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               INTRODUCTION 

 

   Due to the high contents of antioxidant-rich phytochemicals and essential 

nutrients, tomatoes (Solanum lycopersicum L.) present one of the highest economically 

important vegetable crops that are grown worldwide and widely consumed as fresh 

vegetables (FAO 2015).  In Egypt, tomatoes are grown in most Governorates, and its 

cultivated areas were increasingly spread from the extreme north to the extreme south, 

reaching about 551 055.3 feddan, at the same time it provides suitable host plant for 

numerous pests and pathogens (diseases), (Adel, et al., 2018 and Shehawy, et al., 2021).  

The massive implementation of chemical and pesticides in different pests and 

diseases' control strategies has resulted in several problems, and lead to major 

environmental systems challenges, especially under current events of climate changes. 

Therefore, more attention was paid during last decades for sustainable development, 

including integrated pest management factors that could be more environmentally safe 

and higher selective, and could help in minimizing the mis-usage of agricultural 

chemicals (Shehawy et al. 2021); (Qari & Shehawy 2020). 
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              In the present study, the Phytoseiidae mite’s species namely; 

(Neoseiulus cucumeris, Neoseiulus californicus, Phytoseiulius persimilis, 

Typhlodrompis swirskii, Typhlodromus nigavi) as well as vertemic as a bio-

insecticide, were tested for controlling the phytophagous mites Tetranychus 

urticae Koch that infest tomato plants (Rogina cultivar) in Egyptian 

governorates namely, El-Beheira, El-Fayum and El-Ismailia. Obtained 

results indicated presence of significant differences among efficacies of all 

evaluated predators including vertemic, compared to untreated checks 

(control) and that T. swirskii was the highest potent treatment followed by 

N, californicus and vertemic which were significantly differed compared to 

the control (non-treated check, P<0.001). 

http://eajbsf.journals.ekb.eg/
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One of the principal pests that attack tomato plants is the cosmopolitan red spider 

mite Tetranychus urticae Koch (T. urticae) which infest and feed on more than 135 plant 

families including tomato cultivars  (Dermauw et al., 2012), fortunately, many predatory 

mites that belong to the western predatory mite, (Typhlodromus) were studied and found 

to present promising predators for polyphagous pest control (Marina et al., 2019) and  

(Tjosvold and Karlik 2003). In the same context, many scientists suggested the 

Phytocides mites as a very important polyphagous predators and considered it as an 

effective alternative approach to pesticides for controlling Tetranychus urticae on 

numerous of vegetable crops in field conditions or plant houses (Van Houten et al. 2005; 

Messelink et al. 2006).  

 Abden et.al., (2021), stated that the predatory mite, Typhlodromus sp. is one of 

the most important biocontrol agents, while Phytosiid predatory mites is considered as 

one of the promising predators for controlling polyphagous pest (Marina et al., 2019). 

Also, Amblyseius swirskii found to play an efficient role against red spider mite (Asadi et 

al., 2019). In addition, Víctor et al., (2017) suggested that the phytoseiidae mites could 

effectively regulate and control populations of red spider mite in the field.  Mortazavi 

et.al., (2019) mentioned that Amblyseius swirskii is a well-known natural enemy 

(predator) that can be used for regulating and controlling phytophagous red spider mites 

and have a higher attack rate coefficient (α) on immature stages of the spider mites 

Tetranychus urticae than those of E. frosti which has higher attack rate (α) and feeding on 

their eggs (Bazgir et. al., 2020). 

The aim of the present study is to evaluate the reduction efficacy of certain 

predatory mites including Neoseiulus cucumeris, Neoseiulus californicus, Phytoseiulius 

persimilis, Typhlodrompis swirskii, Typhlodromus nigavi compared to the biocide 

vertemic, for controlling the phytophagous red spider mites infesting tomato plantations 

in Egyptian governorates namely, El-Beheira, El-Fayum and El-Ismailia.  

