly (Van Leeuwen et al., 2010; 

Clotuche et al., 2011). Adult individuals and nymphs of the spider mite pierce the 

epidermal cells of the leaf and absorb the contents of the mesophyll cells. At the same 

time, the damage is also caused to undamaged cells. As a result, the intensity of 

photosynthesis decreases, the content of chlorophyll changes the colour of the leaves 

(Park and Lee, 2002& Abdellseid et al., 2014). The infested cell can be more damaging 

to plants when infested with insects pests at the same time such as whitefly and aphids 

(Kareem et al., 2019). Currently, a chemical method is considered the most effective for 

controlling the spider mite T. urticae, especially abamectin a microbial derivative-based 

acaraicide and other synthetic insecticides such as organophosphorous and pyrethroids in 

Egypt. The primary component of avermectins generated from Streptomyces avermitilis 

is abamectin. Insecticide and acaricide component abamectin are utilised in various 

countries of the world, including America, Europe, and Asia (Clark et al., 1995; Sato et 

al., 2005). 

           The undesirable side effects of acaricides can be minimized by monitoring the 

presence of the residues, their residual effects on some essential biochemical constituents 

inside cucumber fruits and determining preharvest safety intervals. The purpose of this 

study was to see how effective the acaricides abamectin, imidaclopride, and lambda-

cyhalothrin were against the two-spotted spider mite. Also, abamectin residues in 

cucumber fruits were determined and the effects of abamectin on some chemical 

constituents and quality attributes on fruits.  

 

              MATERIALS AND METHODS 

 

Laboratory Experiments:  

Pesticides Used: 

Abamectin: 5′,11,13,22- tetramethyl-2-oxo- (3,7,19-trioxatetracyclo [15.6.1.14,8.020,24] 

pentacosa-10,14,16,22-tetraene) -6-spiro-2′- (5′,6′- dihydro- 2′H- pyran) -12- yl 2,6- 

dideoxy-4-O- (2,6-dideoxy- 3- O- methyl- α- L- arabino- hexopyranosyl) -3- O-methyl- α- 

L-arabino- hexopyranoside.  

Lambda-cyhalothrin: reaction product comprising equal quantities of (R) -α-cyano- 3- 

phenoxybenzyl (1S, 3S)-3- [(Z)- 2- chloro- 3,3,3- trifluoro propenyl]- 2, 2- dimethyl 

cyclopropane carboxylate and (S)- α- cyano- 3- phenoxybenzyl (1R, 3R) -3 -[ (Z)- 2- chloro- 

3,3,3- trifluoro propenyl]-  2,2-dimethylcyclopropanecarboxylate. 

Imidacloprid: R, [(R, S) -α- cyano -3- phenoxy benzyl –(Z) – (1R,3R)- 3- (2- chloro- 

3,3,3- trifluropropenyl) -2,2- dimethyl- cyclopropane - carboxylate].  

Field Experiments: 

             The study was carried out at El- Salhia, Sharkia governorate, to compare the 

toxicity of different insecticides abamectin, imidaclopride and lambda-cyhalothrin) against 

two-spotted spider mites, T. urticae, on cucumber. The experiment was set up in a 

randomised complete block design (RCBD), and the chosen plants were treated with three 

different insecticides that had been agreed upon beforehand. The plants are left without any 

contamination, using normal water of application, and commit to repeating three times. 

Two leaves from the lower canopy, two leaves from the middle canopy, and one leaf from 



Efficacy of Certain Insecticides for Controlling the Two Spotted Spider Mite 

 

219 

the apex of the branch were randomly distributed among five plants per row from each 

treatment. When treatment was required, all agronomic techniques were maintained 

continuously, calibrated, and sprayed according to the schedule with a 15-day interval from 

the first incidence of the insect pest, i.e., 30 days after planting.  

