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ABSTRACT 

 
Populations of Tetranychus urticae Koch (Acari: Tetranychidae), and its predatory mite, Agistemus exsertus Gonzalez 

(Acari: Stigmaeidae), were determined on four soybean varieties during 2016 season, as well as study of some biological 
aspects for both species was done. The obtained results revealed that Giza 35 variety was the most susceptible variety 

with significant difference between the mean numbers of T. urticae compared with other varieties. The mean of infestation 

was 11.89 individuals/25cm2 of leaves, while the mean number of T. urticae was 7.11 and 3.54 individuals/25cm2 of 

leaves for Giza 111 and Giza 82 without significant difference. Giza 22 recorded the lowest mean number of T. urticae 

1.53 individuals/25cm2. The population dynamics of T. urticae cleared that infestation increased gradually from mid-June 

reach its maximum at the end of July then decreased gradually at the beginning of August reach its minimum number at 

the beginning of September before the harvest time. As for A. exsertus, data showed that the mean number of A. exsertus 

was the highest on Giza 35 (2.46 individuals/25cm2) followed by Giza 22 (2.13 individuals/25cm2), but Giza 82 and Giza 

111 mean numbers were 1.99, and 1.91 individuals/25cm2. Life cycle of Tetranychid males was the shortest when reared 

on Giza 35with significant difference with other varieties. As for females, the shortest life cycle was when reared on Giza 

35 with significant difference with Giza 22, which recorded the longest life cycle for males and females respectively.  
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INTRODUCTION 
 

The two-spotted spider mite (Tetranychus urticae) 

is present in soybean crops every year, but not often 
a significant problem. The risk of its significant 

infestation increases considerably during periods of 

hot weather and prolonged drought. It feeds on 
various species of plants being a major pest of 

vegetables, ornamentals, fruit trees, soybean, cotton, 

beans, etc. (Van de Vrie et al. 1972, Skorupska 2004, 

Khanjani 2005 & Martinez-Ferrer et al. 2006). 
Soybean is an economic important crop in the world, 

and Egypt ranks 47th, commercially produced (25,000 

ton) according to FAO 2014. The importance of T. 
urticae is not only due to direct injuring to plants 

including defoliation, leaf burning, and even in 

excessive outbreaks plant death but also indirect 

damaging to plants which decreases photosynthesis 
and transpiration (Brandenburg & Kennedy 

1987).The population growth parameters of T. urticae 

such as developmental rate, survival, reproduction 
and longevity can vary in particular with respect to 

temperature, host plant species, host plant nutrition, 

cultivar kind, phenological stage, exposure to 
pesticides, relative humidity, etc. (Sabelis 1981, 

Brandenburg & Kennedy 1987, Wermelinger et al. 

1991, Wilson 1994, Dicke 2000, James & Price 2002, 

Marcic 2003, Skorupska 2004, Ahmadi et al. 2006). 
 

The predatory mite, Agistemus exsertus Gonzalez 

is an important natural enemy of acarine pests in 
Egypt, Feeding range, as an essential factor for 

evaluating its role inreducing the populations of plant 

pests, has been studied by numerous authors, e.g. 
Zaher et al. (1971), Soliman et al. (1976), Hanna et 

al. (1980), Yousef et al. (1982) & EL-Bagoury & 

Reda (1985). In some previous studies special 

attention was paid to the effectiveness of A. exsertus 
as an egg-predator of tetranychoid mites, e. g. EL-

Badry et al. (1969), Hafez et al. (1983) & EL-

Bagoury et al. (1989). It was found that feeding the 
predatory immatures on egg diets promoted faster 

development and a higher rate of oviposition than 

rearing on larvae or nymphs. Few biological studies 
with Agistemus species have been conducted (Zaher 

& El Badry 1961, Osman & Zaki 1986, Yue & 

Childers 1994 & Momen 2001. Agistemus exsertus is 

a common species found in Egypt where it was found 
preying on spider mites, eriophyid mites and scale 

insects (Zaher, 1986 & Momen, 2001). 

