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ABSTRACT 

The present work was carried out to evaluate the toxicity of 

four pesticides i.e. Abamactin, Bifenazte, Spinossad and Beauvaria 

bassiana against Tetranychus urticae Koch and predator mite 

comparing with release the predator mite, Phytoseiulus persimilis 

Athias-Henroit on Cucmber plant, Cucumis sativus  that were 

assessed in greenhouse. Fabcomic, Acramite, Tracer and Biovar 

were much less toxic to adult females and immature of P. persimilis 

than to those of T. urticae. Chemical pesticides gave its maximum 

reduction after 3 days from treatment, 86.04, 72.61 and 76.52%, 

respectively for Fabcomic, Acramite and Tracer, while Biovar was 

the least. On the other hand releasing of P. persimilis at level 1:10 

gave the best results of bio-control T. urticae infesting cucumber 

plant where it gave 26.09% reduction after 3 days from released and 

the reduction percentage increased gradually until reached its 

maximum values after 14 days with 88.41%. These results were 

nearly similar to those gave by other pesticides. P. Persimilis 

significantly affected by feeding on treated prey where longevity and 

fecundity decreased. 

Conclusively, the predatory mite, P. persimilis introduced 

good results in controlling the two-spotted spider mite, T. urticae on 

cucumber plants in green houses. So, it can use as a biocontrol agent in 

controlling  this dangerous mite pest on other plants, but it would be 

appear that conjoint use of the tested pesticides with P. persimilis in IBM 

have be sequence separated by time intervals that would be sufficient to 

minimize the toxicity effects on the predator.   
Key words: Phytoseiulus persimilis, Tetranychus urticae, Pesticides, 

Biological control. 
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INTRODUCTION 

Cucumber (Cucumis sativus L.) is considered one of the important 

vegetable crops in Egypt. Its cultivated area reached 30000 Feddans in 

summer and 10000 Feddans in winter (Ibrahim et al., 2006). Cucumber 

cultivated in all Egypt Governorates for local market and exportation.  

The two-spotted spider mite, T. urticae is one of important pest on 

cucumber it causes several damage to growth plant, resulting reduction in 

the quality and quantity of the production. The pest may be controlled with 

acaricides and biological control agents Chemical control should be kept to 

a minimum because of development of pesticides resistance and high level 

of chemical residues on fresh vegetables (Mostafa et al., 1989 and Clarke et 

al., 1994).  

Phytoseiid predators are the most important biological control agents 

of phytophagous mites in integrated pest management programs of outdoor 

and greenhouse crops (McMurtry and Croft, 1997). P. persimilis was the 

most important predacious mites using for control the two-spotted spider 

mites; T. urticae under greenhouse (El-Laithy, 1992). 

The present study aimed to throw more light on the importance of 

using selectivity pesticides for controlling Tetranychid mites; T. urticae and 

its side effect on predatory mite; P. persimilis when fed on treated prey with 

pesticides in addition to use P. persimilis only as bio-control agent against 

T. urticae. 

  

MATERIALS AND METHODS 

 

3.1. Pesticides: 

a. Abamactin (Fabcomic 1.8 % EC) 

 Chemical structure: 
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b. bifenazte (Acramite 23.5% SC) 

 Chemical structure: 
NHNH

OCH3

COOCH(CH3)2

 
 

 

c. Spinosad (Tracer 24% SC) 

 Chemical structure: 
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d. Beauvaria bassiana (Biovar 23×10
6 

spore/gm.) 

 

3.2. Mite cultures from T. urticae and P. persimilis: 

Field samples of egg plant leaves (Solanum melongena) infested by 

the two spotted spider mite individuals of Tetranychus urticae, were 

collected and placed in paper bags. Samples were transferred immediately to 

the laboratory. The mass culture was initiated by transferred groups of 

females and males using a camel’s hair brush, placed in Petri-dishes 5cm 

diameter, which provided with untreated fresh discs of mulberry leaves 

(Morus alba L.) about 2.4 cm diameter. Each disc was placed on a pad of 

cotton wool which was fully saturated with water as a source of moisture 

and to prevent mite escaping.  