 

      MATERIALS AND METHODS 

 

Experiment Locations:  

This study was carried out during the period from November 2022 until April 

2023 in several private fields scattered in Egyptian Governorates, El-Beheira, El-Fayum 

and El-Ismailia.  

Evaluated Predatory Mites' Species: 

The reduction efficiency of the five predators, namely, Neoseiulus cucumeris 

Oudemans, Neoseiulus californicus McGregor, Phytoseiulius persimilis, Typhlodrompis 

swirskii Scheuten and Typhlodromus nigavi Scheuten (Mesostigmata: Phytoseiidae), were 

evaluated.  

Mass Rearing: 

Rearing of predator mites were carried out as methods which were described by 

Afifi et al. 2013 and Abd El-Salam et al. (2019), where small bean plants were planted 

and artificially infested with the spider mites Tetranychus urticae then used for 

production of each species separately in greenhouses with the dimensions of 5m width 

and 7m length with average temperature between 25–30 °C and relative humidity 65±10 

%. The predatory mites were collected when the population increased. Each treatment 

was applied by 4 periods with 30 days intervals between them. The first release of the 

studied treatment was applied at the first week after sowing in the three governorates.  

Bioinsecticide:   

The bio-insecticide derived from Streptomyces avermitilis. named Vertemic® 1.8 

% EC with registration number in Egypt, 466 (CAS registration 71751-41-2), by 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/predatory-mites
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Egyptian Ministry of Agriculture, for controlling spider mite on tomato plants was also 

evaluated and compared.  It was applied as recommended at the rate of 40 ml/100L per 

Feddan 

Experimental Locations: 

The experimental fields were selected randomly in private farms in the 

abovementioned governorates. The Tomato hybrid (Rogina) was planted during the 

planting season (middle-November) in the three governorates. A total area of 1575m2 was 

cultivated with Tomato plants (for each governorate).  

Experimental Design and Plantation:  

For this work, the factorial complete randomised block design was chosen. Each 

experimental area was divided into many plots (seven) with three replicates each. (plot = 

30 × 3 × 1.75 m), equivalent to 157.5 m2 for each treatment and control. Safe area was 

left between each two plots. Each plot contains 525 tomato seedlings. Predators were 

released at rate of approximately 2625 predators/plot (five predators/plant) according to 

(Afifi et al. 2015). Finally, all agricultural practices tomato crop were performed as 

recommended during the cultivation season. 

Regarding the bio-insecticide, the vertemic was calibrated according to treated 

plot size. A 15-l volume sprayer machine (Hand Sprayer-16 litres) was used, and 

spraying was performed twice during the season, the first spray of the studied pesticides 

was applied at 1st week (first period) and 11th week (before third period). 

Data Recording: 

Randomized samples of 300 leaves from each plot (100 leaves × 3 replicates) 

were regularly weekly taken, early in the morning starting from the 1st week after 

treatment until the week no. 21, beside the one that was taken before treatment. Samples 

were transferred to the laboratory for investigation and counting numbers of T. urticae 

both adults and immature stages, using magnifier lens according to Al-Karboly and Al-

Anbaki 2014. 

Data Analysis: 

All recorded data were analysed using the computer software package SPSS. 

Comparisons between means treatments were depended on the F and LSD tests at 

α=0.05, while reduction %, were evaluated by Henderson & Tilton equation (1955). 

 

       RESULTS AND DISCUSSION  

 

Effect of Tested Predator Mites on Red Spider Mites' Population:  

 As shown in Table (1), reduction in the spider mites population density in the 

three tested governorates, caused by Neoseiulus cucumeris, Neoseiulus californicus, 

Phytoseiulius persimilis, Typhlodrompis swirskii, Typhlodromus nigavi predators and 

Vertemic respectively, after different exposure periods were presented.  

             In El-Beheira Governorate, the reduction % of the red spider mite adults were 

39.43, 41.91, 26.59, 60.28, 22.012and 71.43% respectively, after the first 4 weeks (1st 

period), while by reaching the last period (17th–21st week) the reduction % recorded 

59.74, 98.85, 52.32, 100. 47.95 and 81.41% for the same predators respectively, after the 

21 weeks, the total recorded reduction with the same predators was 52.19, 83.77, 42.25, 

90.71, 38.35 and 82.48 %, respectively with F-value at α = 0.05 of 104.26 (d.f. 6 & 119), 

indicating presence of significant difference between treatments. 