 
So, the objectives of this work was conducted to 

study the susceptibility of four soybean genotypes for 

mite infestation of two spotted spider mite, T. 
urticae  and the effects of such genotypes on a 

predator mite, Agistemus exsertus, as well as study 

some biological aspects for both species. The results 

of this research can be used to optimize monitoring 
methods for establishing IPM strategies against this 

pest. 

 

MATERIALS AND METHODS 

 

Populations of the two-spotted spider 

mite, Tetranychus urticae Koch, and its predator 
mite, Agistemus exsertus Gonzalez, were determined 

on four soybean varieties including: Giza 35, Giza 

111, Giza 82and Giza 22 during season 2016 at 
Menoufia Governorate, as well as study some 

biological aspects of both species. The experiments 
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were carried out in a research field of Faculty of 
Agriculture, Menoufia University in Shebin El-Kom, 

Egypt, from June to September 2016. Four soybean 

varieties including: Giza 35, Giza 111, Giza 82and 
Giza 22 were planted in a randomized complete block 

design. An area of350.5 m2 was divided into four 

blocks of 87.6 m and each block consisted of eight 

plots of 4.2×2.6 m.  
 

Weekly samples of leaves were collected 

randomly in early morning from the soybean 

varieties. The population dynamics of T. urticae all 
stages and the predatory mite A. exsertus were 

recorded and monitored weekly from area of 25 cm2 

of leaves. 
 

Collection of mites for biological studies: 

The spider mite Tetranychus urticae Koch and 

stigmaid mite Agistemus exsertus Gonzalez were 
collected from leaves and twigs of four soybean 

varieties, Glycine max (L.) Merrill, growing at the 

farm of the Faculty of Agriculture, Menoufia 

University in Shebin El-Kom district.  
 

Copulated adult females of spider mite T. urticae 

and stigmaid mite A. exsertus were left to lay eggs on 

leaf discs of soybean varieties, and kept on moist 
cotton pad in Petri – dishes (15 cm in diameter) where 

suitable of moisture was daily supplied to keep leaf 

discs fresh for a longer time. Culture were provided 
with small pieces of cover slide glass and few cotton 

fibers as resting sites for egg deposition. 
 

Biological studies of Tetranychus urticae: 
Biology of the spider mite, T. urticae on different 

leaves of soybean varieties was carried out in the 

Laboratory. Fifty gravid females from mass culture 

were left on fresh leaf discs of soybean different 
varieties in Petri dishes for 24 hrs in order to laid eggs 

then mites were removed from the leaves, eggs were 

counted and marked for subsequent development. 
The incubation period was calculated after egg 

hatching. The newly emerged hexapod larvae were 

carefully picked and kept singly on new leaf discs to 
complete development and examination were done 

twice a day. Similarly, the numbers of laid eggs per 

females were also recorded. Simultaneously, pre-

oviposition, oviposition and post-oviposition periods 
were recorded as well as, male and female longevity 

was also recorded. 
 

Biological studies of Agistemus exsertus: 
Individuals of the stigmaid mite (male and female) 

were kept together for laying eggs on soybean leaves 

(Glycine max) infested with the two-spotted spider 
mite under laboratory conditions as prey. Eggs of the 

stigmaid mite were singly transferred to small 2 cm-

diameter discs of soybean leaves placed on cotton 

pads in 9 cm-Petri dishes. Suitable moisture was daily 
maintained to the cotton layer. Leaf discs were 

replaced twice weekly to maintain freshness. Eggs 

were left to hatch and the incubation period was 
calculated. Immatures of T. urticae were introduced 

as prey for the predatory mite, A. exsertus Gonzalez. 

The consumed prey individuals were replaced daily 

by new ones. Fifteen replicates were used for each 
soybean variety. Observations on the development 

and reproduction were recorded twice a day. 
 