Newly laid eggs were obtained by releasing the adult females on 

fresh and clean mulberry leaf discs overnight and removing all the adult 

females at the next day. After egg hatching, the newly larvae were placed on 

fresh leaf discs in prepared Petri-dishes as mentioned above. The old leaf 

discs were removed after one day and mites were fed on fresh leaf discs, 

wherever, it was necessary about 2-4 changes, to reached nymphs stages. 

All colonies were kept in an incubator at 28 ± 2ºC and 65 ± 5% R.H. The 

population density of mites in each colony was kept by providing of fresh 

host plants.  
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3.3. Mass rearing of the predatory mite; Phytoseiulus persimilis: 

 A stock culture of the predatory mite; P. persimilis was collected 

from Phaseolus vulgaris L. at Ismailia Agriculture Research Station. Leaf 

discs of mulberry (Mours alba L.) were used as a substrate for rearing the 

predator. Leaf discs of 3 cm diameter were put in Petri-dishes on piece of 

cotton wool, each disc was lined with a wet cotton barrier. Drops of water 

were added daily to maintain suitable moisture for the predator. Whenever, 

leaf substrate began to deteriorate, it was changed by fresh one T. urticae 

different stages were offered as prey. The experiments were carried out 

under constant conditions 28±2ºC and 65 ± 5 % R.H. 

 

3.4. Effect of feeding predatore mite; Phytoseiulus persimilis females on 

treated T. urticae nymphs with some pesticides on certain biological 

aspects of the predator: 

 LC50 values (2.70, 0.17, 118.7 and 10.09) of four pesticides i.e., 

Acramite, Fabcomic, Biovar and Tracer, respectively was evaluated on 

nymphs of T. urticae. Nymphs of T. urticae placed on the mulberry leaf 

discs were dipped for ten seconds in each calculated LC50 concentration of 

the aforementioned pesticides. The survived treated nymphs were 

transferred to clean untreated mulberry leaf discs placed on moistened 

cotton wool in Petri-dishes. Twenty four hours later, the treated tetranychid 

nymphs were offered as food to the adult females of the predator; 

Phytoseiulus persimilis. Each female was supplied daily with enough 

treated. T. urticae nymphs. Study started with 20 from each predator mite 

females and conducted at a constant hygrothermal condition of 28 ± 2ºC and 

65 ± 5% R.H. Percent mortality of predator females was calculated 

according to Abbott formula 1925. Longevity, fecundity and food 

consumption were calculated. 

 Newly mated female of predatory mite; P. persimilis were 

transferred to leaf discs of mulberry. Leaf discs were examining daily and 

number of consumed and longevity were recorded. All the killed preys were 

removed and replaced with another a live one. This experiment was carried 

out less than 28 ± 2º C and 65 ± 5% R.H. 

 
3.5. Acaricidal activity of certain pesticides against T. urticae and P. 

persimilis on cucumber (Cusumis sativus L.) under greenhouse. 

 This investigation carried out to study the toxicity effect of the tested 

pesticides, Acramite, Fabcomic, Biovar and Tracer. Against the two spotted 

spider mite, Tetranychus urticae and P. persimilis. The experimental area at 

Sharkia governorate was divided into 15 plots each plot considered as 

treatment that divided into 12 rows which divided into 4 replicates 
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surrounded by non cultivated belt. Spraying was carried out by using a 

knapsack motor sprayer. One concentration, 50, 5, 200 and 50 ppm was 

used from each pesticide, Fabcomic , Acramite,  Biovar and Tracer   which 

considered treatment. Representative samples of 20 leaves were collected 

after 3, 7, 10 and 14 days of application at randomly from each plot. The 

leaves were examined using binocular microscope and the number of 

moving stages per leaf was recorded. Samples from untreated plants were 

taken as control samples (check). Reduction percentages due to the 

treatments were calculated according to Henderson and Telton Equation 

(1955). 
Reduction%= 1-Treatment after × Control before/Treatment before× Control after  x100   

 

 6. Releasing of the predatory mites; Phytoseiulus persimilis in 

greenhouse: 

 The two spotted spider mite, Tetranychus urticae was reared on 

kidney bean plants, Phaseolus vulgaris L. planted in greenhouse at Sharkia 

Governorate. The plants were infested with T. urticae  taken from egg plants 

at 20 days  and then individuals of the T. urticae mite moved off the infested 

leaves to the new foliage. 