Observations on the count of spider mites were recorded for thirty randomly 

selected plants before spraying. Three leaves were chosen at random from each plant, and 

spider mite populations were counted using a binocular microscope. The results were 

finally reported as mean populations/3 leaves/plant. The first count was taken one day 

before the first spray, and subsequent counts were taken one, three, five, seven, nine, and 

fourteen days following each spray. According to Henderson and Tilton's (1955) equation, 

the percent drop in insect population was computed as follows: R= 100.1 - (Ta.Cb)/Tb.Ca 

where 

R = Reduction percentages in infestation 

Cb =Insect number in the treated control plot before insecticidal application 

Ta=Insect number in the treated plot after insecticidal application 

Ca= Insect number in the untreated control plot after insecticidal application 

Tb= Insect number in the untreated control plot before insecticidal application 

Determination of Abamectin Residues in Cucumber Fruits: 

Sampling Preparation for Residues:       

 The cucumber crop at the fruiting stage was sprayed with abamectin at 

recommended rates (100 mL/ Fed.) . Control plots were sprayed with water only. After 

spraying, samples were obtained from each replicate at different times (two hours, one, three, 

five, seven, nine, eleven, thirteen, and fifteen days). The treated fruits were collected and 

placed in paper bags and then transported to the laboratory for analysis.  A weight of 1 kg 

was taken from each treatment to study the residues of the abamectin acaricide. Control 

samples were taken at the same time. The treated samples were subdivided, cutting them into 

small pieces . All samples were stored in a freezer at ̶ 25°C until extraction. 

Extraction Procedure: 

Extraction:        

Abamectin residues were extracted from cucumber fruit samples with QuEChERS 

extraction. cucumber fruit samples were homogenized. After homogenization, a sub-sample 

(10 g) was taken to extract. Cucumber fruit samples were placed in a 50 mL falcon centrifuge 

tube, which was then filled with 20 mL (acetonitrile) and centrifuged for 2-3 minutes. The 

organic layer was then obtained by centrifuging 2 g sodium chloride (NaCl) for 3 minutes at 

3000 rpm (supernatant). 5.5 g anhydrous sodium sulphate was added to 10 mL of the top 

organic layer in a 50 mL centrifuge tube to remove moisture. 

Dispersive SPE Clean-Up Processes: 

4 mL of the extract was placed in a 15 mL tube with 0.2 PSA sorbent and 0.6 g 

anhydrous magnesium sulphate (MgSO4), and the sample tube was vortexed for 30 seconds 

before centrifugation at 3000 rpm for 5 minutes. 2 mL of the extract was transferred to clean 

test tubes and centrifuged to dryness at 4000 rpm at -5 °C for 10 minutes before residue 

analysis. 

Determination of Abamectin Residues: 

    The extract (2 ml) was used for High-performance liquid chromatography (HPLC) 

analysis. abamectin residues were analyzed with HPLC using a UV-detector at 

wavelength 200-300 nm. The mobile phase was acetonitrile/water (80/20, v/v) at 0.8 ml 

min-1 on a reversed-phase VP-ODS C18 column (250 × 4.6 mm i.d., 5 mm particle size).  
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Recovery Test:  

             Abamectin was added to untreated control samples at three levels (0.05, 0.1 and 1.0 

mg/kg). The samples were analyzed under the same conditions. The average recovery was 

90% in cucumber fruits 

Residual Effects of Abamectin on Some Biochemical Constituents of Cucumber Fruits: 

             To estimate the impact of abamectin residues on some quality parameters, the last 

three samples (7 and 15 days after application) were taken to determine some biochemical 

constituents including total soluble sugars, glucose, acidity, total soluble solids, ascorbic 

acid, β-carotene, dry matter and protein. Total soluble sugars and glucose were determined 

according to Dubois et al., (1956). β-carotene was estimated using the method described by 

Ben-Amotza and Avron, 1983). Acidity, ascorbic acid, protein and dry matter were 

estimated according to the Association of Official Analytical Chemists methods (AOAC, 

1984).  

Statistical Analysis:  

             The data were compiled and tabulated for statistical analysis. Infestation reduction 

percentages with the spider mite, T. urticae at different periods of post-treatment were 

subjected to analysis of variance (ANOVA) to estimate the statistical significance of 

treatments using the SPSS 14.00 software (SPSS Inc. Chicago, Il, USA). Also, data of 

residual effects on some biochemical constituents of cucumber fruits were subjected to 

analysis of Independent- Sample T-test using the same statistical program. 
 