Data was statistically analyzed by ANOVA test to 
compare means of each treatment (LSD test, where 

p> 0.05%) using Costat Software (1990). 

 

RESULTS AND DISCUSSION 

 

Susceptibility of soybean varieties to Tetranychus 

urticae infestation: 
Data in Table 1 revealed that Giza 35 variety was 

the most susceptible to T. urticae with significant 

difference to other varieties with mean number of 
infestation 11.89 individuals/25cm2 of leaves. It was 

7.11 and 3.54 individuals/25cm2 of leaves for Giza 

111 and Giza 82 without significant difference. Giza 
22 recorded the lowest mean number of T. urticae 

1.53 individuals/25cm2without significant difference 

with Giza 82 but with significant difference with the 

other two varieties. This means that Giza 22 and Giza 
82 haven’t sufficient attract to phytophagous mite.  

 

On the other hand the population dynamics of T. 

urticae cleared that infestation increased gradually 
from mid June to reach its maximum at the end of July 

then decreased gradually at the beginning of August 

to reach its minimum number at the beginning of 
September before the harvest time. 

 

Preference of soybean varieties to Agistemus 

exsertus:  
Data in Table 2 showed that the mean number of 

Agistemus exsertus was the highest on Giza 35 (2.46 

individuals/25cm2) followed by Giza 22 (2.13 

individuals/25cm2), while Giza 82 and Giza 111 
mean numbers were 1.99, and 1.91 

individuals/25cm2. Statistical analysis cleared that no 

significant differences occurred between the mean 
numbers of A. exsertus on the four varieties, the high 

number on Giza 35 may be due to the abundance of 

its prey on this variety. As for population dynamics 
no individuals were recorded at the mid of  June, then 

numbers slowly appeared at the end of June (0.5 

individual/25cm2), increased gradually to reach 1.23, 

1.35 at the end of July, with the high number 2.38 
individuals/25cm2 at the beginning of August. 

Numbers increased gradually during August to reach 

its maximum at the beginning of September with 7.56 
individuals/25cm2. 
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Table 1: Susceptibility of four soybean varieties to 

Tetranychus urticae infestation. 

Dates 

Mean No, of mites / 25cm2 leaves 

Ave. Soybean Varieties 

Giza 35 Giza 111 Giza 82 Giza 22 

15/6 7.7 4.5 2.5 0.7 3.85c 

22/6 10.4 6.2 3.5 2.1 5.55bc 

29/6 12.7 7.9 3.7 1.3 6.40bc 

6/7 15.3 8.9 4.3 2.1 7.65ab 

13/7 15.9 9.3 4.6 1.6 7.85ab 

20/7 19.2 10.9 6.5 2.1 9.68a 

27/7 17.0 12.1 5.2 4.4 9.68a 

3/8 15.8 10.4 4.4 1.5 8.03ab 

10/8 13.8 7.7 3.9 1.5 6.73bc 

17/8 11.8 5.2 3.3 1.3 5.40bc 

24/8 9.8 6.2 2.8 0.9 4.93bc 

31/8 4.2 2.5 1.1 0.2 2.00c 

7/9 0.9 0.6 0.2 0.2 0.48d 

Total 154.5 92.4 46 19.9 

 Mean 11.89a 7.11b 3.54bc 1.53c 

LSD 4.32 3.76 

Table 2: Susceptibility of four soybean varieties to 

Agistemus exsertus. 