 The phytoseiid predators, P. persimilis was reared on large metal 

box 35×25×5 cm, cotton pad were used, cotton pad were put in the middle 

of each box on 2cm thick piece of sponge, leaving a space provided with 

water as a barrier to prevent predatory mite from escaping. The predators 

were provided with pieces of bean leaves cutting infested by T. urticae as a 

food source. The plastic boxes were kept in an incubator at 28 ± 2ºC and 65 

± 5% R.H. water was added daily to maintain suitable moisture for the 

predators rearing. 

 Cucumber seedlings were transplanted in 10
th

, October in 

greenhouse and the predators were transferred in 30
th

, October. Cucumber 

plants were included with predator and prey at ratio 1:10 in three replicates, 

each 3×3 m
2. 

A plastic sheet was fixed between each replicate to avoid the 

predatory mite escaping to the other one.
 
 The required population numbers 

of predatory mite individuals were calculated according to the following 

formula (El-Nagger et al., 2008): 
 

Released number =
ratioprey 

 ratiopredator  nt in treatme  . of no. Total urticaeT  

 

The infestation bean leaves with the predatory mite were transferred 

in an ice-box to the green house and then distributed on infested cucumber 

plants except the treatment which kept free from any controlling agents. 
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After one week of releasing 20 cucumber leaves were picked up and 

transferred to the laboratory in paper bags, the movable stages of T. urticae 

and all stages of the predatory mites were counted after3, 7, 10 and14 

subsequent days. 

 

7. Statistical Analysis: 

The data obtained were subject to statistical analysis. Duncan`s New 

Multiple Range Test (Duncan, 1955) was used to determine the significant 

of difference between mean values of the treatments. Deterrent index 

calculated according to Lundgren (1975). 

             Deterrent index = B – A /  A + B  x100 

Where, B: number of eggs in control, A: number of eggs in treatment 

Mortality percentages for the different tested stages were counted 

and calculated by using Abbott's formula (1925). 

Mortality percentage% =No. of dead individual/ No. of total individual x 100 

 

 

RESULTS AND DISCUSSION 

 

1. Side Effect of feeding predatory mites; P. persimilis females on treated 

T. urticae nymphs with four pesticides LC50 on certain biological aspects 

of the predator: 

 Data in Table (3) and Figure (2) showed that, female longevity, 

fecundity and consumption of P. persimilis were significantly affected when 

fed on T. urticae nymphs treated with LC50 of four pesticides i.e., Acramite, 

Fabcomic, Biovar and Tracer which obtained from Tables (1 & 2) and 

Figure  1. The effect of the pesticides on female longevity can be arranged 

descending according to the pesticide efficiency recording 21.06, 22.73, 

22.88 and 25.19 days for fabcomic, 

Acramite, Tracer and Biovar, respectively, comparing with the 

control treatment that elapsed 27.45 days. The same trend was noticed on 

the fecundity which recorded 32.41, 43.06, 46.52 and 50.45 eggs, while in 

untreated females it was 59.70 eggs. The adult female of P. persimilis 

consumed higher number of untreated prey followed by those treated with 

tracer, Biovar, Acramit and Fabcomic. Fabcomic was more potent pesticides 

compared with other pesticides because it reduced total deposited eggs 

(Deterrent index) 29.62 % followed by 16.19, 12.40 and 8.39% for 

Acramite, Tracer and Biovar, respectively. 
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Table 1. Mortality percentage of Tetranychus urticae nymphs treated with 

different concentrations of some pesticides after 24 h. 

