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Abstract 

According to the integrated mite management programs, laboratory experiments were carried out to evaluate 

the toxic effect of Three chemical compounds (Abamectin ; Fenpyroximate ;  Cypermethrin )and one plant extract 

( Wormseed) against the egg and adult females of the two spotted spider mite Tetranychus urticae (Koch) and 

adult females of predatory mite Amblyseius gossipi (El-Badry) on two different host plants (Cotton and Soybean). 

The side effect of mentioned compounds on some biological aspects of two species of mites were also evaluated. 

Cypermethrin was the most effective compound tested on egg deposition of T. urticae on Cotton plant, while on 

the other host occupies the next position after Fenpyroximate. Also, Cypermethrin was highly toxic compound 

that caused the highest decrease in egg hatchability especially on Cotton and Soybean.According to the nature of 

the chemical the prey egg consumption by the predator changed depending on time elapsed between egg 

contamination by chemical and egg introduction to the predator, also consequently the predator egg 

production.While the data in the filed indicated that the same effects  Abamectin was the most effective compound 

while Fenpyroximate and Cypermethrin caused a moderate effective,but Wormseed caused the  least  effective 

compound to motile stages of T. urticae than A. gossipi on tow different host plants (Cotton and Soybean).  
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Introduction 

 

The wide use of the chemical compounds resulted 

many problems such as population out breaks and 

chemical resistance. The continues use of the 

compounds to control pests has caused environmental 

pollution. Therefore it has become necessary to search 

on safe compounds against pests. The magnate is 

been measured by Gauss and every 10000 G equal to 

tesla. The magnetic field to the earth is about 0.5 gauss 

(Marshall and Skitek 1987). 

Tetranychus urticae (Koch) is one of the most 

phytophagous spider mite species and it’s a major pest 

in many cropping system world wide (Nauwen et al. 

2001), attacking different agricultural crops such as 

field crops, vegetables, fruits and ornamental plants 

(Dermauw et al. 2012). Members of the family 

Phytoseiidae are the most effective and wide spread 

predators of injurious plant-feeding mites. 

Nevertheless, acaricides are used on a large scale to 

control phytophagous mites, thus affecting the 

population of phytoseiid mites ( Tawfiq and Isra, 

2013). 

The phytoseiid mites are the important group 

among the predatory mites on various crops (EI Badry 

1967) and (Croft and Mc Grotary 1977) . Amblyseills 

gossipi is a key predator for managing spider mites 

(Specht, 1968)which specialized on  the two spotted 

spider mites; reproduce more quickly than the two 

spotted spider mites. Fed on all stages of the two 

spotted spider mite. Also, Phytoseiulus persimilis 

(Athias-Henriot) is an important phytoseiidae mites 

on various crops (Croft and Mc Grotary 1977). The 

possibility of controlling phytophagous mites by a 

combination of biological and chemical methods had 

proved a less costly and more permanent method of 

control than had pesticides alone (Hosny et al. 2003b) 

and (Magouz and Saadoon 2005).  

Soybean, Glycine max (L.) Merr., considered one 

of the relatively new crop into the Egyptian a 

agricultural , which combines in one crop both the 

dominant supply of edible vegetable oil and dominant 

supply of high-protein feed supplements for livestock.  

Cotton crop not only provides fibre for the textile 

industry, but also plays a role in the feed and oil 

industries with its seed, rich in oil (18 – 24%) and 

protein (20 – 40%). An estimated 350 million people 

are engaged in cotton production either on-farm or in 

transportation. So, the present study was carried out 

according to the reccomindations of the Plant 

Protection Research Insitiute (PPRI) workshop in 28 

to 29 Oct. 2018.Therefore, this study aimed to evaluat 

four chemical compound and one plant extract against 

T. urticae and predator mite, A. gossipi on Soybean 

and cooton plants. 

 

Materials and Methods 

 

I- Laboratory studies  

A- Collecting of examind mites  

A pure culture of T. urticae was reared on leaves 

of Phaseulus vulgaris plant which cultivated in plastic 

trays accrording to Dittrich (1962), while the 

predatory mite, A. gossipi was collected directly from 

different plants and identified according to El-Badry 

(1967) and Overmeer et al. (1982). 

B. Experimental techniques: 

http://www.sciencedirect.com/science/article/pii/S2090989614000083#b0110
http://www.sciencedirect.com/science/article/pii/S2090989614000083#b0110
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1- Effect of tested compounds to adult females of T. 

urticae in the laboratory:   

To evaluate the toxic effect of tested chemicals to 

the two-spotted spider mite T. urticae, all compounds 

were evaluated by the leaf disc dip technique 

according to Siegler (1947). Mortality counts were 

made 24 hours after treatment. The mortality 

percentages were corrected using Abbott's formula 

(1925).  Data were plotted on log dosage probit papers 

and statistically analyzed according to Litchfield and 

Wilcoxon (1949).  Each treatment was replicated four 

times. In the lab after placing the disk in the plant is 

placed magnetic strength in the middle of these disks 

and then placed four pieces of metal on the edges of 

the dish to activate the magnetic forces and become in 

the image of moving magnetic field as these forces 

move from north to south and the area of the dish 

homogeneous magnetic effect. The magnetic field is 

placed in the middle of this piece and then four metal 

pieces are placed on the edges of the area to activate 

the magnetic forces and become in the moving image 

of the magnetic field as these forces move from north 

to south and the area of the dish is homogeneous 

magnetic effect. 