             In El-Fayoum Governorate, the reduction% of red spider mite adults with same 

abovementioned reduction agents gave 40.94, 47.60, 31.65, 59.48, 15.32 and 76.83% 

respectively after first exposure periods, and 55.11, 83.54, 48.05, 94.01, 22.80 and 

89.78% respectively after the second period, while after the last period of treatment, 65.0, 



Marwa, A. M. Abd-Allah et al. 4 

95.56. 54.48. 99.96. 38.84 and 88.50% were recorded, and finally, a total reduction 

percentage in numbers of red spider mite T. urticae after treatment was recorded as 57.51, 

84.6, 49.19, 91.72, 30.26 and 86.75% respectively, with F-values at α = 0.05 was 153.8** 

(dF: 6 and 119) indicating also presence of significant difference between treatments in 

Fayoum Governorates.  

             In El-Ismailia Governorate,  after first exposure periods, 46.86, 67.99, 38.32, 

84.28, 33.93 and 75.50% respectively, was recorded, then 65.68, 93.57, 58.19, 98.63, 

48.3 and 85.82% respectively after the second period,  65.55, 99.43, 54.25, 100.00, 43.25 

and 69.49% after the last period of treatment with the same factors respectively, and final 

reduction of 64.22, 92.83, 53.65, 97.144, 41.67 and 78.15% respectively, as well as F-

values at α = 0.05 was 156.23** (d.F. : 6 and 119) indicated that there was a significant 

difference between all treatments.  

Table 1. Reduction percentages and average of red spider mite, Tetranychus urticae 

nymphs and adults, infested tomato plants (Rogina hybrid) after treatment with 

bio-control agents in Behira, Fayoum and Isamailia Governorates respectively. 

 

              

               Generally, analysis of variance (ANOVA) and least significant difference (LSD) 

values at α =0.05 indicated that T. swirskii was the highly potent treatment followed by 
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N, californicus and vertemic was differed compared with the untreated control 

significantly (P<0.001). Indeed, it was clear that N.cucumeris caused higher reductions in 

T. urticae population than in other treatment and control treatments. 

Illustrated data in both Table 2 and Figure 1, showed analysis (ANOVA) for the 

three selected locations (governorates), predatory mites and interaction between 

predatory mites. The analysis results indicated that there were differences between the 

effect of the evaluated predatory mites and Vertimec, against red spider mite on tomatoes 

plants compared with the control in the governorates significantly (F. Value = 17.915) at 

α=0.05 or less and probability value (P. value ˂ 0.0001).  

  These results in the same line with those previously reported by Marcela et.al. 

(2019) who stated that Amblyseius swirskii is a well-known natural enemy (predator) that 

can be used for regulating and controlling phytophagous red spider mites (TSSM). Also, 

the predatory mites A. swirskii and other predator mites were evaluated for their reduction 

efficacy against different polyphagous mites two spotted red mites' stages. Moreover, 

Nomikou et al. (2002) mentioned that, Phytoseiidae mites reduced the attack of T. urticae 

density in tomatoes cultivars in greenhouse.  

Table 2. Summation squares, mean square, calculated F. and probability values in the 

three Governorates after treatment of Tetranychus urticae (red spider mite) 

infested tomatoes plants.    
Source Type III Sum of 

Squares 

Df Mean Square F P. Value 

Governorate 1338232.67 2 669116.33 202.018* 0.0001 

Species 7538189.14 6 1256364.85 379.319** 0.0001 

Governorate * 

species  
712067.10 12 59338.92 17.915** 0.0001 

Error 1182442.31 357 3312.16   

Total 25142805.69 378    

 

 

Fig. 1. Efficacy of predatory mites and vertemic on T. urticae eggs in the three selected 

locations (governorates) Means of remained individuals. 