Dates 

Mean No, of mites / 25cm2 leaves 

Ave. Soybean Varieties 

Giza 35 Giza 111 Giza 82 Giza 22 

15/6 0.0 0.0 0.0 0.0 0.0g 

22/6 1.0 0.0 0.5 0.5 0.5efg 

29/6 1.0 1.2 1.0 0.5 0.93efg 

6/7 0.5 0.5 0.0 0.0 0.25fg 

13/7 0.5 1.0 0.5 0.5 0.63efg 

20/7 1.0 1.5 1.2 1.2 1.23def 

27/7 1.5 1.2 1.5 1.2 1.35def 

3/8 2.5 1.75 2.5 2.75 2.38d 

10/8 1.8 2.0 1.4 1.6 1.70de 

17/8 2.5 2.0 2.1 2.2 2.20d 

24/8 4.2 3.2 3.5 4.2 3.78c 

31/8 6.0 4.75 4.5 5.2 5.11b 

7/9 9.5 5.75 7.2 7.8 7.56a 

Total 32 24.85 25.9 27.65 
 

Mean 2.46b 1.91b 1.99b 2.13b 

LSD 1.02 1.23 

Table 3: Duration of Tetranychus urticae different stages fed on varieties of soybean leaves and number of 

deposited eggs/female under laboratory conditions. 

Days 
varieties of soybean 

LSD 
Giza 35 Giza 111 Giza 82 Giza 22 

Incubation  
♂ 3.2 ± 0.10 3.0 ± 0.13 3.3 ± 0.42 3.0 ± 0.13  

♀ 3.6 ± 0.17 3.3 ± 0.18 4.4 ± 0.61 3.3 ± 0.41 

Larva in days  
♂ 1.0 ± 0.14 1.0 ± 0.07 1.0 ± 0.11 1.2 ± 0.52 

♀ 1.0 ± 0.15 1.5 ± 1.06 1.3 ± 0.12 1.6 ± 0.07 

Protonymph   
♂ 1.5 ± 0.20 2.0 ± 0.73 2.0 ± 0.13 2.5 ± 0.05 

♀ 1.5 ± 0.20 2.5 ± 0.98 2.2 ± 0.57 2.75 ± 0.09 

Deutonymph  
♂ 2.0 ± 0.90 2.5 ± 0.27 2.0 ± 0.21 2.2 ± 0.14 

♀ 2.0 ± 1.02 2.5 ± 1.15 2.0 ± 0.74 2.5 ± 0.05 

Life cycle  
♂ 7.7 ± 0.41a 8.5 ± 2.02a 8.3 ± 0.25a 8.9 ± 0.18b 1.19 

♀ 8.1 ± 0.25a 9.8  ± 0.75ab 9.9 ± 0.41ab 10.2 ± 0.75b 2.05 

Longevity  
♂ 6.0 ± 0.08a 7.0 ± 0.53ab 7.75 ± 0.47b 7.5 ± 0.41ab 1.75 

♀ 8.2 ± 0.23a 9.5 ± 1.03ab 10.0 ± 2.81ab 10.75 ±0.28b 2.55 

 Life span  
♂ 13.7 ± 0.47a 15.5 ± 0.47ab 16.05 ± 1.09b 16.4 ± 0.75b 2.34 

♀ 16.33 ± 0.33a 19.28 ± 2.47ab 19.86 ± 1.06ab 21.93 ± 1.39b 4.6 

Number of eggs/female 31.0 ± 1.13 25.2 ± 3.30 22.75 ± 1.43 19.75 ± 0.54  

 

Table 4: Some biological aspects of Agistemus exsertus on different varieties of soybean leaves under 
laboratory conditions. 

Biological aspects 
Varieties of soybean 

LSD 
Giza 35 Giza 111 Giza 82 Giza 22 

Incubation period in days                     
♂ 5.24 ± 0.27 5.5 ± 0.29 5.0 ± 0.42 5.5 ± 0.29  

♀ 5.5 ± 0.29 6.0 ± 0.25 5.25 ± 0.25 5.25 ± 0.25 

Larva in days                       
♂ 4.50 ± 0.5 4.0 ± 0.25 3.75 ± 0.5 3.75 ± 0.5 