 

2- Effect of tested compounds on T. urticae eggs: 

T. urticae eggs as prey were obtained by placing 

approximately 10 adult females of T. urticae on a 

clean castor bean leaf disc placed upper side upon a 

water soaked cotton wool pad in petri dish. Sufficient 

discs were set up to provide enough eggs for the 

following day's of experiments. The adult mites were 

allowed to oviposite overnight and then were 

removed. Prey eggs were never longer than 24 hours 

old at the start of an experiment. The number of eggs 

on each disc was counted. The discs attached with 

eggs were immersed in each chemical dilution on the 

test liquid for (5) seconds with gentle agitation. 

Untreated discs were immersed in distilled water. The 

tested eggs were kept together with untreated control, 

in a holiday chamber of about 25±2 °C and 70±5% 

R.H. Assessment of the results was made when the 

emergent eggs in the control have reached the 

protonymphal stage. A count was then made -of by 

this formula: Egg mortality = (a/b) × 100.  

a= untreated eggs  

b= number of total eggs which counted before 

treatment with toxicant.  

Mortality percentages were corrected a ccording to 

Abbot's formula (1925). 

3- Effect of tested compounds to adult females of 

predatory mite; A. gossipi  

  The predator was reared by the same technique in 

T. urticae as described by Overmeer et al. (1982) 

at the same conditions. 

4-Effect of compounds residues on T. urticae egg 

deposition and egg-hatching 

To assay the residual effect of each tested chemical 

at LC25 level on adult prey mites, the technique 

advised by Keratum and Hosny (1994). 

5- Effect of compounds residues on egg consumption, 

egg laying and hatchability of    predatory mite: 

       The method which was adopted by Keratum and 

Hosny (1994). 

 

Statistic analysis: SPSS programs were used in all 

field and laboratory expermintals  

 

II- Field studies  

Two experiments were carried out in the farm of 

University of kafr El-Sheikh, Faculty of Agriculture, 

Egypt to evaluate the efficiency of the tested 

compounds on spider mite, Tetranychus urticae and 

A. gossipi and, S.gilvifrons infesting cotton plants 

variety. Plots each of 1/100 Feddan in completely 

randomized blocks design were used and four 

replicates were assigned for each treatment. All tested 

compounds were applied at their half-recommended 

rates using a knapsack sprayer with one nozzle. The 

rate of water used for diluting compounds was 200 

liter/Fadden. Samples of 10 cotton leaves were 

randomly collected from each plot before and after 

treatment at intervals of 2 days and one week later. 

The percentage reduction of infestation was calculated 

for each treatment according to Handerson and Tilton 

equation (1955). Duncan’s multiple range tests at the 

5% level was used for statistical analysis of significant 

differences among treatment. 

 

Methods of determination NPK: 

Samples of leaves of cotton tissues were dried till 

constant weight. The dried leaves were grounded to 

fine powder.0.2gm of the fine was digested using 

sulphuric acid and perchloric acid (5:1) then the 

solution was completed to 50 ml using distilled water. 

The final solution was used to determine nitrogen, 

phosphorus and potassium as follows:   

The nitrogen content in cotton plants leaves were 

determined in all of the before mentioned treatment by 

kjeldahl method according to Chalmers (1984). 

Phosphorus and potassium were determined 

according to Chapman and Pratt (1961). 

 

Results and Discussion 

 

I- Laboratory studies  

 

1- Toxicity of tested compounds against adult females 

of two-spotted spider mite T.urticae on cotton leaf and 

soybean leaf discs 

Three chemical compounds and one plant extract 

(Wormseed extract) were tested for their toxicity to 

adult stage of laboratory strain of two-spotted spider 

mite T. urticae by the leaf disc technique using Cotton 

and Soybean plants as mentioned above in methods 

and materials part. The natural mortality was 

corrected according to Abbott’s formula (1925). 
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Table 1.Toxicity of different compounds to adult females of two-spotted spider mite, Tetranychus urticae (koch) 

on cotton leaf and soybean leaf discs 

Compounds 

Cotton Soybean 

LC50 

(ppm) 

L Cfor LC50 Toxicity 

Index* 

LC50 

(ppm) 

L.C.for LC50 Toxicity 

index* Lower upper Lower upper 

Abamectin  0.003 0.0011 0.0063 100 0.0011 0.0004 0.0035 100 

Fenpyroximate  103.59 89.09 122.83 0.0024 89.87 76.56 104.76 0.0012 

Cypermethrin 166.95 140.89 205.43 0.0015 139.74 116.63 167.93 0.0008 

Wormseed 

extract 

1480.60 1230.76 1811.63 0.0002 1336.48 1092.85 1627.89 0.00008 

 * Toxicity index was calculated with respect to abamectin as the most effective compound. 

 

Based on LC50 values in Table (1) in our study, the 

abamectin was the most toxic compound, followed by 

fenpyoximate to adult females of T. urticae with LC50 

values of 0.003 and 103.59 ppm. While Wormseed 

extract was the least toxic to adult females of T. 

urticae with LC50 values of 1480.60 ppm. Moreover, 

the mentioned results are agreement with Gamieh et 

al. (2000) who reported that, Vertimec (abamectin) 

(40ml/100L water) was satisfactory in controlling the 

mite T.cucurbitacearum on soybean while, saied et al. 

(2002) who recorded Vertimec (abamectin) as a high 

initial kill (81.75%) against two spotted spider mite 

population on cotton, while the supermasrona cause 

high residual effect (87 .61%) against two spotted 

spider mite population in cotton crops. In addition, 

abamectin was the most toxic compound followed by 

fenpyroximate to adult females of T. urticae with LC50 

value of 0.003 and 103.59 ppm (Ismail et al. 2006)). 