             Means & LSD test for obtained data indicated reduction of T. urticae with 

different biocontrol agents in the three locations (governorates), as shown in Table 

(3).Obtained results indicated that there were significant differences among all treatment 

except between vertemic and N. californicus in all three Governorates compared with 
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untreated control, in this respect, T. swirskii was found to be highly effective followed by 

vertemic and N. californicus followed by N. cucumeris followed by P.  persimilis then T. 

nigavi. 

             The significant difference between Governorates regarding the efficacy of tested 

predatory mites could probably due to climatic changes nevertheless, the pattern found to 

be conserved where T. swirskii was highly effective followed by vertemic, then N. 

californicus was highly effective followed by N. cucumeris, P.  persimilis then T. nigavi 

compared with control. 

 

Table 3. Means and LSD of biocontrol tested agents against Tetranychus urticae (red 

spider mite) infested tomatoes crop in three Governorates (El-Bahira, El-

Fayoum and El-Ismailia).  

 
Means with the same litter is not significantly different, whereases means with the different litters is significantly 

different at alph= 0.05 

 

Effect of Tested Bio Control Agent on Produced Tetranychus urticae Eggs:  

              As shown in Table (4), the reduction % and average of produced Tetranychus 

urticae (red spider mite) eggs after treatment with the tested bio-control agents in 

Beheira, Fayoum and Isamailia Governorates, are shown.   

              In Beheira governorate, the number of eggs after treatment with N. cucumeris N. 

californicus, P. persimilis, T.  swirskii, T. nigavi, and Vertemic respectively, after 

different periods showed that the population reduction % in red spider mite eggs on 

tomatoes plants were 38.79, 46.10, 29.34, 75.64, 20.80 and 69.10% after the first 4 weeks 

(first period), and 60.77, 92.86, 51.93, 99.96, 49.18 and 79.37% after the last period 

(17th–21st week) , and the general reduction after 21 weeks of treatments were 63.98, 

92.77, 53.326, 97.12, 41.01 and 77.96 %, respectively. Whereas F-values at α = 0.05 was 

126.272 (d.f. 6 & 119), indicated that there was a significant difference between all 

treatments against red spider mite’s eggs on tomatoes plants. 

             In El-Fayom governorate, number of T. urticae eggs after treatment with N. 

cucumeris, N. californicus, P. persimilis, T.  swirskii, T. nigavi and Vertemic 

respectively,  after different exposure periods showed that the reduction % in red spider 

mite eggs on tomatoes plants were 48.93, 56.74, 37.57, 79.03, 32.520 and 73.76% after 

the first 4 weeks (first period), and 55.82, 80.09, 41.74, 90.05, 38.77 and 87.00%, after 

the second period Moreover, it was 72.78, 94.79, 62.96, 99.95, 57.75 and 80.92% after 

the last period and the general reduction  were 52.40, 83.81, 41.96, 90.93, 38.77 and 

82.42%. as well as F-value at α = 0.05 was 170.76** (dF: 6 and 119) that indicated that 

there was a significant difference between treatments in Fayoum Governorates.  

              In El-Ismailia governorate, the number of T. urticae eggs after treatment with N. 

cucumeris, N. californicus, P. persimilis, T.  swirskii, T. nigavi predators as well as 
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Vertemic respectively,  after different exposure periods showed that the reduction % in 

red spider mite eggs on tomatoes plants were 44.40, 69.84, 32.66, 84.56, 30.79 and 

74.82% respectively after the first 4 weeks (first period), and 61.99, 92.40, 44.38, 97.97, 

37.97 and 85.09%,after the second period Moreover, it was 71.70, 99.10, 57.72, 100.00, 

49.17 and 72.22%, after the last period and 57.39, 84.51, 48.95, 91.68, 29.94 and 86.69% 

respectively, as well as F-value at α = 0.05 was 172.23** (d.F:6 and 119) that indicated 

that there was a significant differences between all treatments. 