♀ 5.5± 0.5 5.75 ± 0.25 5.5 ± 0.5 5.0 ± 0.58 

Protonymph                        
♂ 3.5 ± 0.25 4.0 ± 0.25 3.5 ± 0.48 3.5 ± 0.5 

♀ 4.5 ± 0.5 5.0 ± 0.58 4.0 ± 0.5 4.5 ± 0.25 

Deutonymph                       
♂ 4.75 ± 0.41 4.75 ± 0.25 4.0 ± 0.25 4.75 ± 0.5 

♀ 4.5 ± 0.48 4.5 ± 0.29 4.75 ± 0.41 4.0 ± 0.5 

Life cycle                       
♂ 17.99 ± 0.85a 18.25 ± 0.48a 16.25 ± 0.63a 17.5 ± 0.63a 2.0 

♀ 20.0 ± 0.61ab 21.25 ± 0.50a 19.5 ± 0.85ab 18.75 ± 0.85b 2.5 

Longevity                      
♂ 18.0 ± 1.25ab 18.25 ± 1.2a 18.0 ± 0.40ab 17.0 ± 0.58b 0.75 

♀ 19.25 ± 0.91a 19.50 ± 1.25a 19.0 ± 1.80a 19.5 ± 1.51a 0.52 

Life span  
♂ 35.97 ± 2.03a 36.5 ± 1.82a 34.25 ± 0.48a 35.0 ± 0.48a 2.28 

♀ 39.25 ± 1.48a 40.75 ± 1.35a 38.5 ± 0.58a 38.25 ± 1.35a 2.60 

Number of eggs/female  31.0 ± 4.5 36.0 ± 0.91 35.0 ± 1.25 34.0 ± 4.1  
 

Means in the row followed by different letter(s) are significantly different at 5% level.  
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Some biological aspects: 

Under laboratory condition the biology of both 

Tetranychus urticae and Agistemus exsertus was 

conducted. 
 

Biology of Tetranychus urticae: 

Table 3 showed some biological aspects of the 

tetranychid mite when fed on leaves of the four 
soybean varieties. Incubation period for males 

prolonged from 3 to 3.2 days without significant 

differences while it ranged from 3.3 to 4.4 days for 

female. 
 

As for larval stage, the female larval stage was few 

longer (1: 1.6 days) than male (1: 1.2 days). Also 

protonymph and deutonymph periods were 

approximately the same for both sexes reared on 
different leaf varieties with shortest periods on Giza 

35 and Giza 82. Life cycle of male was the shortest 

when reared on Giza35 with significant difference 
with other varieties, Giza 82 recorded the shortest 

male life cycle (8.3 days). As for females, the shortest 

life cycle was when reared on Giza 35 with significant 
difference with Giza 22 which recorded the longest 

life cycle for males and females respectively (8.1, 

10.2 days).  
 

The male life span ranged from 13.7 for Giza 35 
to 16.4 days for Giza 22 with significant difference, 

also female life span ranged from 16.33 to 21.93 days 

with significant difference between Giza 35 and Giza 

22 only. 
 

The laid eggs per female was the lowest when 

reared on Giza 22 while was the highest when reared 

on Giza 35 (31.0 eggs/female).  
 

Finally it could be concluded that Giza 35 was the 
most susceptible variety to tetranchid infestation as 

shown in field experiment and biology trials while 

other varieties were tolerate to infestation especially 
Giza 22 variety. 

 

Biology of Agistemus exsertus: 

 Data in Table 4 cleared that the incubation period 

was about five days for Agistemus exsertus male to 
reach six days on Giza 111 for female. The host 

variety hasn’t any effect on life cycle which 

prolonged from 16.25: 18.25 days for male and from 
18.75: 21.25 days for female respectively.  

 

The life span of the predatory mite was 34.25, 38.5 

days for males and females reared on Giza 82, while 

it was 36.5, 40.7 days on Giza 111. The number of 
laid eggs per female ranged from 31.0: 36.0 eggs for 

different varieties. It was noticed that soybean 

varieties hasn’t significant effect on the biology of the 
predatory mite Agistemus exsertus. 
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