Many studies were carried out to evaluat the toxicity 

of selected acaricides in a glass-vial bioassay to two 

spotted spider mite (Acari: Tetranychidae).Toxicity of 

the mentioned acaricides against the adults of T. 

urticae were arranged based on their toxicity to 

abamectin > bifenazate > dicofol > propargite = 

spiromesifen (Latheef and Hoffmann 

,2014).Moreover, Reddy et al. (2014) evaluated five 

commercially available new acaricides viz., 

abamectin, fenazaquin, spiromesfen, fenpyroximate 

and hexythiazox compared to a standard acaricides. 

All the acaricides tested in both laboratory and 

greenhouse conditions were proved superior over 

control and Abamectin and Fenazaquin were superior 

over other acaricides tested. Chemical composition of 

five lamiacase plant essential oils, and their acaricidal 

activity against Tetranychus sp were improved the 

ability to control T. turkestani and could be useful in 

the development of new agents for mite control 

(Zandi-Sohani and Ramezani, 2015). On the other 

hand, Adel (2014), revealed that the five tested 

compounds mentioned above induced an average of 

81.55%, 80.62%, 75.94%, 65.35% and 54.57% 

reduction in the population of spider mite during the 

2007 season, and then changed to 79.72%, 77.92%, 

72.54%, 60.05% and 47.97% reduction during the 

2008 season. From the studies mentioned above and 

our results it can be concluded that, the abamectin was 

the most effects on T. urticae which can be use in case 

of high population while the Wormseed extract, can 

be using in case of low population of T. urticae. 

 

2- Toxicity of tested compounds to eggs of two – 

spotted spider mite T. urticae on Cotton leaf 

and Soybean leaf discs: 

The mentioned compounds were tested for their 

toxicity to one day old –eggs of two – spotted spider 

mite T. urticae (Koch) under laboratory conditions. 

Tests were done as leaf disc residue technique using 

tow different host plants (Cotton and Soybean). The 

mortality was corrected using Abbott’s formula 

(1925) and it was plotted on log concentration-probit 

papers. Probit regression lines were statistically 

analyzed according to Litchfield and Wilcoxon 

(1949), which supplies information on confidence 

limits of LC50 and slope values. 

 

Table 2. Toxicity of different compounds to eggs of two -spotted spider mite, Tetranychus urticae (koch) on 

Cotton leaf and Soybean leaf discs. 

Compounds 

Cotton Soybean 

LC50 

(ppm) 

LC.for LC50 Toxicity 

Index * 

LC50 

(ppm) 

LC.for LC50 Toxicity 

index * Lower upper Lower upper 

Abamectin  0.016 0.0078 0.0316 100 0.008 0.004 0.016 100 

Fenpyroximate  23.44 20.84 26.48 0.066 21.03 18.55 23.75 0.39 

Cypermethrin 28.67 25.60 32.15 0.054 26.51 23.63 29.65 0.031 

Wormseed 

extract 

312.40 290.49 338.73 0.05 263.83 234.81 295.27 0.003 

 * Toxicity index was calculated with repect to abamectin as the most effective compound. 

 

The toxicity of different tested compounds on eggs 

of two- spotted spider mite T. urticae is presented in 

Table (2). The data indicated that abamectin was the 

most toxic compound against the egg stage of spider 

mite with LC50 value of 0.016 ppm. Fenpyroximate 

and Cypermethrin were of moderate ovicidal effect 
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with LC50 values of 23.44 and 28.67 ppm. Then come 

Wormseed extract in a category of least effective 

compounds on the egg stage with LC50 value of 312.40 

ppm. Concerning the toxicity index at LC50 level, the 

data in Table (2) confirmed that, abamectin was the 

most toxic to eggs of two –spotted spider mite with 

toxicity index of 100 followed by fenpyroximate of 

toxicity index 0.066. While cypermethrin and 

Wormseed extract are of moderate ovicidal effect on 

eggs of two – spotted spider mite with toxicity indexes 

of 0.054 and 0.05 respectively.  

The toxicity of different tested compounds on eggs 

of the two-spotted spider mite T. urticae is presented 

in Table (2). The data indicated that abamectin was the 

most toxic compound against the egg stage of spider 

mite with LC50 value of 0.008 ppm. Fenpyroximate 

and Cypermethrin were of moderate ovicidal effect 

with LC50 values of 21.03 and 26.21 ppm respectively. 

Then come Wormseed extract in a category of least 

effective compound on the egg stage with LC50 value 

of 263.83 ppm. Concerning the toxicity index at LC50 

level, the data in Table (2) confirmed that abamectin 

was the most toxic to eggs of two- spotted spider mite 

of toxicity index of 100 followed by fenpyroximate 

with toxicity index of 0.39. While cypermethrin is of 

moderate ovicidal effect on eggs of two- spotted 

spider mite with toxicity index of 0.031 respectively. 

This results agreement with Ibrahim et. al. (2000) they 

reported that 1-day old eggs of two-spotted spider 

mite T.urticae was more susceptible for Andalin than 

2 and 3-days old eggs and Mousa and El- Sisi ( 2001) 

they indicated that cotton seed oil was effective in its 

intial and residual effects against eggs of spider mite 

T.urticae on sauash crop . in the same time Keratum 

(2001) indicated that fenpyroximate was the most 

potent compound against eggs of T.urticae, followed 

by Vertimec, while, Hosny et al . (2003) indicated 

that, abamectin was more toxic to eggs of T.urticae 

and fenpyroximate had the next position in integrated 

mite management. Also they indicated that 

cypermethrin was one of the most effective 

compounds on eggs of T.urticae . , Finally, Ismail 

(2009) found that cyhalothrin and abamectin have a 

special effect on eggs of T.urticae and considered the 

best compounds that have a special importance in 

integrated mite management, while the mineral oil 

Nat-1 was more toxic to egg stage of T.urticae than 

black cumin extract.   