 

Table 2. Toxicity of some pesticides against nymphs of Tetranychus urticae 

 

 

 

 

 

Mortality 

 % 

No. of  

dead 

Total 

number 

Conc. 

ppm 
Pesticides 

92.5 74 80 1 

Fabcomic 
68.75 55 80 0.5 

37.5 30 80 0.1 

20 16 80 0.05 

88.75 71 80 10 

Acramite 
73.75 59 80 5 

43.75 35 80 2.5 

18.75 15 80 1 

91.25 73 80 20 

Tracer 
65 52 80 15 

46.25 37 80 10 

17.5 14 80 5 

70 56 80 200 

Biovar 
41.25 33 80 100 

21.25 17 80 50 

8.75 7 80 25 

Confidence limits of Lc50 
Slope 

Toxicity 

index 
Lc50 

ppm 

Pesticides 

Lower Upper Lc50 ppm 

0.14 0.21 1.54 100 0.17 Fabcomic 

2.31 3.13 2.15 6.46 2.70 Acramite 

8.31 11.91 3.42 1.73 10.09 Tracer 

101.43 143.59 2.08 0.14 118.71 Biovar 
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 Figure 1. LC-P lines of four pesticides against nymphal stage of 

Tetranychus urticae   
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Figure 2. Effect of feeding P. persimilis females on treated T. urticae 

nymphs with LC50 of tested pesticides. 
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2. Reduction percentages of phytophagous mite, T. urticae and 

predacious mite, P. persimilis on cucumber (Cucumis sativus L.) under 

greenhouse: 

 Data in Table (4) summarized the efficacy of some pesticides at 

different concentration against T. urticae and P. persimilis. Reduction 

percentages of mite population measured till 14 days post treatment. This 

data indicates that significant and high infestation reduction was recorded 

after 3 days of treatment against T. urticae adults, with chemical tested 

materials under field conditions and after 7 days with bio-pesticide, Biovar. 

Although, the rate of efficiency (i.e. infestation reduction percent) of the 

tested materials was increased by increasing the rate used, but the rate 

increase in efficacy was not proportional with the increase in the rate of 

concentration applied for all the investigated periods after treatments. Also, 

the rate of infestation reduction was significantly reduced with the lapse of 

time. Fabcomic at 5ppm conc. was the most toxic compounds as they 

caused 86.04% and 51.79% reduction in T. urticae and P. persimilis 

population after 3 days, respectively with mean redaction after 14 days 

69.52% and 43.75 %, followed by Acramite at 50 ppm conc. as they caused 

at 72.61% and 46.13% and mean reduction 61.54% and 46.09%, Tracer at 

the same concentration which gave 67.52% and 17.89% reduction and mean 

reduction 56.10% and 14.85% and Biovar at 500 ppm conc. as they caused 

38.27% and 14.13% reduction with mean reduction 47.40% and 14.05% in 

T. urticae and P. persimilis population, respectively. Tested pesticides were 

much less toxic to the predator; P. persimilis than its prey; T. urticae.  

Reduction percentage reduced after 7 – 14 days in chemical pesticides but 

with fungicides (Biovar) reduction percentage increased gradually after 

treatment. These results were nearly similar to Zhi-Qiang and Sanderson 

(1990). 

 

3. Release of predacious mites for control of Tetranychus urticae in 

greenhouse: 
 Data arranged in Table (4) indicated that, the examine cucumber 

leaves collected just before releasing P. persimilis. Infestations with the 

two-spotted spider mite, T. urticae was generally high as its populations at 

the pre-count 14.60 and 1.50 individual / leaf for prey and Predatory, 

respectively at ratio between predator and prey 1: 10 while rached 17.20 and 

3.15 for control, respectively. Three days after release, the percent reduction 

results reductions in number of the target pest, T. urticae movable stages 

26.09% reduction in treatment. While rached 39.97% after 7 days .The 

reduction percentage in mite count after 10 and 14 days from release was 

61.26 and 88.41%, respectively. Statistically  analysis  in  Table (4)  reveled  
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that there are no significantly differences between treated with pesticides 

and releasing P. persimilis at 1:10. So these data proved that releasing of P. 

persimilis at level 1: 10 gave the best results of bio-control of T. urticae 

infesting cucumber plants in greenhouse. These results are in agreement 

with (El-Naggar et al., 2008) reported that, the reduction percentage after 

release the predatory mites P. persimilis for the three levels of treatment 1: 

5, 1: 10 and 1: 15 were 71.83, 82.84 and 76.51%, respectively under green 

house and (Heikal and Fawzy, 2003) released the predatory mite 

Phytoseiulus macropilis for controlling the two spotted spider mite, T. 

urticae in a net greenhouse. The reduction percentage reached about 90%. 