                RESULTS AND DISCUSSION  

 

 Efficiency of Abamectin, Imidaclopride and Lambda-Cyhalothrin on the 

Infestation Reduction Percentages with the 1st of T. urticae:  

              Data in (Table 1) showed the 1st spraying of abamectin, lambda-cyhalothrin and 

imidaclopride during 2019 growing season. Abamectin caused a high reduction in T. 

urticae populations (96.83%) within 14 days. Lambda-cyhalothrin came in the second 

position of effectiveness against the population of spider mite, T. urticae that reduced of the 

individuals from 9.8 (control) pre-treatment to reached to 0.04 by 90.44% within 14 days of 

post-treatment interval compared with imidaclopride that reduced pre-treatment population 

of the tested insect pest 5.40 by (61.99%) within the same periods of post-treatment 

interval. 

 

Table 1: Efficiency of abamectin, imidaclopride and lambda-cyhalothrin against the two-

spotted spider mite, T. urticae infesting cucumber variety during 2019 growing 

season.  

 
**= High significant                    N.S.= Not significant 
 

              Table (2) 2nd spray with the tested three insecticides during season 2019, all the 

treatments were marched on the same trend as mentioned with low fitness. The data 

showed that the treatment with abamectin gave the highest reduction in T. urticae 

population followed by lambda-cyhalothrin, where it caused a reduction in pre-treatment 
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population of spider mite 7.60 by (94.01%), while imidaclopride caused 91.88% population 

reduction within 14 days of post-treatment interval. 

 

Table 2: Efficiency of abamectin, imidaclopride and lambda-cyhalothrin against the two-

spotted spider mite, T. urticae infesting cucumber variety during 2019 growing 

season.  

 
**= High significant                    N.S.= Not significant 
 

  (Reddall et al., 2004; Duchov-skien, 2007; Lagziri and Elamrani, 2009) found 

similar results. The great efficacy of abamectin at a low concentration demonstrated that 

the mite population under study is extremely responsive to this pesticide. Abamectin 

residue was found to be ineffective on cotton plants by (Landerson et al., 2004; Cloyd et 

al., 2009). According to the sensitivity of abamectin to UV degradation and the influence 

of plant age and species on the results (Lasota and Dybas, 1991; Senthil et al., 2010; 

Khajehali et al., 2011), such heterogeneity is expected. Abamectin, on the other hand, is 

absorbed by plants several hours after spraying and hence provides effective T. urticae 

control. 

Residues of Abamectin in Cucumber Fruits: 

             Cucumber fruits were sprayed once with abamectin at the recommended 

concentration (100 mL/ Fed.). Samples were collected at random from treated lots after 

2h. ,1,3,5,7,11,13 and 15 days from application.  Results showed that the initial deposit 

2h. after treatment with abamectin was 8.96mg/kg. 

             This value decreased to 3.75, 3.50, 3.00, 2.89, 0.001, ND, ppm after 1, 3, 5 ,7 ,9 

,11 and 15 days. Reduction values in abamectin initial deposit ranged between 58.15 to 

100% after 1,3,5,7,9,11 and 13 days after treatments. Table (3). Results revealed that 

residue half-life (T1/2) value was 3 days in cucumber fruits. The 0.001 mg/kg of 

abamectin was detected on whole tomato fruits after 9 days of abamectin application. 

This indicated that only 9 days was enough time to reduce the residues below the 

maximum residue limits (MRLs) (0.005mg/kg) on cucumber according to EU pesticides 

database- European Commission. Therefore, cucumber fruits could be marketed with 

apparent safety for human consumption. 