     

3- Toxicity of tested compounds to predatory mite 

A. gossipi on Cotton leaf and Soybean leaf discs  

The same four compounds that were tested for 

their toxicity to adults stage of T.urticae were tested 

again against the adults stage of the predatory mite A. 

gossipi under laboratory conditions. Tests were done 

according to the technique explained in chapter of 

materials and methods using three different host 

plants. The mortality was recorded and corrected 

according to Abbott’s Formula (1925), and the results 

were plotted on log concentration – probit papers and 

regression lines were statistically analyzed according 

to Litchfield and Wilcoxon (1949). This supplied 

informations on confidence limits of LC50.  

 

 

Table 3. Toxicity of different compounds to adult females of predatory mite Amblyseius gossipi (EL-Badry) on 

Cotton leaf and Soybean leaf discs. 

Compounds 

Cotton Soybean 

LC50 

(ppm) 

LC for LC50 Toxicity 

Index * 

LC50 

(ppm) 

LC for LC50 Toxicity 

index * Lower upper Lower upper 

Abamectin  0.0002 0.0001 0.0003  100 0.0001 0.0001 0.0002 100 

Fenpyroximate  57.56 44.26 76.23 0.0003 50.05 37.04 65.08 0.0002 

Cypermethrin 101.81 83.15 129.79 0.0002 93.80 76.61 114.01 0.0001 

Wormseed 

extract 

699.81 518.45 959.44 .0000003 678.87 509.16 901. 84 0.00001 

 * Toxicity index was calculated with repect to abamectin as the most effective compound. 

 

The data in Table (3) showed that abamectin was 

the most effective compound on adult females of 

predatory mite A. gossipi with LC50 of 0.0002 ppm, 

followed by fenpyroximate with LC50 of 57.56 ppm . 

While cypermethrin and Wormseed extract were of 

moderate toxic effect with LC50 of 101.81 and 699.81 

ppm. respectively. 

Concerning the toxicity index at LC50 level, the 

data in Table (3) confirmed that abamectin was the 

most toxic compound to adult females of predatory 

mite A.gossipi of toxicity index 100, followed by 

fenpyroximate and cypermethrin with toxicity indeces 

of (0.0003 and 0.0002) respectively . Wormseed 

extract was the least toxic compound to adult females 

of predatory mite A.gossipi with a toxicity index of 

0.0000003 .The data in Table (3) showed that 

abamectin is the most effective compound on adult 

females of predatory mite A.gossipi   with LC50 of 

0.0001 ppm. , f ollowed by fenpyroximate and 

cypermethrin with LC50 of 50.05  and 93.80 ppm 

respectiviely.While Wormseed extract was of 

moderate toxic effect with LC50 of678.87 ppm.  
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Table 4. Toxicity parameters of different compounds to adult females of predatory mite Amblyseius gossipi (EL-

Badry) Coton leaf and Soybean leaf discs 

Compounds 

Cotton Soybean 

Safety 

index 

Selectivity 

ratio (S.R) 

Selectivity 

index 

Safety 

index 

Selectivity 

ratio (S.R) 

Selectivity 

index 

Abamectin 0.0000099 0.0667 10.934 0.0000065 0.091 13.562 

Fenpyroximate 2.867 0.556 91.148 3.283 0.557 83.010 

Cypermethrin 5.071 0.610 100 6.153 0.671 100 

Wormseed extract 100 0.473 77.541 44.530 0.508 75.708 

 

The safety index, selectivity index and selectivity ratio 

values in Table (4) showed that Wormseed extractis 

the safest compound to adults of predatory mite with 

safety index of 100, followed by Cypermethrin with a 

safety index of 5.071, while fenpyroximate was of 

moderate safe effect on adults of predator mite with 

safety index of 2.867, respectively. On the other hand, 

abamectin showed of the Lower safety effect on adult 

predatory mites with safety index of 0.0000065. These 

results confirmed that cypermethrin apperared to be of 

high selective effect on predatory mite with selectivity 

ratio of 0.671 and selectivity index of 100. while 

fenpyroximate and supermasrona have a moderate 

selective effect with selectivity ratios of 0.557 and 

0.508 respectively and selectivity index values of 

83.010 and 75.708 respectively. 

The present data are accesionally in agreement 

with that of others in some times, several investigators 

showed the toxicity of the tested compounds against 

adult of predatory mites. Keratum (2000) found that 

fenpyroximate was less toxic to adult predatory mite 

A. gossipi than cypermethrin . 

 

4-Effect of compound’s residues on egg deposition 

by the adult females of T. urticae on Coton leaf 

and Soybean leaf discs :     

      The effect of sublethal concentrations of tested 

compounds ( LC25) on eggs deposited by the adult 

females mites of T. urticae was studied . Five adult 

female mites of T. urticae were allowed to oviposite 

on different compounds – treated leaf discs for a 

period of 5 days . The deposited eggs were counted 

daily for five days . Each treatment was replicated four 

times on different host plant discs . 

 

Table 5. Effect of different compound’s residues on egg of. T. urticae on Cotton leaf discs . 

Compounds 

No. of eggs deposited / 5 adults 

1st day 2nd day 3rd day 4th day 5th day General mean 
LSD 

0.01 

Control  22.00 

±0.82a 
23.00±0.82a 24.75±0.50a 28.75±1.26a 36.25±0.96a 26.95±0.25a 1.10 

Abamectin  11.00±0.82d 12.25±0.96d 17.75±0.50d 21.25±0.96d 27.00±0.82d 17.85±0.44c 1.26 

Fenpyroximate  17.75±0.96b 19.75±0.96c 21.25±0.96c 24.25±0.50b 27.50±1029b 22.10±0.48d 1.20 

Cypermethrin 3.50±0.58e 4.50±0.58e 5.50±0.58e 8.00±0.82e 11.50±0.58e 6.60±0.16e 0.77 

Wormseed 

extract 

 

16.50±0.58c 

 

19.25±0.96b 

 

22.50±0.50b 

 

25.00±0.82b  

 

28.75±0.50c 

 

22.35±1.000E10b  

0.84 

    

The accumulated eggs deposited by the adult females 

of mite T. urticae through the first to fifth day 

exhibited about the same trend. 