Conclusively, The predatory mite, P. persimilis introduced good results 

in controlling the two-spotted spider mite, T. urticae on cucumber plants in green 

houses. So, it can use as a biocontrol agent in controlling  this dangerous mite 

pest on other plants, but it would be appear that conjoint use of the tested 

pesticides with P. persimilis in IBM have be sequence separated by time intervals 

that would be sufficient to minimize the toxicity effects on the predator.   
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ً البقعحين لحلن العنكبٌتسحخذام الوكافحة الحيٌية ًبعض الوبيذات إ  الأحور ر
Tetranychus urticae  ًوفحرس الأكارًسَ الPhytoseiulus 

persimilis ظيار هذٍ نجاحو فَ الوكافحة جحث الصٌبلإ 
 

 
حواده حسن راضَجاد 

1
هحوٌد السيذ النجار ‘ 

2
جيانَ رشذٍ عبذ الظاىر ‘ 

1
 ‘ 

هحوذ هحوذ عليٌه
2 

 ِصش  –تٕٙا  –جاِعٗ تٕٙا  –وٍيٗ اٌضساعٗ  -لغُ ٚلايح إٌثاخ  .1

 ِصش. -جيضج –ِشوض اٌثذٛز اٌضساعيح  –. ِعٙذ تذٛز ٚلايٗ إٌثاخ 2

 
  

يٙذف ٘زا اٌثذس اٌٝ دساعح اٌراشيش اٌغيش اٌّثاشش ٌثعض اٌّثيذاخ عٍٝ اٌذٍُ 

 فيرٛعيذٜ ٌعائٍح( اٌرايع Phytoseiulus persimilisالأواسٚعٝ اٌّفرشط )

تالأضافح اٌٝ اٌّماسٔح تيٓ اعرخذاَ ٘زج اٌّثيذاخ ٚاطلاق ٘زا اٌّفرشط فٝ ِىافذح 

دٍُ اٌعٕىثٛخ الأدّش رٚ اٌثمعريٓ ٚرٌه ذذد ظشٚف اٌصٛب ٚ٘زا ٌلأعرفادج ِٓ دٚس 

٘زا اٌّفرشط ٚأخزٖ فٝ الأعرثاس ضّٓ تشاِج اٌّىافذح اٌّرىاٍِح ٚلذ أٚضذد إٌرائج 

 ٝ الأذٝ :اٌرٝ اجشيد عٍ

اٌخصٛتح ِٚذج اٌذياج ٚوزٌه ِعذي الأعرٙلان لأٔاز اٌّفرشط ذأشيشا  خ. ذأشش1

% ِٓ اٌّثيذاخ 55ِعٕٛتا عٕذ ذغزيرٙا عٍٝ دٛستاخ ِعاٍِٗ تاٌرشويض اٌزٜ يمرً 
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 21.56اٌفاتىِٛيه ٚالأوشاِيد ٚاٌرشيغش ٚاٌثيٛفاس ديس عاشد الأٔاز اٌّعاٍِح ٌّذج 