 According to (Slvritepe, 2009; Monterio et al., 2015; and Mehdizadeh et al., 2017), 

the residual level of avermectins in paprika was observed in a field experiment from one to 

seven days and found to be decreased from 18.40 to 7.59 μ/kg. Avermectins in paprika had 

a half-life of 1.47 days and a quantitation limit of 2 μ/kg. (Gupta et al., 2015; Xie et al., 

2006) investigated abamectin residues in cabbage at standard and double concentrations of 

14.4 and 28.8 g a.i. / ha, respectively, and found that initial abamectin residues in cabbage 

from the two treatments were 0.495 and 0.773 mg/kg, respectively, and that both treatments 

reached below the detectable limit (BDL) on the third day.    
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                                       Table (3): Residues (mg/Kg) of abamectin in cucumber fruits. 

 
                       K= Degradation rate,     t1/2= Half- life   and UND= undetectable amounts. 

 

Effect of Abamectin Residues on Some Biochemical Constituents of Cucumber Fruits: 

              Pesticide residues may interfere with biochemical and physiological processes in 

plants, causing the plant's growth and productivity to be slowed. Furthermore, by changing 

its quality criteria, they may impair its food quality and possibly prevent its usage as food 

(Bartholomew et al, 1951). As a result, the potential effects of abamectin residues on 

cucumber chemical components were calculated. Table (4) shows that abamectin residues 

considerably reduced the levels of all biochemical parameters measured in cucumber fruits 

(total soluble sugar, glucose, acidity, total soluble solids, ascorbic acid, -carotene, and 

protein) throughout the experiment with the exception of dry matter. The reduction 

percentages of the above-mentioned parameters of cucumber fruits with abamectin were 

6.67, 37.92, 46.39, 6.10, 25.30, 40.51, 34.92 and 22.71%, respectively. The mean level of 

dry matter was increased by 13.98%. 

 

Table 4: Effect of abamectin residues on some essential biochemical constituents of 

cucumber fruits. 
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              It is commonly known that pesticides have an effect on the chemical makeup of 

plants after they are applied. Profenofos residues increased protein and ascorbic acid 

content in potatoes (Habiba et al, 1992; Jayasinghe and Mallik, 2010). In addition, these 

insecticides enhanced T.S.S. and acidity while decreasing tomato glucose, protein, and 

ascorbic acid content (Ismail et al., 1993). Radwan et al. (1995) found that pirimphos-

methyl residues in tomato fruit and broad bean seeds had a substantial negative impact on 

total soluble sugars and ascorbic acid concentration. Pirimphos-methyl exhibited a 

significant increase in total soluble sugars and acidity percentage of grape berries, whereas 

there was no effect on T.S.S (Radwan et al., 2001). Radwan et al., 2004 discovered that 

pirimphos-methyl treated green pepper fruit had significantly higher total soluble sugars, 

dry matter percentage, total protein, and -carotene content than untreated fruit. The 

percentages of total soluble sugars, dry matter, and total protein were all significantly lower 

after treatment with profenofos. Shalaby (2016a) revealed that residues of thiamethoxam 

and chlorpyrifos significantly decreased total soluble sugar%, glucose mg/100g, acidity %, 

total soluble solids %, ascorbic acid mg/100g, protein content%, β-carotene%, protein% 

and dry matter % of fresh treated okra fruits, and Shalaby (2016b) found that the mean 

levels of total soluble solids, ascorbic acid, β-carotene, and acidity reduced after 6, 9 and 15 

days of profenofos spraying tomato.  

             It is evident that these biochemical alterations in abamectin-treated cucumber fruits 

could be attributable to the insecticide's potential to have a local systemic effect 

(penetrative insecticide). Although abamectin is well known as a nonsystemic insecticide, 

the penetration of lambda-cyhalothrin through lenticels on the surface of pepper fruits, 

where it acts on particular biochemical processes, may result in local systemic action. 

Lambda-cyhalothrin, on the other hand, is a lipophilic molecule that might dissolve in the 

cell membrane. 

Conclusion 

             In summary, results indicated that all the tested insecticides were effective in 

reducing T. urticae infestation in both the two successive sprays. Abamectin proved most 

promising and caused a 96.32% reduction in T. urticae infestation in comparison with 

lambda-cyhalothrin which caused 92.22%. imidaclopride was the least effective with 

infestation reductions of 76.88%.  