         From the mean number of eggs deposited by 

adult female mites T. urticae on leaf discs treated by 

different compounds (Table 5 ), results suggested that 

cypermethrin was the most effective compound on 

egg deposition followed by abamectin . While 

supermasrona, fenpyroximate and etoxazole had a 

moderate effect on that character and were about 

similarly effective in reducing mite fecundity.  

 

Table 6.  Effect of different compound’s residues on egg deposition of T. urticae on Soybean leaf discs. 

Compounds 

No. of eggs deposited / 5 adults 

1st day 2nd day 3rd day 4th day 5th day 
General 

mean 

LSD 

0.01 

Control 19.7± 0.5a 23.0±0.82a 28.0±1.4a 28.75±0.50a 34.75±1.26a 26.85±0.34a 1.20 

Abamectin 12.75±0.5b 13.5±0.58b 16.0±0.82b 18.75±0.50b 21.00±0.82bc 16.40±0.28b 2.56 

Fenpyroximate 5.00±0.8d 5.75±0.5d 7.50±0.58e 10.25±0.96e 14.00±0.82d 8.50±0.34e 0.93 

Cypermethin 4.25±0.5e 5.7±0.5dc 8.50±0.58d 11.25±0.96d 13.75±0.96e 8.70±0.35d 0.90 

Wormseed 

extract 
8.25±0.5c 10.7±0.9c 13.50±0.58c 18.00±0.82bc 22.00±0.82b 14.50±0.48c 0.95 
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From the mean number of eggs deposited by adult 

female mites T. urticae on leaf discs treated by 

different compounds (Table 6), results suggested that 

fenpyroximate and cypermethyrin were the most 

effective compound on egg deposition followed by 

Wormseed extract. While etoxazole and abamectin 

had a moderate effect on that character. 

 

III- Field studies  

Field experiments on (soybean) plants were 

carried out in the farm of (Kafr E1-Sheikh- El- 

Hamol).While (Cotton) plants were carried out in the 

farm of (El-Gharbia-El-Shen).Agricultural research 

station, Sakha. Kafr E1-Sheikh Egypt in order to 

evaluate the relative susceptibility of motile stages of 

mites Tetranychus urticae to different tested 

compounds and predatory mite Amblyseius gossipi. 

All tested compounds were applied at half of their 

recommended rates. Samples of 10 leaves from 

(cotton and soybean) were randomly collected from 

each plot before and after treatment at intervals of two 

days and one week later. The percentage reduction of 

infestation was calculated for each treatment 

according to Handerson and Tilton equation (1955). 

All data recorded were analyzed according to the 

method of Duncan's multiple range test (Duncan, 

1955).  

1-Effect of tested compounds on motile stages of 

spider mite, T. urticae . 

The data presented in tables (7 and 8) showed that, 

Abamectin was the most effective compound in 

reducing the population density of motile stages of 

mite, T. urticae followed by abamectin and 

Fenpyroximate while Cypermethin was of moderate 

effect, whereas Wormseed extract was the least 

effective compound in reducing the population 

density of motile stages of T. urticae and predatory 

mite A.gossipi. One week after application it was 

observed that the population density of motile stages 

of T. urticae decreased, in general, in all treatments 

the most effective compounds in reducing the 

population density. Based on these reductions, all 

compounds, in general, were effective in reducing the 

population density of motile stages of mite T. urticae 

and predatory mite A.gossipi. 

 

Table 7. Number of motile stages of mite T. urticae plants in the field on different chemicals-treated cotton. 

Compounds 

 

Mean No. of 

motile 

stage/10leaves 

before 

treatment 

No. of motile stages/10leaves at indicated 

period after treatment 

Mean reduction % 
Mean of 48 hours Mean of One week 

 No. of 

motile 

stage 

Reduction 

% 

No. of 

motile 

stage 

Reduction 

% 

Control 53.0 103.0 - 117.0 - - 

Abamectin 71.0 23.0 82.58 5.00 96.33 90.62 

Fenpyroximate 78.0 24.0 80.44 7.00 96.32 90.60 

Cypermethin 97.0 13.0 90.56 5.00 98.21 95.33 
Wormseed extract 72.0 31.0 75.46 8.00 95.15 85.78 

 

Table 8. Number of motile stages of mite T. urticae plants in the field on different chemicals-treated Soybean. 

Compounds 

 

Mean No. of 

motile 

stage/10leaves 

before 

treatment 

No. of motile stages/10leaves at indicated period 

after treatment 

Mean 

reduction % 

Mean of 48 hours Mean of One week 

 No. of 

motile 

stage 

Reduction% 

 No. of 

motile 

stage 

Reduction 

% 

Control 51.0 103.0 - 116.0 - - 

Abamectin 71.0 21.0 83.58 5.00 96.65 90.66 

Fenpyroximate 80.0 25.0 83.44 7.00 96.64 90.61 

Cypermethin 98.0 14.0 90.56 5.00 98.13 95.35 

Wormseed extract 72.0 35.0 76.56 9.00 95.15 85.81 

 

Gamieh et al. (2000) found that under field 

conditions abamectin (40 ml/100 liter water) was 

satisfactory in controlling the mite T. 