 

Table 4. Reduction % and average of produced Tetranychus urticae (red spider mite) 

eggs after treatment with bio-control agents in Beheira, Fayoum and Isamailia 

Governorates. 

 

               Data mentioned in Table (5), showed the statistical analysis of variance 

(ANOVA) among the three different locations (Governorates), predatory mites efficacy 

and interaction between predatory mites efficacy and the three Governorates. The bio 

statistical analysis indicated that among the three Governorates, there were significant 

differences in the effect of the five predatory mites’ species and Vertemic against red 

spider mite eggs on tomatoes plants compared with the control (F. Value = 117.915) at 

α=0.05 and probability value (P. value ˂ 0.0001). While F. value was 445.35 at α=0.05 

between bio-control agents' efficacy, therefore there is significant differences among bio-
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control agents in their efficacy on red spider mites' eggs. Given results are approved with 

those obtained by Nomikou et al., (2001a) and Hagler et al., (2004) who concluded that 

the Predator mites; A. swirskii was the most effective bio-control agent for T. ureticae. In 

addition, the same observation was registered by Arthurs et al., (2009) who concluded 

that N. cucumeris, is useful as a biocontrol agent for two spotted spider mites, and 

Amblyseius swirskii represents also the rational common predatory for two spotted spider 

mites Al-Zyoud (2014). 

Table 5. Analysis of variance for the red spider mite eggs in tomatoes plants (Rogina 

sultivar) after treatment with biocontrol agents in Beheira, Fayoum and Isamailia 

Governorates. 
Source Type III Sum 

of Squares 

Df Mean Square F Sig. 

Governorate 479174.17 2 239587.08 117.97 .0001 

Bio-control 5426568.91 6 904428.15 445.35 .0001 

Governorate * species 184549.40 12 15379.11 7.57 .0001 

Error (within) 725003.64 357 2030.82 - - 

Total 17659935.31 378 - - - 

 

              Finally, data illustrated in Figure (2) and Table (6), showed the means and LSD 

test on the red spider mite T. urticae after treatment with the five biocontrol agents as 

well as Vertemic, on tomatoes plants in the three different Governorates. The general 

means in the three Governorates of red spider mite eggs was 63.47, 163.3, 238.40, 215.5, 

24.24 and 80.29 after treatment with   N. californicus, N. cucumeris, T. nigavi, P.  

persimilis, T. swirskii and Vertemic compared with untreated control mean (400.30).  

             These results indicated that there is significant difference between all treatment 

efficacy except between vertemic and N. californicus efficacy in all three Governorates 

compared with untreated control, and that T. swirskii was highly effective followed by 

vertemic and N. californicus followed by N. cucumeris followed by P.  persimilis then T. 

nigavi and the LSD value was14.38.  

 
Fig 2. Means of red spider mite’s eggs in Beheira, Fayoum and Ismailia Governorates 

after treatment with different predatory mites and vertemic. 
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Table 6: Means and LSD test of different predatory mites against the red spider mite eggs 

and Vertemic on tomato plants in Beheira, Fayoum and Isamailia Governorates. 

 
Means with the same litter is not significantly different, whereases means with the different litters is 

significantly different at alph= 0.05 

 

CONCLUSION  

               Tetranychus urticae still represent a severe phytophagous mite infesting tomato 

cultivars in Egypt. The massive dependence on chemical insecticides has resulted in 

emergence of resistant Tetranychus urticae populations, and presenting a true challenge 

regarding sustainable development in agriculture. Thus, the current investigations of the 

selected predatory mites, in three Egyptian governorates, were conducted to provide a 

compatible agent that could be applied to minimize dependence on various chemical 

insecticides. This study indicated a promising role of phytosiid predatory mites, including 

T. swirskii and N, californicus as well as Vertimec, in regulating and controlling of red 

spider mites in tomatoes field. Finally, from this primarily work, it can be concluded that 

more extended evaluation of the tested predatory mites should be conducted in other 

governorates nationwide during different seasons, before their certified recognition as 

biological agents in different integrated control strategies for T. urticae in Egypt. 
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