Results revealed that the initial deposit of abamectin on cucumber fruits was 8.96 

mg/kg. A weak degradation of the tested insecticide residues was noticed, one day after 

spraying with a value of 58.15% dissipation. The initial deposit was slower decreased during 

the experimental period to reach 0.001 mg/kg after 9 days of abamectin spraying recorded 

99.99% reduction in cucumber fruits, while no residues of the tested acaricide were detected 

on the 11th, 13th and 15th days of spraying. With the exception of dry matter, abamectin 

residues dramatically reduced the levels of all examined biochemical parameters (total 

soluble sugar, glucose, acidity, total soluble solids, ascorbic acid, -carotene, and protein) in 

cucumber fruits throughout the experiment. 
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ARABIC SUMMARY 

 

وتقدير متبقيات مبيد    Tetranychus urticae في مكافحة حلم العنكبوت الأحمر، فعاليه بعض المبيدات الحشريه  

 الابامكتين وتأثيره على بعض معايير جودة ثمار الخيار 

 
 رحاب عيداروس محمد السيد سالم 

مصر   -جامعة الزقازيق   -كلية الزراعة   -قسم وقاية النبات   

 
حية بمحافظة الشرقية لتقييم فاعلية بعض المبيدات الحشرية   الموصي  قلية في منطقة الصال تجارب الح أجُريت ال                

واللمبدا  والابامكتين،  )الايميداكلوبريد،  وهم  الخيار.  -بها  محصول  على  البقعتين  ذو  الأحمر  العنكبوت  تجاه  سيهالوثرين( 

بامكتين، والمعاملة الثانية، مبيد  هي: المعاملة الأولى، مبيد الأ معاملات( و   3صممت التجربة بتصميم قطع كاملة العشوائية ) 

متبقي مبيد الأبامكتين  تم تقديرسيهالوثرين، والمعاملة الثالثة، مبيد الايميداكلوبريد، والكنترول وتكرر ثلاث مرات.  -اللمبدا 

، 5،  3لفة هي: ساعتين، يوم،  )مبيد الأكاروسي الموصى به لمكافحة ذلك العنكبوت( في ثمار الخيار على فترات مخت

أيضاً تم تقدير تأثير متبقيات مبيد الأبامكتين على بعض معايير الجودة )السكريات   يوم من المعاملة.  15و  13،  11،  9،  7

وبيتا  الاسكوربيك،  الكلية، وحمض  المذابة  الصلبة  والأجزاء  والحموضة،  والجلوكوز،  الكلية،  والمواد    -المذابة  كاروتين، 

تعداد حلم العنكبوت الأحمر خلال الرشة الأولى  قد أدت إلى انخفاض  أظهرت النتائج أن كل المعاملات الجافة، والبروتين(. 

في   إنخفاض  الأعلى  أعطت  قد  الابامكتين  بمبيد  رشها  تم  التى  المعاملة  أن  النتائج  أوضحت  ذلك،  على  علاوة  والثانية. 

 ( الأحمر  العنكبوت  حلم  اللمبد 96,32تعدادات  بمبيد  متبوعاً  )   -ا %(،  بنسبة    والايميداكلوبريد %(  92,22سيهالوثرين 

الخيار كانت  يوم من بعد المعاملة. كما    14%(، خلال  76,93)  للمتبقي الأولي في ثمار  الفقد  أن نسبة  النتائج  أظهرت 

العمر    8,96 تقريباً    t)1/2(ملجم/ كجم وفترة نصف  الطماطم كانت  ا  . وأظهرت النتائج أيض يوماً 2,99للمبيد في ثمار 

)ا  معدل  في  الكلية،  إنخفاض  المذابة  الكلية،  و الحموضة،  و كوز،  الجلو و لسكريات  المذابة  الصلبة  وحمض  الأجزاء 

الجافة و كاروتين،    -بيتا و   الاسكوربيك،  المزارعين بإستخدام مبيد    والبروتين(   ، المواد  الراهنة  الدراسة  وبناءً عليه، توصي 

 . و البقعتين في برنامج المكافحة المتكاملة الابامكتين لمكافحة حلم العنكبوت الأحمر ذ 
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