cucurbitacearum on soybean plants, since they gave 

89.76 and 87.19% reduction in population density, 

respectively, While, Ahmed (2001) studied the 

efficiency of seven acaricides against the two spotted 

spider mite T. urticae with refer to their side effect on 

predaceous mites on soybean plants during 1999 and 

2000 seasons in Assiut Governorate. The obtained 

results clearly showed that all tested materials gave 

over 90% mortality of spider mite population after 

three days of spray, but in different trend. Residual 

activities on spider mites could be arranged in 

descending order as follows: Vertimec, Endo, Ortus, 

Sanmite, Propergate, Neron and dicofol.In the same 

trend  (Mamun et al. (2015) showed the results 

indicated that all the pesticides showed the toxic effect 
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on red spider mite in Tea and significantly reduced 

mite population both in laboratory and field conditions 

.Therefore,  Pozzebon et al. (2015) Showed that, 

indoxacarb and tebufenozide had a low impact on the 

predatory mites considered here, while a significant 

impact was observed for chlorpyrifos, flufenoxuron, 

and thiamethoxam. The information obtained here 

should be considered in the design of IPM strategies 

on grapevine. Finally, GuoYY et al (2016) found that 

T. urticae contained biologically active Cry proteins. 

Cry proteins concentrations declined greatly as they 

moved from plants to herbivores to predators and 

protein concentration did not appear to be related to 

mite density. 

2. Toxicity of different compounds on movable stages 

of predator mite A.gossipi on Cotton and Soybean 

plants in the field. 

To evaluate the relative susceptibility of motile 

stages of A.gossipi to toxicity tested compounds .All 

tested compounds were applied at half of their 

recommended rates. Samples of 10 leaves from 

(cotton and soybean) were randomly collected from 

each plot before and after treatment at intervals of two 

days and one week later. The percentage reduction of 

infestation was calculated for each treatment 

according to Handerson and Tilton equation (1955). 

All data recorded were analyzed according to the 

method of Duncan's multiple range test (Duncan, 

1955).  

3-Effect of tested compounds on motile stages of 

predator mite A.gossipi on Cotton and Soybean 

plants in the field. 

The data presented in table (8) show that, 

Abamectin was the most effective compound in 

reducing the population density of motile stages of 

A.gossipi, two days after treatment, followed by 

Fenpyroximate and Cypermethin were of moderate 

effect, whereas Wormseed extract was the least 

effective compound in reducing the population 

density of motile stages of A.gossipi. One week after 

application it was observed that the population density 

of motile stages of A.gossipi decreased, in general, all 

compounds, in general, were effective in reducing the 

population density of motile stages of A.gossipi.  

 

Table 9. Toxicity of different compounds to adult female of predator mite). A. gossipi on Cotton and Soybean 

plants in the field. 

Soybean Cotton Compound 

Toxicity 

index 

C.L. for LC50 LC50 

(PPM) 

Toxicity 

index 

C.L.for LC50 LC50 

(PPM) 
 

upper Lower upper lower 

100 0.001 0.0004 0.0008 100 0.004 0.001 0.002 Abamectin 

0.001 66.13 55.43 61.33 0.003 63.58 48.94 57.68 Fenpyroximate 

0.0009 71.59 62.01 66.84 0.003 69.73 59.22 64.72 Cypermethin 

0.004 17.55 11.61 14.20 0.01 23.59 13.06 16.68 Wormseed extract 

     

The present data are accessionall, in agreement with 

that of other investigators who showed the toxicity of 

the tested compounds against adult females of 

predators. 

The rate of NPK for Cotton and, Soybean leaves. 

        Thus the determination of such minerals as 

nitrogen, potasium and phosphorus in different host 

plant leaves used to rear or to test the acaricidal effect 

of chemicals used was one of the aims of the present 

study just to detect if there are differences in mite 

response ( toxicity, oviposition and hatchability of 

prey and predatory eggs) due to the type of host plant 

or not . The data in Table (10) illustrate the rate of 

NPK for tow host plants Cotton and Soybean . It is 

clear that Soybean has the highest rates of the three 

elements under study (potassium, nitrogen and 

phosphorus). While Cotton plants have the lowest 

rates in the three elements . The rate of potassium as 

meq/ 100 gm.d.w. in the tow  host plants was tomato  

> green beans > castor bean (2.949, 2.179  and 1.731 

respectively ). The rate of nitrogen as NO3 meq / 100 

gm.d.w. in the three host plants was Soybean > Cotton 

( 7.50 and 6.75  respectively ). The rate of phosphorus 

as meq /100 gm.d.w. in the tow host plants was 

Soybean > Cotton ( 0.832 and, 0.433  respectively ) . 

The decrease of phosphorus and potassium and the 

increase of nitrogen contents may be an important 

reason for unsuitability and decrease of the population 

density of the mite and predators .Several studies 

(Gamieh and El-Basuony,2001 and El Sanady et 

al,2007) found significant positive correlation 

between leave contents of potassium  and nitrogen 

positive correlation between population densities of 

T.urticae on different tested cotton genotypes.The 

data in Table (10) cleared that Giza 86 has the highest 

rates of the three elements under study nitrogen, 

potassium and phosphours. While Giza 92 has the 

lowest rates in the three elements. The rate of nitrogen 

as NO3 meq/ 100gm.d.w. in cotton plant leaves. The 

rate of phosphours as meq/ 100gm.d.w. The following 

points can be concluded from the results on the effect 

of different rates of the three elements in cotton plant 

leaves to spider mites T. urticae, S. gilvifrons and A. 

gossipi on different tested cotton genotypes. 
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Table 10. The rate of NPK for Cotton and Soybean leaves: 

The host plant  The rate of K as meq/100 

g.d.w  

The rate of No3 as 

meq/100 g.d.w 

The rate of P as meq / 100 

g.d. w 

Cotton  1.731 4.75 0.277 

Soybean  2.179 6.75 0.433 

LSD = 0.6098 

 

The following points can be concluded from the 

results on the effect of different rates of the three 

elements in the tow host plants on the toxicity of the 

tested compounds to spider mites T.urticae and its 

predator  A.gossipi and on the biological aspects 

studied : 

 

References 

 

Abbott, W. W. (1925) . A method of computing the 

effectiveness of an insectide . J. Econ . Entomol ., 

18 : 265-267 . 