يَٛ ٌٙزج اٌّثيذاخ عٍٝ اٌرٛاٌٝ تاٌّماسٔح  25.12ا ٚأخيش يِٛا 22.22ٚ  22.23ٚ 

 يِٛا  22.45تالأاز اٌرٝ غزيد عٍٝ دٛستاخ غيش ِعاٍِح ٚ عاشد 

ٌذٜ الأٔاز ديس تٍغ ِرٛعظ وّا واْ ٌٙزج اٌّثيذاخ ذأشيش ٚاضخ عٍٝ اٌخصٛتح 

تيضح / الأٔصٝ  55.45ٚ  46.52ٚ  43.56ٚ  32.41عذد اٌثيض اٌىٍٝ ٌىً أصٝ 

 تيضح/ الأٔصٝ. 52.25رشذية اٌغاتك تيّٕا ٚضعد الأٔاز اٌغثش ِعاٍِٗ عٍٝ ٔفظ اٌ

الأاز غيش اٌّعاٍِح عذد أوثش ِٓ اٌفشائظ ِرثٛعا تاٌرٝ عٍِٛد  ٍٙىدأعر

تاٌّثيذاخ اٌرشيغش ٚ اٌثيٛفاس ٚالأوشاِيد شُ اٌفاتىِٛيه عٍٝ اٌرٛاٌٝ ٚتصفح عاِٗ 

اٌّرىاٍِح يجة اٌذشص عٍٝ عٕذ اعرخذاَ اٌّثيذاخ ٚاٌّفرشط فٝ تشاِج اٌّىافذح 

ٚجٛد فرشج صِٕيح تيٓ اٌّعاٍِح تاٌّثيذاخ ٚاطلاق اٌّفرشط ٚرٌه ٌرمٍثً اٌرأشيش اٌغاَ 

 عٍٝ اٌّفرشط.

دسعد فاعٍيح اٌّشوثاخ اٌغاتمح عٍٝ اٌذٍُ اٌعٕىثٛذٝ الادّش رٚ اٌثمعريٓ . 2

 555ٚ 55ٚ 55ٚ 5ٚرٌه عٍٝ ٔثاذاخ اٌخياس إٌّضسعح فٝ اٌصٛتح ٚرٌه ترشويضاخ 

يَٛ ِٓ  14جضء فٝ اٌٍّيْٛ ٌىً ِٓ اٌفاتىِٛيه ٚالاوشاِيد ٚاٌرشيغش ٚاٌثيٛفاس ٌّذج 

خ اٌغاتمح تعذ شلاشح اياَ ِٓ اٌّعاٍِح اٌّعاٍِح ديس عجٍد اعٍٝ ٔغيح خفض ٌٍّثيذا

ِاعذا اٌّثيذ اٌذيٜٛ ٚصً اعٍٝ ٔغيح خفض يعذ اٌيَٛ اٌغايع ِٓ اٌّعاٍِح ٚعٕذ 

 1تّعذي  (Phytoseiulus persimilisط الاواسٚعٝ )دساعح وفاءج اطلاق اٌّفرش

يَٛ ِٓ الاطلاق ديس  14ِفرشط/ فشيغح ٚصٍد ٔغيح اٌخفض الصا٘ا تعذ  15:

% ٔغثح خفض ٚعٕذ دساعح ِرٛعظ ٔغة اٌخفض تعذ اٌّعاٍِح 22.41تٍغد دٛاٌٝ 

تاٌّثيذاخ ٚاطلاق اٌّفرشط ٚجذ أح لايٛجذ فشٚق ِعٕٛيح ذزوش ِّا يؤوذ ِذٜ اّ٘يرٗ 

(  فٝ اٌّىافذح اٌذيٛيح Phytoseiulus persimilisٚٔجاح اٌّفرشط الاواسٚعٝ )

    ٌلاواسٚط إٌثاذٝ.

ٔريائج جييذج فيي ِىافذيح  P. persimsilis عيي   الأواسٚ  أعطي اٌّفرشط الحٌصية: 

اٌذٍييُ اٌعٕىثييٛذي رٚ اٌثمعريييٓ عٍييي ٔثاذيياخ اٌخييياس ذذييد ظييشٚف اٌصييٛب ِييع  ِىأيييح 

 عرذذاَ وعٛاًِ تيٌٛٛجيح فعاٌح فيي ِىافذيح ٘يزج ا فيح اٌخطييشج عٍيي إٌثاذياخ ٚ ٌىيٓ 

ة ذيشن ٚليد عٓ  عرذذاَ ٘زج اٌّفرشط ِع اٌّثيذاخ في تشاِج اٌّىافذح اٌّرىاٍِيح يجي

ِٕاعة تيٓ  عرخذاَ اٌّثيذاخ ٚ  طيلاق اٌّفريشط دريي يّىيٓ ذمٍييً اٌريأشيش اٌغياَ عٍيي 

     اٌّفرشط.
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