Adel A. Abou El-Ela(2014). Efficacy of five 

acaricides against the two-spotted spider mite 

Tetranychus urticae Koch and their side effects on 

some natural enemies. The Journal of Basic & 

Applied Zoology Volume 67, Issue 1, January 

2014, Pages 13–18. 

 Ahmed, Z. I. and R. F. Ahmed (2001). The effect of 

prey (strawberry mite) Tetranychus turkestani 

densities (Acari: Tetranychidae) on the functional 

and numerical efficiency of Stethorus gilvifrons 

Mulsant Coleoptera (Coccinellidae) in the 

laboratory. J. Pesticide, Sci., 51: 455-461. 

Croff, B.A. and D.L. Mc-Groarty (1977) . The role 

of Amblyseius fallacis in Michigan apple orchards 

. Research report 33 Farm Science No . 1977, from 

the Michigan State University Agriculture . 

Dermauw , P. O. ; D. Sbrde Cmerd and E. F. Nevri 

Xerde (2012)Demography and population 

projection of Aphis fabae (Hemiptera: Aphididae): 

with additional comments on life table research 

criteria — J. Econ. Entomol., 108(4): 1466-1478.  

Dittrich, V. (1962) . Acomparative study of 

toxicological test methods on apopulation of the 

two – spotted spider mite ( T. urticae) J. Econ . 

Entomol . 55 (5) 644-648 . 

Duncan, D.B. (1955). Multiple range and multiple F-

test. Biometrics, 11:1-42. 

El-Behiery, M. M.; A. A. Hassan and F. M. Hoda 

(1987). The relationships between diet, biological 

aspects and susceptibility to different pesticides of 

the predatory mite Amblyseius gossipi (El-Badry). 

J. Agric. Res. Tanta Univ., 13 (4); 1177- 1184. 

 El-Sanady, M. A.; S. M. Soliman and A. A. Younis 

(2008). Field and laboratory studies to evaluate 

five soybean varieties for their  relative 

susceptibility to the two spotted spider mite, 

T.urticae Koch infestation (Acarina: 

Tetranychidae). Egypt. J. Agric. Res., 86(1): 77-

88. 

Gamieh,   G.    N.     and    El-Basuony,    A.   A. 

(2001) .Population Densities of piercing  sucking  

pests in Soybean field  as influenced by 

varieties,predatorsand leaf    physical and  

chemical   properties.   J.Agric. Sci. Mans. Univ., 

26(2):  1089-1099.  

Gamieh, G.N.; S. E. Saadoon ; A.M. Nassef and 

A.A. Younes (2000) . Efficacy of mineral oils, 

acaricides and their mixtures against Tetranychus 

cucurbitacearum ( Sayed). Zagazig. J. Agric .Res 

.27 (2): 591 – 601 . 

GuoYY , Q. D. J. ; N. Gmfe Btch and N. H. Ognh 

Chmbe (2016) Oviposition and development in 

predaceous mites fed with artificial and natural 

diets (Acari: Phytoseiidae). Entomol. Exp. Appl., 

28:116-122.   

Handerson, C. F. and E. W. Telton (1955). Test with 

acaricides against the brown wheat mite. J. Econ. 

Entomol., (48): 157-161. 

Hosny . A. H.; A. Y. Keratum ; M. M. F EL –

Naggar and R. I Magouz . (2003 a). Laboratory 

and field evalution of environmentally safe 

chemicals against the two – spotted spider mite 

Tetranychus urticae (Koch) and its predatory mite 

Amblyseius gossipi (El- Badry ) . Journal of Pest 

Control and Environmental Sciences Vol . 11,No . 

1, April 2003 . 

Hosny, A. H.; M. M. F. El. Naggar ; A . Y. Keratum 

and R. I. Magouz . (2003b) . Efficiency of certain 

acaricides and biofly in an integrated spider mite 

Tetranychus urticae management . Mansoura Univ 

. J. of Agri . Scien . Vol . 28 No . (3) March 2003. 

Ismail, A.A (2009).  Integrated mite manaegement1-

evaluation of some compounds against the two 

spotted spider mite, Tetranchyus urticae and the 

two predators Amblysieus fallacies and Phytoseiul 

perimillis. J. Agri. Res. Kafr El-Shiekh Univ., 

35(4):1082-1095. 

Ismail, A. A.; W. H. Hegazi; A. S. Derbalah; N. E. 

Hassan and S. A. Hamed (2006). Toxicological 

and biological studies of some compounds against 

the two-spotted spider mite, Tetranychus urticae 

and it's predatory mite, Amblyseius gossipi on 

different host plants. J. Pest cont. & Environ. Sci., 

14(2): 227- 256.  

Jeppson , J. M. B. ; H. Javd Hmng and N. Q. Samo 

Neva (1975) Linking pollen quality and 

performance of Neoseiulus californicus (Acari: 

Phytoseiidae) in two-spotted spider mite 

management programmes — Pest Manag. Sci., 

73(2): 452-461.   

Keratum, A., Y. and A.A. H. Hosny (1994) . Some 

effects of cypermethrin residues on the behaviour 

of Tetranychus urticae ( Koch) and its predator 

http://www.sciencedirect.com/science/article/pii/S2090989614000083
http://www.sciencedirect.com/science/journal/20909896
http://www.sciencedirect.com/science/journal/20909896
http://www.sciencedirect.com/science/journal/20909896/67/1
https://doi.org/10.1111/j.1570-7458.1980.tb02996.x


Biologyical and Toxicological studies to some compounds on two-spotted spider mite………………………  533 

Annals of Agric. Sci., Moshtohor, Vol. 57 (2) 2019 

Phytoseiulus persmilis ( Athias- Henriot ) . Corn . 

In Sci. and Dev. Res . 47 ( 568 ) : 59 . 74 .  

Keratum , A., Y. ( 2001). Laboratory suceptibility of 

different stages of the spotted mite . Tetranychus 

urticae . to acaricides . J . pest Cont & Environ . 

Sci. 9 (1) : 93 –108 . 

Mc Murtry , J.A.; C.B. Huffaker and M. Van De 

Vrie ( 1997). Ecology of tetranychid mited and 

their natural enemies : a review . I. Tetranychidae 

enemies : Their biological characters and the 

impact of spray practices . Hilgardia ( 40) : 331 – 

390.  

Mousa, G. M. and A. G.El- Sisi ( 2001). Testing of 

some local alternatives : mineral oils, plants 

materials and surfactant against piercing and 

sucking pests infesting squash crop. Assiut univ., 

Egypt oct, 28-29, 83-90 . 

Nauwen , Q. K. ; V. Jmyn Wani and F. S. Heni 

Umfd (2001) Life history parameters 

of Phytoseius plumifer (Acari: Phytoseiidae) fed 

on corn pollen — Acarologia, 53(2): 127-131. 

Reddy, D. S.; R. Nagaraj; L. Pushpa and Ch. 

Rajesh (2014). Comparative evaluation of novel 

acaricides against two spotted spider mite, 

Tetranychus urticae Koch infesting Cucumber 

(Cucumis sativus) under laboratory and 

greenhouse conditons. An International Quarterly 

J. Life Sciences the Bioscan, 9(3): 1001-1005. 

 Siegler,E. H. ( 1947). Leaf –disc technique for 

laboratory tests of acaricides . J. Econ. Entomol. ( 

40) : 441-442 . 

Smith, D. and D. F. Husyer( 1987). Studies of the 

predatory mite Amblyseius victoriensis (Acarina : 

phytoseiidae) in citrus orchards in South – east 

Queensland Contorl of Tegolophus australis and 

Phyllocoptruta oleivora (Acarin : Eriphyidae) 

effect of pesticides, alternative host plants and 

augmentative release. Exper . Applied Acarology. 

12 ( 3-4) : 195 – 217 . 

Specht, H. B. ( 1968). Phytoseiidae ( Acarina : 

Mesostimate ) in New Jersey apple orchard 

environment with descriptions of Spermathecae 

and three new species . Canadian Entomologist ( 

100) : 673-692 . 

 
يس امبليس)دراسات بيولوجية و سمية لبعض المركبات علي العنكبوت األحمر ذو البقعتين و المفترس األكاروسي 

 الصويا.علي نباتات القطن و فول (  جوسيباى
 صدقى عبد الحميد عبد الراضى عثمان 

 مصر  –الدقى  –مركز البحوث الزراعية  –اية النباتات قمعهد بحوث و 
 

ات اكاروقييييييية و ى مركب بربع مركبات )اثنان تم التحضييييييير لبراما المعالتة المتكاماة لاكاورقيييييياتا وقد بتريت التتارت المعماية لت ييم الت ثير القييييييام
يكم اورتيكا ( ضيييييد ااناث البالكة لاكاروم االحمر ) تتران ( حبه البركهمقيييييت ا )( ومركت بيرثرين )القييييييبرمثيرين( و الفينبيروكقيييييميتين ا االبامكت

اى ع وال تبار التاثير االبادى لهذه المركبات عاى طور البيض ايضييييياا كما ا تبرت ضيييييد ااناث البالكة لاكاروم المفترم ) امبايقييييييم توقييييييباى (
والفاصيييوليا ( باقيييت دام تكنيا قمر ال طاعات النباتيةت كما تم ت يم الت ثيرات التانبية لاترعات لهذه المركبات عاى   طنمن العوائل النباتية ) ال نانواع

 بعض الصفات البيولوتية لاكاروم النباتى و المفترمت
دا فى  ذا تاثرا واع المقتا  النباتيكاروقات بينما اظهر وقد اظهر المبيد االكاروقى ابامكتن وضعا  اصا فى المعالتة المتكاماة لال

وضوع مالنوع من المكافحةت القيبرمثرين كان اكثر المركبات ت ثيرا عاى  صوبة االناث البالكة لاكاروم حيث وتد بن فاض كبير في عدد البيض ال
مركبات فينبيروكقيميت من حيث الت ثيرت ايضا القيبرمثرين كان اكثر الفكان ياى ال فول الصويا بما في حالة ال طنم ارنة بالكنترول وذلا في حالة 

ركت فان اقتهالا وانه تبعا لطبيعة المالفاصوليا كعوائل نباتيةتفول و  ال طنت ثيرا في ان فاض ف   البيض و اصة عاى األقرا  الورقية لكل من 
ينما في الح ل ب لبيض بالمبيد وت ديمه لامفترم وبالتالى ايضا انتاج بيض المفترمتالبيض بواقطة المفترم يتكير معتمدا عاى الزمن المار بين تاوث ا

متوقطة  رين ت ثيراتو القيبرميث الفينبيروكقميتقتل بعاي درتات االن فاض لافراد في حين قتل كال من   بامكتنبوضحت النتائا ب ن المركبين األ
 .لاعنكبوت األحمر ذو الب عتين و المفترم األكاروقي بقل الت ثيرات لافراد محل الدراقة   المقت ا  النباتيبينما قتل  لاتعداد

 
 


